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Pabouas nporpamma y4e6roii mucuunmuuel [TY]1.01 Matematuka pa3pabotana Ha OCHOBE

TpeboBaHMmii:
— ®enepanbHOro  rocyfapcTBeHHOro 00pa3oBaTeNBHOTO —CTaHJapTa CcpeaHero o6liero

obpasosanus (nanee — ®PI'OC COO) (yTBepxkaeH npukazoM MuHHCTEpCTBAa 00pa3oBaHHs H

Hayku PO or 17.05.2012 N 413);
p— ¢'eﬂepaﬂbHOI‘0 rocyJJapcTBEHHOIO oﬁpasoaarenbﬂom craHgapra 10 CHeLuHalbHOCTH:

09.02.07 MudopMmaunoHHble CHCTEMbI M CHCTeMbl mporpamMupoBadus (IIpodunbhas
NOJArOTOBKA), YyTBEpKAEHHOro npukazom Munucrepctea Ilpocsemenns Poccuiickon
®enepaunn or 09 nexabps 2016 r. Ne 1547 ¢ pononuenusmu 17 mexa6ps 2020 r. u0]

ceHTs0psa 2022 r.
— ®enepanbHoii 06pa3oBaTenbHOI MporpaMmel cpeaHero obuiero obpasoBanus (yTBepiKacHA

npukazom Munnpocsewennst Poccun ot 23.11.2022r. Ne1044)
— IlpumepHoii  paboueii nporpammbl  ofueobpasoBaTenbHONH — y4eOHOH — IUCLMIUTHHBI

«Maremartnka»  (6a30Bblii  ypoBeHb) IS NPOQECCHOHATBHBIX  00pasoBaTENbHbBIX
opraHu3aumMii TexHOJIOrHYecKoro npopuns obyuenus (YTBepiieHa Ha 3acenanun CoBeTa
10  OLEHKe  CoJaepXaHHs M  KadecTBa  NpUMepHeIX  paloYynx  mporpamMMm
obimeo6pa3oBaTebHOrO M conHanbHo-rymanatapHoro uukios CIIO — IMpotokon Nel4 ot

30.11.2022r.)

Paspaboruux: Manerun  B.I.., npenopasarens Marematikn [AIIOY  «Terromckuit

rocy/1apCTBEHHBIH KOJIJIEK MPpaXKJaHCKOH 3alUTHI)

PaccmoTpena M ofobpeHa Ha 3acelaHHHM NPEIMETHO-IHKIOBOH KOMHCCHH MaremaTHKH M
Hayunslx gucuumumH [ATIOY  «Teriomckuii rocylapCTBEHHBIA  KOJUIEINK

€CTECTBEHHO -

rpaskIaHCKOM 3alHThI»,

I[Tpotoxon Ne 1, or 28 aBrycra 2023 r. 7
[Tpencenarens IT1K: @ﬂlﬂoponﬂoaa Bl .

Paccmotpena nenarorudeckum copetoM I'AIIOV «TeTromckuii rocyaapCTBEHHBIH KOJUIEIK

rpakA1aHCKOH 3allHThL,
ITporokon Ne 1, ot 28 aBrycra 2023 r. o

Ilpencenarens neiaroru4ecKoro CoBeTa: | Anaea T. HO.
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MMACIIOPT ITPOI'PAMMBI YUEBHOM JTUCIATIIIMHBI

YA. 01. MATEMATHUKA

1.1. O6sacTh NPUMEHEHHUS TPOTPAMMBI.
PaGouass mporpamMmma yueOHOW IUCHUIUIMHBI MareMaTuka SBISETCS YacTbl0 OCHOBHOM
npodeccnoHaTbHON 00pa3oBaTEbHON MpOrpamMMbl, pa3padoranHoil B coorBercTBUU ¢ ®T'OC 1o
cnermanbHocTH 09.02.07 MHpOpMaIMOHHBIE CHUCTEMBI M CHCTEMBI MPOTPAMMHPOBaHUS Oa3o0Bas
noarotoska), dexaepasbHOrO rocyIapcTBEHHOIO 00Pa30BaTENFHOTO CTaHAAPTa CPEAHEro OOIIEeTro
oOpa3oBaHus, (QenepaibHOTO TOCYJapCTBEHHOIO 00pa30oBaTeNIbHOTO CTaHAAapTa CPEAHEro OOILEero
o0Opa3oBaHMUsI.

Conepxanne oOmieoOpazoBarenbHol  aucturmuinabl  [1Y .01  Marematuka HampaBieHO Ha
JOCTHUKCHUE BCEX JIMYHOCTHBIX, METAMPEAMETHBIX H TPEIMETHBIX pPe3ylIbTaTOB OOYYCHWS,
pernamentupoBanHbix ®I'OC COO.

Pabouas nporpamma yuyeOHOM AUCHUILTUHBI MOKET ObITh UCIIOJIb30BaHa B JIOTIOJIHUTEIbHOM
npodecCHOHATLHOM 00pa30BaHMU (B MPOrpaMMax MOBBIIICHHUS KBATH(PHUKAINNA U TIEPETOATOTOBKH)
U Ipo(ecCUOHANBHOM MOArOTOBKE 10 MpodeccHsiM paboyuXx.

1.2. MecTo TUCHUILIMHBI B CTPYKTYpe OCHOBHOW mpodeccHOHAILHOH 00pa3oBaTeIbHOI
NPOrpaMMbI:
OOmeobpa3oBarenbHas — AUCHUIUIMHA — «MaremaTtuka»  gBiseTcss  00s3aTeNbHOM  4acThio
o0mieo0pa3oBaTeabHOr0 IMKJIA OOpa3oBarenbHOW mporpaMmbl B cootBercTBUM ¢ PI'OC
cneunansHoctu 09.02.07 MHOpMaMoHHBIE CUCTEMBI M CHCTEMBI MpOrpaMMHpoBaHus (Oa3oBas
MOATOTOBKA)

1.3. lean u 3a1aum JMCUMILUIMHBI — TPEOOBAHMS K Pe3y/JbTaTaM O0CBOEHHS TN CHUILIUHBI:
OcBoenne y4eOHOI aucuumiuHbel «MaTemaTukay o0ecleuyuBaeT JOCTHIKEHHE CTYIACHTaMH
CIIEYIOIUX PE3yIbTaTOB:

3HATh/TIOHUMATh:
3 1 - 3HaueHHWe MaTEeMaTUYECKOM HAyKM JUIsl pEHIeHHUs 3a7ad, BO3HHMKAIOIIUX B TEOPHHM U

MpaKkTUKE; IIUPOTY U OrPAHUUYEHHOCTh IMPUMEHEHUS MaTEMaTHYECKUX METOJOB K aHalu3y H
HCCIIEOBAHUIO TTPOIIECCOB M SIBJICHUI B IPUPOJC U OOIIECTBE;

3 2 - 3HayeHUE NPaKTUKH U BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTuKe, s
(hopMHUPOBaHHS U Pa3BUTHS MaTEMaTUUECKON HAYKH,
3 3 - wWmed pacHIMpPeHUsT YUCIOBBIX MHOMECTB KaK CHoco0a TOCTPOCHUS HOBOTO

MAaTeMaTUYECKOTO amnmapara i peleHns TPaKTHYeCKUX 3a7a4 U BHYTPEHHUX 3a7a4 MaTEMATHKH,

3 4 - 3HayeHHWe HJEH, METOJOB M PE3YNbTATOB aIreOphl U MAaTEMaTHYECKOTO aHajau3a IJis
MOCTPOEHUS MOJIEJIEN peaTbHBIX MTPOIECCOB U CUTYaIIHI;

3 5 - BO3MOXHOCTH T€OMETPHUU JUIsl ONIMCAHUSI CBOMCTB pealibHbIX MPEIMETOB U UX B3aUMHOTO
PacIoJIOKEHUS;

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

3 7 - paznmuuue TpeOOBaHUM, MPEABSBIIEMBIX K JOKa3aTelbCTBAM B MaTEeMaTHKE,
€CTECTBEHHBIX, COLIMATIbHO-3KOHOMMYECKUX U TYMAHUTAPHBIX HAYKAX, HA IPAKTHUKE;

3 8 - poJib aKCMOMATUKU B MaTE€MaTHKE; BO3MOKHOCTb MOCTPOEHUS MAaTEMAaTUYECKUX TEOPUI
Ha aKCHOMaTHYeCKON OCHOBE; 3HAU€HUE aKCHUOMATHKHU Ui JPYrux oOjacTedl 3HaHUS U Ui
MPaKTHUKU;



3 9 - BEpOSATHOCTHBIX XAPAKTEP PA3IUYHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPY>KAIOIIETO
MHUPA;

yMeThb:

Y 1 - BBIIONHATH apu(MeTHUECKUEe IEHCTBHS, COYETass YCTHBIE U MHCbMEHHBIC NPHEMBI,
IIPUMEHEHHUE BBIUYUCIMTEIBHBIX YCTPONCTB; HAXOAWTH 3HAYCHMS KOPHS HATYpaJbHOW CTEICHH,
CTETIEHM C paIlMOHAIBHBIM TIOKa3areneM, Jorapupma, UCHONB3ysd TNpPU HEOOXOAMMOCTU
BBIYHCIIUTEIBHBIE YCTPOICTBA; IOJIb30BATHCS OLEHKON M IPUKUIKON IIPH NIPAKTUYECKUX pacyeTax;

Y 2 - OpuUMEHATHb NOHSTHS, CBSA3aHHBIE C JEIUMOCTBIO LENbIX YHCEN, IPU pEIICHUU
MaTEeMaTUYECKUX 3a7ad;

VY 3 - HaxoAWUTh KOPHM MHOT'OWIEHOB C OJHOM NEPEMEHHOM, pacKiaablBaTh MHOTOYJIEHBI Ha
MHO>KHUTEJIH;

Y 4 -BbINOJHATH JAEWUCTBUSA C KOMIUIEKCHBIMU YHCIaMH, I10JIb30BaTbCsl M€OMETPUYECKOMN
UHTEpPIIpETAlMed KOMIUIEKCHBIX YMCEJl, B IPOCTEMIINX CIy4asX HaXOAWTb KOMIUIEKCHBIE KOPHH
YpaBHEHHH ¢ IEHCTBUTEIBHBIMH KOAPPUIIMEHTAMU;

Y 5 - npoBoauTh NpeoOpa3oBaHMUs UYHUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, BKIIOUYAIOIIMX
CTETICHH, PaIUKaIbl, JOTrapU(PMBbl H TPUTOHOMETPUUYECKHE (DYHKIINH;

VY 6 - onpeaenATh 3HaueHUE (PYHKIMM IO 3HAUYEHHUIO apryMeHTa IpPU Pa3iIMuHBIX crocobax
3aaHus (QYHKIHH;

VY 7 - ctpouth rpadMKu U3Yy4EHHBIX (QYHKIUH, BBITOIHATH IpeoOpa3oBaHus rpauKoOB;

VY 8 - onuceiBaTh MO TpaduKy U 1Mo GopmMylie OBEACHNE U CBOMCTBA (DYHKIINH;

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

VY 10 - HaxoUTh CyMMY OECKOHEYHO yObIBarOIel reOMEeTPUYECKHI TPOTPeCCU;

Y 11 - BbIYUMCIATH MPOU3BOAHBIE M MEPBOOOpA3HBIE AIEMEHTApHBIX (DYHKUWH, MpUMEHsA
IIpaBUJIa BBIYMCIIEHUS MPOU3BOIHBIX U MEPBOOOPA3HBIX, UCTIONb3YS CIIPABOYHBIE MaTEpUAIIbI;

V¥ 12 - uccnenoBath PyHKIMH U CTPOUTH UX TpadUKU C TOMOIIbIO POU3BOIHOM;

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

VY 14 - pemats 3a/1a4u Ha HAXOXKJCHUE HAaUOOJBIIIETO ¥ HAUMEHBIIIETO 3HAYCHUs (DYHKIIMHU Ha

OTpE3KE;
VY 15 - BBIUHCIATH IIOIIAb KPUBOJINHEWHOMN TPANECIUH;
Y 16 - pemarh panUoOHaJIbHBIE, IOKa3aTeJbHbIE U Jorapu(MUYEecKUe YpaBHEHUS MU

HEPAaBEHCTBA, UPPALMOHAIILHBIE U TPUTOHOMETPUUYECKUE YPABHEHMUSI, UX CUCTEMBI;

V¥ 17 - noka3pIBaTh HECIIOKHBIE HEPABEHCTBA,

VYV 18 - pematb TEKCTOBBIE 3a/ladyd C NOMOIIBIO COCTaBJICHHsI YPaBHEHHWW, U HEPABEHCTB,
UHTEPIPETUPYSI PE3YNIBTAT C YIETOM OTPAHUUYEHUH YCIIOBUS 33/1a4H;

Y 19 - u3obpaxarb Ha KOOPJMHATHOM IUIOCKOCTM MHOXECTBAa pEHICHUH YpaBHEHUU U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHUCTEM.

Y 20 - HaxoauTh MNPUOIMKEHHbIE PEIIeHUsS YpPaBHEHHM W HX CHUCTEM, HCIOJIb3YS
rpaduUecKuii METO;

Y 21 - pewmarh ypaBHEHHUS, HEPAaBEHCTBA U CHUCTEMBl C TPUMEHEHHEM TpaduyecKux
NPEJCTaBICHUNA, CBOUCTB (PYHKIUI1, TPOU3BOIHOI;

Y 22 - pewmats mnpocreiiline KOMOMHATOpPHBIE 3a/ladyll METOAOM Iepedbopa, a Takke ¢
UCTOJIb30BAaHUEM M3BECTHBIX (hOpMyIl, TpeyroubHuka [lackais; BEIUUCIATE KOAPPHUIHEHTH OMHOMA
HeroToHa no ¢popmyie u ¢ ucnosiab3oBaHueM TpeyrosnbHuka [lackans;

VY 23 - BBIYUCIATH BEPOSATHOCTH COOBITHI Ha OCHOBE MOJCYETa YMCIIa HCXO0B (TpocTeiimme
city4an);

Y 24 - COOTHOCUTH IJIOCKHE TE€OMETpHUYECKHEe (QUTyphl U TpPEXMEpHBIE OOBEKTHI C HX
OIMCaHMUSMH, YEPTEKAMH, U300PaKEHUAMH; PA3IN4aTh U aHAIU3UPOBATH B3aMMHOE PACIIOI0KEHUE
uryp;

VY 25 - u3o0paxarb reoMeTpuuecKue (PUrypsl U TeJa, BHIIOIHATh YEPTEK M0 YCIOBUIO 331a4H;



Y 26 - pemars TEOMETPUYECKHE 3aJayd, ONUPasiCh Ha HW3yYECHHBIE CBOWCTBA
TUTAHUMETPUYECKUX M CTEPEOMETPUYECKMX (UTyp M OTHOWICHWA MEXIY HHUMH, NPUMEHSS
anredpanveckuili ¥ TPUrOHOMETPUUECKUN anmnapar;

VY 27 - npoBOANTH J10KA3aTENbHbIE PACCYXKIECHUS NPU PEIICHNUH 33a/1a4, JOKa3blBaTh OCHOBHBIE
TEOpEMBI Kypca;

Y 28 - BBIUHCIATH JIMHEHHBIC JEMEHTHI M YIJIBI B MPOCTPAHCTBEHHBIX KOH(HUTypaIusx,
00BEMBI U TUIOIIAIU TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEHIINX KOMOMHALINN;
YV 29 - #OpuUMEHSTh KOOPJAWHATHO-BEKTOPHBIM METOJ JUJIi BBIYMCICHUS OTHOIICHHH,

PacCTOSHUI U YTJIOB;
V¥ 30 - cTpouTh CeYEeHUs MHOTOTPAaHHUKOB M U300pakaTh CEYCHHS TEJl BPALICHHUS;

Hcnonb3oBarth npuoOpeTeHHble 3HAHMA W YMEHHMS B INPAKTHYECKOH AeATEJbHOCTH U
MOBCEHEBHOM KU3HHU IS

N 1 - mpakTtudeckux pacueToB mo (opmyiam, BKIIOUYas (GOPMYIbI, COAEpIKaIIde CTEICHH,
panukaibl, Jorapugmbl U TPUTOHOMETpPUYECKHE (DYHKIMHU, HUCIONb3YyS IpPU HEOOXOIUMOCTH
CIPaBOYHbIE MaTepUabl U IPOCTEUIINE BHIYUCINUTENbHbBIE YCTPONHCTBA;

N 2 - onucaHus M HCCIENOBaHHUSA C MOMOIIBIO (YHKUMH peabHBIX 3aBHCHMOCTEH,
MPEJCTaBICHNS UX IrpadUueCcKy; HHTEPIPETanuu rpa(uKoB peansbHbBIX MPOIECCOB;

U 3 - perieHust reoMeTpUUECKUX, (PU3NUYECKUX, SKOHOMUUECKUX U APYTHX MPUKIAJHBIX 3a7a4,
B TOM 4YHCIIe 33/Ja4 Ha HauOOJbIINE W HAUMEHBIIWE 3HAYCHHWs] C TNPUMEHEHHEM amrmapara
MaTEMaTHUYECKOI0 aHaJIN3a;

N 4 - nocTpoeHus u ucciaen0BaHus IPOCTENIINX MaTEMaTHYECKUX MOJIETIEH;

W 5 - aHanu3a peanbHbIX YUCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJE JUarpaMm, Ipa(puKos;
JUIS aHaJIM3a MHPOPMAIMKM CTaTUCTUYECKOTIO XapakTepa,

N 6 - uccnenoBanus (MOJETUPOBAHMS) HECIOKHBIX MPAKTUUYECKUX CUTYallMil Ha OCHOBE
W3Y4YEHHBIX (POPMYI U CBOICTB QUTYp;

W 7 - BblUMCIEHUS [UIMH, IUIOIAAEH M OOBEMOB peaJbHBIX OOBEKTOB IPH pELICHUU
MPaKTUYECKUX 3a/lady, MHCIOJb3ysd MpU HEOOXOJUMOCTH CIPABOYHUKUA U  BBIYUCIUTENIbHBIE
YCTPOMCTBA;

N 8 —moHMMaHMs B3aUMOCBSI3M Y4eOHOro mpeaMera ¢ OCOOEHHOCTSIMHM mpodeccuil u
po¢ecCHOHATILHOMN IeATEIbHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUS 110 JAHHOMY IpPEIMETY.

1.3.1. Ileau AMCHUIINHBI:

® bopMupoBaHHE [EHTPAIBHBIX MAaTEMaTHUECKUX TMOHATUH  (YUCIIO, BEIMYUHA,
reoMeTpuueckas (Qurypa, NepeMEeHHas, BEPOSTHOCTb, (DYHKIMS, NPOU3BOIHAS, WHTErpa),
O6eCHe‘II/IBaIOH_[I/IX MMPEEMCTBEHHOCTD U NEPCHEKTHUBHOCTE MATEMATHUYCCKOI'O O6paSOBaHI/I$I
oOyJaromuxcs;

® [10JIBEJICHUE O0YYAONIUXCS HA JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHUIO B3aWMOCBSI3H
MAaTEMAaTUKN MW OKPYXAIeEro Mupa, NOHUMAHUIO MAaTCMAaTHKH KaK YacTU O6HI€I>1 KYJIbTYPBbI
YeJI0BEUCCTBA;

® pa3BUTHE HWHTEJUIEKTyaJIbHBIX W TBOPYECKUX  CHOCOOHOCTEW  0Oydarommxcs,
IT03HABATEJIbHOW aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJIECHUS, HHTEpeca
K U3YYECHHIO MaTEMAaTUKH;

® hopMupoBaHne  (QPYHKIMOHAIBHOM  MaTeMaTW4eCcKOM  TPaMOTHOCTH:  YMEHHS
pacrno3HaBaThb MaTeMaTUYECKUE ACTIEKTHl B PEAJIbHBIX KU3HEHHBIX CUTYyallUsX U MPU U3y4YEHUU
APYruX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYINPOBaATH
UX Ha sA3bIKE MaTeMaTHMKU M CO3/1aBaTh MaTEMAaTUUYECKUE MOJENH, NPUMEHATH OCBOCHHBIM
MaTeMaTUYECKHUI anmapar JUTSL penieHus MIPAKTUKO-OPUEHTUPOBAHHBIX 3azad,
MHTEPIPETUPOBATH U OLIEHUBATHIIOIYUYECHHBIE PE3YyJIbTATHI.



3aaun AUCHUNJINHBI:
3apaun ocBoenuss O/l (B coorBercrBumM ¢ TpedoBanusmMu OPI'OC COO, opueHTtanmeii Ha

pe3yabTatbl ®I'OC CII10):

- (opMmupoBaTh MpPEACTaBICHHUS O COIHMAIBHBIX, KYJIbTYPHBIX M HCTOPHUYECKHUX (aKTopax
CTAaHOBJICHUS] MATEMATHKH;

- (bOpMI/IpOBaTB OCHOBEI JIOTHYECKOI'0, AJITOPUTMHUYCCKOI'0 U MATEMATHYCCKOI'O MBIIIJICHH

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

- (opmupoBaTh TpPEACTABICHUS O MaTeMaTUKE KaK 4YacTh OOIIEYeTOBEUECKON KYIbTYpHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, IIO3BOJISIOLIEM OIMCBHIBATH W M3y4aTb PEAIbHBIE IPOLECCHl U
SIBJICHUS.

1.3.2. Ilinanupyemble pe3yJbTaTbl OCBOeHHsI O001e00pPa30BaTeJbHON JUMCUMILUIMHBI B
coorBercTBUHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare m3ydeHus aucuuIuimHbel «MaTteMaTuka» OyayT chopMHpPOBAHBI CIETYIOIIHE
o0nIe KOMIEeTEeHIIUHN:

OK 1. [ToHumarhp CymHOCTb U COIMAIbHYIO 3HAUUMOCTh CBOEH OyayIieil mpodeccun, mposBIsATh K
HEW yCTOWYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESATEILHOCTD, BHIOMPATH TUIIOBBIE METOIbI PELICHHS
npodeccnoHaNbHbIX 33Ja4, OLIEHUBATh UX 3()PEKTUBHOCTH U KaYECTBO.

OK 3. [IpunumaTh penieHus B CTaHAAPTHBIX U HECTAaHAAPTHBIX CUTYAIMSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK U UCTIOTB30BaHUE HHPOpMAIIHH, Heo0Xo1uMoi 11st 3hPeKTHBHOTO
BBITIOJTHEHUS MPOPECCHOHATBHBIX 3a/1a4, MPOPECCHOHATBHOTO U JITYHOCTHOTO PA3BHUTHS.

OK 5. Ucnonb3oBath HHGOPMAIIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B MPOo(eccnoHanbHOM
JIEATEIBHOCTH.

OK 6. PaboTtath B KOJIIeKTUBE U KOMaH€e, 3(HEKTUBHO OOIIAThCS C KOJUIEraMu, PyKOBOJICTBOM,
JIFOJTbMU, HAXOISIITUMUCS B 30HAX TIOXKapa.

OK 7. bpatp Ha ce0s1 OTBETCTBEHHOCTH 32 pabOTy WICHOB KOMaH/bI (MOAYNHEHHBIX ), Pe3yabTaT
BBITIOJIHCHUS 3aJaHUHA.

OK 8. CamOCTOSTENBHO ONPEENATh 3a/1a4H MPO(PEeCCUOHAIBHOTO U THYHOCTHOTO Pa3BUTHS,
3aHUMATHCS CaMOOOPa30BaHNEM, OCO3HAHHO IJIAHMPOBATH MOBHIIICHUE KBATU () MKATIHH.

OcBoenne yueOHoro mpeamera «MareMaTHkay JOJKHO OOeCle4YMBaTh JTOCTHKEHUE Ha
YPOBHE cpelHero oomero oO0pa3oBaHHs CIEAYIOUIMX JUYHOCTHBIX, METAalpeJIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB B cOOTBETCTBUU ¢ TpeboBaHusMu GPI'OC cpeanero
o01iero o6pa3oBaHus:

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pE3yabTaThl OCBOCHHSI TMPOTPpaMMbl Y4EOHOrOo mMpeaMera
«MaTteMaTHKa XapaKTepU3ylTCs:

I'pakgaHCKOE BOCIIMTAHUC:

c()OPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMU OOYYaromerocss Kak aKTHBHOTO H
OTBETCTBEHHOT'O YJIEHAa POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHMPOBAHUSL PA3IMYHBIX CTPYKTYp, SBICHHH, NPOLEAYp TPa)kKAaHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI M TP.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAIBHBIMH HHCTHUTYTaMU B
COOTBECTCTBHUU C UX (1)YHKLII/I$IMI/I N HA3HAUYCHUCM.
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[IaTproTHYecKOE BOCIIMTAHNE:

c(OPMHPOBAHHOCTHIO POCCHICKOM TPaXKIaHCKON MIEHTHYHOCTH, YBOKEHUS KIIPOLUIOMY U
HACTOSIIEMY POCCUIUCKON MaTeMaTUKH, HEHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHUSM POCCHIUCKHUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTHYECKOW IIKOJIbI, K UCHOJIb30BAHUIO ITUX JOCTHUKCHHUU B
JIPYTUX HayKaxX, TEXHOJIOTUAX, CPEPaxIKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHHUE:!

OCO3HAaHMEM JyXOBHBIX LEHHOCTEH pPOCCHHCKOrO0 Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM IMPUMEHECHHEM
JTOCTIDKEHUM HAyKH W JIESTENBbHOCTBHIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIaga B IOCTPOCHHE
YCTOWYHMBOTO OYAYIIETO.

DcTeTHYECKOE BOCIIUTAHHUE:

OCTCTUYCCKHUM OTHOLICHUCM K MI/Ipy, BKJIKOYas 3CTCTI/IKy MATCMATHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pacCyKIACHUH; BOCIPUUMYHBOCTHIO K
MATECMATHUYCCKHUM aCIICKTaM paBJH/I‘-IHI)IX BHUIOB I/ICKyCCTBa.

Du3nyeckoe BOCOUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHsI TPUMEHSTh MaTeMaTH4YeCKHe 3HaHMUS B HMHTEpecax
3I0pOBOTO M 0Oe30MacHoro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUN WM OTHABIXA, peryisipHas (u3muecKas
AKTHUBHOCTbH); (PU3MUECKOTO0 COBEPIICHCTBOBAHMS MPHU 3aHATHAX CIIOPTUBHO-03J0POBUTEIHLHOM
JIESITEILHOCTBIO.

TpynoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIO0US; MHTEPECOM K Pa3InYHBIM
chepam npodeccHOHaTBEHON AESITEIBHOCTH, CBA3AHHBIM C MAaTEMAaTUKOW W €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIIaTh OCO3HAHHBIN BHIOOP Oyayiei nmpodeccun U pealn30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTe€MaTHYeCKOMY OOpa30BaHUIO M
caMo00pa30BaHUI0 Ha TPOTSHKEHWHM BCEM JKU3HHM, TOTOBHOCTHIO K AaKTHMBHOMY Y4YacTHIO B
pPELICHNH MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

DKOIOIrHYEeCKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO JKOJIIOTUYECKOW KYIbTYPhl, MOHUMAHUEM BIUSHUS COIHAIBLHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHHE NPUPOJHOM M COIMAJIBLHOW Cpelbl, OCO3HAHUEM
rI00ampHOTO  XapakTepa JKOJOTHMYECKUX MmpoljeM; OpHUeHTalueil Ha  MpuUMEHEHUe
MaTeMaTUYeCKUX 3HAHWH JJIsl pelIeHus 3a/lad B O00JaCTH OKPYKAIOIICH Cpesbl, TIIaHUPOBAHMS
MOCTYIIKOB M OLIEHKHU UX BO3MOXKHBIX ITOCIEACTBUH ISl OKPYKAOLIEH CPEJIBI.

IleHHOCTH HAYYHOTO MO3HAHUSI:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAyKU U OOLIECTBEHHOW MPAKTUKW, MTOHMMAaHUEM MAaTEMaTHIECKOW HAayKU KakK CQepbl

YeJI0OBEYECKOM ACATCIIBHOCTH, OTaIlOB eé Pa3BUTHA U 3HAYUMOCTHU IJId pa3BUTHUA NHUBUIIN3ALUU,

OBJIAACHUEM S3BIKOM MATCMATHUKU U MaTeMaTHYECKOU Ky.]'H:TypOfI KaK Cp€aCTBOM ITIO3HAHUA
MHpa, TOTOBHOCTBIO OCYIICCTBIIATH TPOCKTHYIO U  HCCJICIOBATEIBCKYIO  JCSATCIHOCTD
UHAWBHUAYAJIBHO U B I'PYIIIIC.

B pesynprare ocBoeHus oOmieoOpazoBarenpHoM auctmioimabl  [TY][.01  Marematuka

06y11a101u1/1171051 JOJIKCH C(I)OpMI/IpOBaTL JIMYHOCTHBIC PE3YIIbTAThI IPOTPpAMMEBI BOCTIMTAHUSA

Koa JM4YHOCTHBIX

JInyHOCTHBIE pe3yJIbTaThI pe3yJibTaToB
peayiM3aluM NPOrpaMMbl BOCIUTAHUSA peanu3anuu
NPOrpaMMmblI

BOCIIMTAHUSA

[TposBISIIOIINUIN 1 AEMOHCTPUPYIONIUN YBAKEHUE K TPYAY YETIOBEKA,
OCO3HAIOIINN IIEHHOCTh COOCTBEHHOTO TPYJa U TPYJa IPYTUX JIOJCH.

JIP 4




DKOHOMUYECKH aKTUBHBIN, OpPUEHTUPOBAHHBIA HA OCO3HAHHBII BHIOOD
cepsl mpohecCHOHATEHON IESTETBHOCTH C YI€TOM JIMUHBIX KU3HEHHBIX
IUTaHOB, OTPEOHOCTEH CBOCH CEMbH, POCCUHCKOTO 00IIIeCTBa.
Bripaxaromyii 0cO3HaHHYIO TOTOBHOCT K ITOJTy4ESHHUIO
npo¢eCCHOHATBLHOTO 00pa30BaHMs, K HEMPEPHIBHOMY 00pa30BaHUIO

B T€YEHUE KHU3HU J[eMOHCTPUPYIONIINI TO3UTHBHOE OTHOLIICHUE

K PEryJIMpOBaHUIO TPYIOBBIX OTHOIICHHH. OpHEHTHPOBAHHBIN

Ha caM000pa30BaHKe U MPOPECCHOHATBHYIO IEPENOATOTOBKY B
YCIIOBHSAX CMEHBI TEXHOJOTHYECKOTO YKJIaa U COMYTCTBYIOIIUX
COIMAJIbHBIX MepeMeH. Crpemsmuiics K GOPMUPOBAHUIO B CETEBOU
cpezie TMYHOCTHO U MPO(HECCHOHAIBHOTO KOHCTPYKTUBHOTO «1IM(POBOTO
creiay

JleMOHCTpUpYIOIINKA TOTOBHOCTD U CLIOCOOHOCTB BECTU JUAJIOT C
JPYTHMMH JHOJbMH, TOCTUraTh B HEM B3aMMOIIOHUMAaHMsI, HAXOIUTh
o0u1Me LeIu U COTPYAHUYATD JUIsl UX JOCTHXKEHUS B IPO(ECCHOHATIBHOM
JESITEIIBHOCTH

JIP 13

[IposiBasitoniA CO3HATETLHOE OTHOIICHUE K HEMTPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUIHOM MpodeccnoHalbHON 1 JIP 14
00LIECTBEHHOM AESTEIbHOCTU

[TpyHMMarOIKK ¥ MOHUMAIOLIUH LIEJIU U 3a4a4U COLUAIbHO-
SKOHOMHUYECKOTro pa3Butus PecriyOnuku TatapcTaH, roToBbli paboTaTh
Ha €r0 TOCTHKEHUE, CTPEMSIINUNCA K ITOBBIILICHUIO JIP 18
KOHKYPEHTOCIIOCOOHOCTH PEroHa B HALIMOHAIIBHOM U MUPOBOM
MmaciTade

JleMOHCTpHpYyIOIUI YPOBEHb IMOArOTOBKH, COOTBETCTBYIOLIUI
COBPEMEHHBIM CTaHJapTaM U NEepeOBbIM TEXHOJIOTHSIM, HOTPEOHOCTIM JIP 19
PErHOHAIIBHOTO PHIHKA.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHsI MpOTpamMMbl y4eOHOTO MpeamMera
«MatemMaTHKa» XapaKTepu3yrTcs OBJIaJIEHUEM VHUBEPCAIbHLIMU
NO3HABAMENbHBIMU  OCliCBUAMU,  VHUBEPCATIbHLIMU — KOMMYHUKAMUBHBIMU  OeliceUaMU,
VHUBEPCAIbHLIMU PEZYAAMUBHBIMU OCUCTBUAMU.
1) YuuBepcanbHble NO3HABATEJIbHbIE [EHCTBUS, oOecmeunBaioT (HOpMHUpPOBaHHE O0a30BBIX
KOTHUTHUBHBIX TPOIIECCOB OOYYArOMIMXCsl (OCBOCHHE METOJOB TO3HAHHUS OKPYKAIOIIETO
MHUpa; TPUMEHEHHUE JIOTMYECKUX, HCCIEI0BAaTEIbCKUX OMNepanuid, yMeHud paboTath ¢
uHpopmanuen).
ba3oBrle JornuecKkue JeMCTBHS:
® BBISBIIATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,

MOHATUH, OTHOIIEHWH MEXAY NOHATHAMH, (QOPMYJIHUPOBaTH OINpPENEICHUsl MOHATHI;
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KilacCU(PUKAIMK, OCHOBaHUS [UIsi OOOOUIeHHS U
CPaBHEHHUs, KPUTEPUU IIPOBOJAUMOTIO AHAIN3A;

® BOCIpPUHUMATH, (OPMYIMPOBATE U NPEOOPa30OBBIBATH CYXKAEHUS: YTBEPIUTEIbHBIE U
OTpHILIATENIbHBIC, €MUHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIE;

® BBIABIATh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpEUNs B (akTax,
JAHHBIX, HAOMIONEHUSX W YTBEPKICHUAX; MpeajaraTb KpPUTEPUM JUIsl  BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;



® JenaTh BBIBOJBI C HCIIONH30BAHHEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKJIIOUEHUH 110 aHAJIIOTHH;

® [IPOBOJUTH CAMOCTOSTEIBHO JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUU (IIpsSIMbIe
U OT MPOTUBHOIO), BBICTPAWBATh APTyMEHTAILIUIO, MPUBOJAUTH HPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

e BpIOMpaTh CcHoco0 pemieHUs y4eOHOW 3ajaud (CpaBHHUBATH HECKOJIBKO BapHAHTOB
pemieHusi, BBIOMpaTh HauOojee NOAXOAAIMA C  Yy4ETOM CaMOCTOSITETIBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble nccnenoBaTeabCcKue ICHCTBUS:
® UCTONB30BaTh  BONPOCHI ~ KaK  MCCIIEAOBATENbCKUH  WHCTPYMEHT  ITO3HAHWUS,

(opMyIHpPOBaTh BOMPOCHI, (PUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEMY, YCTaHABIUBATH UCKOMOE
U 1aHHOE, (OPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATHCBOIO MTO3UINIO, MHEHHE;

® [POBOJUTH CAMOCTOSITCJILHO CIUIAHUPOBAHHBIA  DKCIEPUMEHT, WCCICIOBAHHE 10
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOrO OOBEKTa, SIBICHHS, MPOIECCa, BBISIBICHHIO
3aBUCHMOCTEH MKy 00bEKTaMH, IBJICHUSIMHE, ITPOLIECCAMU;

® CaMOCTOSTEIbHO  (OPMYJIMPOBaTh OOOOMICHWS W  BBIBOABI 10  pe3yJibTaTaM
MPOBEJICHHOTO  HAOJIOJCHUS, HCCIICAOBAaHUS, OIICHUBAaTh JIOCTOBEPHOCTh  IOJYYEHHBIX
PE3yJIbTaTOB, BHIBOJIOB U O0OOIICHHIA,

® [IPOTHO3UPOBATHL BO3MOKHOC PA3BUTHC IMPOLECCA, 4 TAKIKC BBIABUIaTb IMPCAIIOJJIOKCHUA
0 €ro Pa3BUTUU B HOBBIX YCIOBHSX.

PaGora ¢ nadopmarueii:
® BEIABJLITH JCPUIUTH HHDOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX JIJISI OTBETA HA BOMPOC U

JUISl pELLICHNUS 3a/1a4H;

e BpIOMpaTh MHGOPMALMI0O M3 MCTOYHUKOB PA3JIMYHBIX  THUIIOB, AaHAJIU3UPOBATb,
CUCTEeMATHU3UpOBaTh W HMHTEPIPETUPOBATH HHGPOPMALMIO Ppa3IMYHBIX BUIOB U  (opMm
IIPE/ICTaBIICHMS;

® CTPYKTYypHpOBaTh HH(pOpMAlMIO, MPEACTaBIATH €€ B  pasiuyHbIX  (opmax,
WUTIOCTPUPOBATH TpapUueCcKH;

® OLIEHMBATh HAAEKHOCTh MHQPOpPMAIMM 10 CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Ynusepcanvnoie KOMMYHUKaAmMuGHbvle Oeticmeusl, obecneyugarom
ChOPpMUPOBAHHOCTIL COYUATLHBIX HABLIKOE 0OVUAIOUWUXCSL.
Oomenue:

® BOCIIPUHUMATH U q)OpMy.]'H/IpOBaTI) CYXKACHUSA B COOTBECTCTBHUH C YCIIOBUAMHU W LCIIAMU
O6HI€HH5[; ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX W NHNCHBMCHHBIX
TEKCTaxX, MAaBaTb IIOACHCHHA TII0 XOJAYy PCIICHUA 3aJadyd, KOMMCEHTHUPOBATH HOHy‘IeHHBIfI
pe3ynbTart;

e B X0JIc O0CYKIEHHS 33/1aBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMOH TEMBI, TIPOOIEMBI,
pelraeMoil 3aJa4M, BHICKA3bIBaTh WJCH, HAICJICHHBIC HA IOMCK PELICHUS; COMOCTABIATh CBOU
CYXJIEHUS C CYXICHHSIMM JPYTUX YYaCTHUKOB JUANIOra, OOHAPYKHUBATH PA3JIMUYUE U CXOJICTBO
TIO3HIIUIT; B KOPPEKTHOH (hopme GOpMyITUpOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

® NPE/CTABISATh PE3YNIbTAThl PELICHHs 3aJa4d, HKCIICPUMEHTA, HCCICIOBaHMs, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpaTh (opMmar BBICTYIUICHHS C Yy4YeTOM 3aJad Mpe3eHTAluu M
0cOOEHHOCTEH ayTUTOPUH.



CoTpyIHUYECTBO:

® [OHMMATh U UCIOJB30BAThH MMPEUMYIIECTBA KOMAHAHON ¥ MHIMBUAYAILHOW PaOOTHI IPH
pemieHHMH y4eOHBIX 334a4; NPUHUMATh IEJb COBMECTHOW JEATENBbHOCTH, IUIAHUPOBATH
OpPTraHU3aIMI0 COBMECTHOM palOThI, pacmpenensTh BUAbI padoT, JTOrOBapUBATHCS, OOCYXKIATh
IPOIIECC U pe3yabTaT padoThl; 0000IIAaTh MHEHUS HECKOIBKHX JIFOACH;

® y4acTBOBAaTb B TIpPYNNOBBIX ¢opmax paboTel (0OCykIeHus, OOMEH MHEHHIMH,
«MO3TOBBIC IITYPMBI» M T.I.); BBIIOJHATH CBOI YacThb pPabOThl M KOOPIMHHPOBATH CBOH
JEUCTBHSA C IPYTUMH WICHAMU KOMaH/IbI; OIIEHMBATh KAYECTBO CBOETO BKJIaa B OO MPOIYKT
110 KPUTEPUSIM, CHOPMYITHUPOBAHHBIM Y4aCTHUKAMU B3aUMO/ICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmaus, odecneuusaromgpopmuposanue
CMBICIOBBIX YCIMAHOBOK U JHCUSHEHHBIX HABBIKOS TUYHOCTIU.

Camoopranuzanus:
® COCTaBJIATH IUIAH, aJITOPUTM PELICHHS 3aJ]la4d, BEIOMPATh CIIOCOO pEIICHHs ¢ YYETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PEUICHUH C y4€TOM HOBOM HH(OpMAIUH.

CaMOKOHTPOJIb:

® BIIAJICTh HABBIKAMHU II03HABATEIILHOW pE(IEKCHM KaKk OCO3HAHMUSA COBEPIIAEMBIX
NeUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3yJbTaTOB; BIAJETh CIIOCO0AMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U PE3yJIbTaTa PELICHUs MaTeMaTHUYECKOU 3a/1a4H;

® IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPHM PELICHUH 3a]1a4d, BHOCUTh
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB, IaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLIEHMBAaTh COOTBETCTBUE pe3yjbTaTa ILEIU U YCIOBHUSAM, OOBSICHATH MPUUYUHBI
JOCTHIKEHUS UM HEAOCTHXKEHUSI Pe3y/IbTaTOB JeSITeIbHOCTH, HAXOAUTh OLUIMOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OTBITY.

IPEIMETHBIE PE3YJIbTATHI OCBOEHUS PABOYEN ITPOT'PAMMBI
«MATEMATHKA».

[IpenmeTrHbie pe3ynbTaThl ocBoeHUs IlpumepHoil paboueil mporpaMMbl 1O MaTeMaTHKe
IIPE/ICTaBJICHBl B PAMKaX OTAEIbHBIX KypCOB: «AJIre0pa u Ha4ajla MATEMaTHYeCKOI0 aHAJIN3a»,
«I'eomerpus» u «Teopusi BEpOATHOCTH U CTATHCTHKA)

OcBoenne ydeOHOTO Kypca «AJreépa ¥ Hayaja MaTeMAaTHYeCKOr0 AaHAaJM3a» JIOJDKHO
o0ecrneunBaTh JOCTHKEHHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTeNbHBIX PEe3yIbTaTOB:

Yucia 1 BLIYUCJIECHUSA

e (Cpo0OomHO  oOmepupoBaTh  MOHITUSIMH:  PAlMOHANBHOE  YHUCIO, OeCKOHEYHas
nepuoanydeckas IpoOb, MPOLEHTHI; UPPALMOHAIBHOE YMCIIO; MHOXKECTBA PalliOHAIBHBIX
U JIEWCTBUTENBHBIX YHCEI; MOJIYJIb IEHCTBUTEIBHOTO YHCIA.

® [IpumeHnsaTp ApoOM M MNPOLEHTH I PELIEHHs NPUKIAAHBIX 3aJad M3 Pa3IMYHBIX
OTpaciey 3HaHUW U pealbHOU KU3HH.

e [IpumeHsaTh MpUOMMKEHHBIE BBIYMCICHUS, MpPaBUIa OKPYTJCHHS, TPUKUAKY U OLICHKY



pe3yJsibTaTa BHIYUCICHUH.

CB0OOJHO OmIEpHpPOBaTH IOHATHEM: CTEHNEHb C LENIBIM II0Ka3aTelIeM; HCIIOIb30BaTh
HOIXOAALIYI0 (GOPMY 3aIUCH JEHCTBUTEIbHBIX YHCEIT JUISIPELICHUs IPAKTHUECKUX 3a/1a4
U NPE/ICTaBJICHUS JaHHbIX.

CB000IHO OnIepUpPOBATh MOHATUEM: APHU(PMETHUECKUN KOPEHb HATYPaJIbHON CTETICHH.
CB000IHO OnIEpUPOBATH ITOHATUEM: CTEIIEHb C PALMOHAJIBHBIM [10KA3aTEJIEM.

CB00OHO OmepupoBaTh MOHATUSAMH: JIOTapu(M UYKCIA; JECATUYHbIE W HATypalbHbIC
J0TapupMBbl.

CB00OOHO onepupoBaTh MOHATUSAMHU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa.

OnepupoBaTh NOHATUSAMH: APKCUHYC, aPKKOCHHYC U apKTaHI€HC YMCIOBOI'0 apryMEHTa.
CB00OHO ONEepHUPOBATH MOHATUSAMH: KOMIIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCeJl; IPEICTaBISTh KOMIJIEKCHBIE YHCIIa B alreOpandyeckoil U TPUTOHOMETPUYECKOU
¢dopMe, BBHINONHATH apumeTnyeckue omnepauud ¢ HUMHM M H300pakaTb Ha
KOOP/IMHATHOMIIIIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA

CBoOOHO  omepupoBaTh  IMOHATUSAMH:  TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIBHBIE YPABHEHMS M YPABHEHHUSI-CIICICTBHS; PABHOCHIIbHBIC HEPABEHCTBA.

HpI/IMeHSITI) pasindHbBIC METOJAbl PCIICHHA palUOHAJIBHBIX H I[pO6HO- panroOHaJIbHbIX
ypaBHeHHﬁ; MNPUMCEHATHE MCTOA HHTCPBAJIOB JJIsI pCUHICHUA HCPABCHCTB.

CBO6OI[HO ONCpHUpOBaTh NOHATUAMH: MHOTOWICH OT OIHOM nepeMeHHoﬁ; MHOTOYJICH C
OCIIBIMHA KOB(I)(l)I/II_[I/IeHTaMI/I, KOpHU MHOTOWICHA;, NPUMCHATH ACJICHHC MHOI'OYJICHA Ha
MHOT'OYJICH € OCTATKOM, TCOPEMY Be3y " TCOpEMY Buera nms peUICHus 3a4a4.

CBoOosHO omepupoBaTh MOHATUSAMHU: CHCTEMa JIMHEWHBIX YpaBHEHUHM, MaTpHula,
OTpeAeNUTENb MaTPULBl 2 X 2 U €ro T€OMETPUUYECKUN CMBICIT; MCIIOJIb30BAaTh CBOWCTBA
onpeaenuTenst 2 X 2 A BBIUKCICHHUS] €ro 3HA4eHMs], PUMEHSTh ONpPEAETUTENN IS
pelIeHussT CUCTEMBbl JIMHEWHBIX YPABHEHUMN; MOJCIMPOBATh PEAIBHBIC CUTYalMH C
IIOMOIIBIO CHUCTEMBI JIMHEMHBIX YpPAaBHEHUM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
IIOMOILBIO MATPUIL] U OIIPENEIUTENCH, HHTEPIIPETUPOBATH ITI0JyYEHHBIN pe3yibTarT.

Vcnonb30BaTh CBOWCTBA JIEHCTBUIN C KOPHIMM Il TPeoOpa30BaHUs BHIPAKEHUH.
BoimonHATe  mpeoOpa3oBaHUS UMCIOBBIX  BBIPAKEHUH, COAEpXKAIlUX CTENEHU C

patrOHAJIbHBIM ITOKA3aTCIICM.

Hcnonb3oBarte cBoicTBa JiorapudMoB Juid IpeoOpa3oBaHusl  JIOrapuPpMUIECKUX
BBIPAKCHUI.

CBoOOgHO  omepupoBaTh  MOHATHSMH:  HppAalMOHANbHBIE,  IOKa3aTelIbHbIE U
Jorapu(pMHUUECKUEe YPAaBHEHHUS; HAXOMUTh MX PEIIEHUS C TOMOIIbI0 PAaBHOCHUIIBHBIX
IIEPEX0J0B WIH OCYILECTBIISAS IPOBEPKY KOPHEH.

[IpuMeHsTh OCHOBHBIE TpUTOHOMETpHYeckue (opmynsl Il HpeoOpazoBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH.

CB0oOOIHO oOmepupoBaTh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHUE; TPUMEHSITh
HeoOXoauMble (QOPMYIBI I PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHYECKHUX



YpaBHEHUM.

CBO60,I[HO OIICpHUpPOBATH IIOHATUAMMU: HppauOHAJILHBIC, IIOKa3aTCJIbHBIC n
JIOFapI/I(bMI/ILIeCKI/Ie HEPABCHCTBA, HaXOAWUTb HMX PCIICHHA C IIOMOIIBIO paBHOCHUJIBHBIX
nepexog0B.

OcyiecTBiATh 0TOOP KOPHEH NpHU PELIEHUH TPUTOHOMETPUUECKOIO YPAaBHEHUS.

CB00OOHO OmepupoBaTh IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; INPHUMEHATH
HeoOXxonuMble  (OpMynbl JJIsL  PELICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX
HEPaBEHCTB.

CB0oOO#HO oOmepupoBaTh MOHATUSAMHU: CHUCTEMAa U COBOKYIHOCTb YpPaBHEHUH U
HEPaBEHCTB; PAaBHOCHUJIBHBIE CUCTEMbI M CHUCTEMBI-CIIEACTBHs; HAXOAUTb pELICHUSA
CUCTEMBl U COBOKYIIHOCTEH palMOHAJIBHBIX, HPPALUOHAIbHBIX, IIOKA3aTCIbHBIX U
JOrapu(pMHUUECKUX YPaBHEHUI U HEPABEHCTB.

Pemrats panroOHAJIBHBIC, HWPPAMOHAJIBHBIC, I10Ka3aTCJIbHBIC, JIOFapI/I(l)MI/I‘-ICCKI/IG u
TPUTOHOMCTPHUYCCKUC YPABHCHHA U HCPABCHCTBA, COACPKAIIUC MOAYJIN U ITapaMETPhI.

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

MopenupoBaTh peajbHbIE CHUTYallMM Ha SI3bIKE alreOpbl, COCTABJISTH BBIPAXKCHHUS,
ypaBHEHUsI, HEPABEHCTBA M UX CHUCTEMBI 110 YCJIOBHIO 33/1a4, UCCIEI0BATh MMOCTPOECHHBIE
MOJIeJTM C WCIOJIb30BaHMEM ammapaTa aireOpbl, WHTEPIPETHPOBATh MOTYyYECHHBIN
pe3ynbTar.

MonenupoBaTh peanbHbIe CUTYallUM Ha SI3bIKE anreOpbl, COCTABISITh BBIPAKCHHUS,
YpaBHEHUsI, HEPABEHCTBA IO YCIOBUIO 3aJaud, MCCIENOBATH IOCTPOCHHBIE MOJENIU C
MCIIOJIb30BaHUEM arflfapara ajareopsbl.

DyHKIUH U TpaduKU

CB00OOHO omnepupoBaTh MOHATHAMU: (PYHKIMS, CIOCOOBI 3ajjaHus (PYHKIMH; B3aUMHO
oOpatHble (QyHKUMH, KOMIO3ULUS (QyHKUMHA; Tpaduk (QYHKIUH; BBINOIHSITH
3JIeMeHTapHbIe peoOpa3zoBaHus rpaPuKOB PYHKIIHHN.

CB00O/IHO omepupoBaTh MOHATHUAMHU: OOJIACTH OMNpEAETCHHUS M MHOXKECTBO 3HAUCHHM
GbyHKIMY, HYIU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB0O0OOIHO oOmepupoBaTh MOHATUSIMM: YETHBIE M HEUYETHbIE (PYHKIHH, TEPUOIUYECKUE
(GyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbl 1 MUHUMYMbI (Q)YHKIIUH,
HauOoJbIlIee U HAaMMEHblIee 3HaueHne(yHKIIUN Ha TPOMEKYTKE.

CB0OOHO oOmepUpoBaTh MOHATHUSAMHU: CTEMEHHas (DYHKUMS C HATypaJbHBIM M LEJIbIM
nokasarenemM, rpaduk cTeneHHOW (YHKIMM C HATYpaJbHBIM M LEJNbIM IOKa3aTeleM;
rpaduKk KOpHA n-OM CTeNmeHH Kak (YHKIMM OOpaTHOMl CTeNeHH C HaTypaJbHbIM
[IOKa3aTEJIEM.

OmnepupoBaTh NOHATHAMM: JIMHEHHAs, KBaJpaTU4yHas W JIpOOHO-IMHEHHas (QYHKUIUU;
BBINOJIHATH 3JIEMEHTAPHOE UCCIIE0BAaHUE U TIOCTPOCHUE X TPapUKOB.

CB000IHO omepupoBaTh MOHATUSAMHU: MOKa3aTeNlbHast U Jorapudmudeckas QyHKIUH, UX
CBOMCTBA M rpadMKH; UCIIOJIF30BATh UX IPadUKU UIS PEIICHHUS ypaBHEHHH.

CB00OHO OmepUpoBaTh MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpEIesICHHE



TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa.

Ucnonb3oBare rpaduku GyHKIUI 1Is1 MCCIENOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH MpH
pellleHur 3aJady M3 JAPYruX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HU; BbIPAXKAaTh
dbopMyliaMu 3aBHCUMOCTH MEX]y BEIIMYMHAMH.

Crpoutsb rpaduky KOMIO3UIMU (QYHKIMNA C TOMOIIBIO 3JIEMEHTAPHOI0 MCCIEIOBAHUS U
CBOWCTB KOMITO3UIIMH ABYX ()YHKITHIA.

Crpoutp reomeTrpuyeckue oOpa3bl YpaBHEHHH M HEPAaBEHCTB Ha KOOPAUMHATHOMN
IUIOCKOCTH.

CB0001HO ONIepUPOBATH MOHATUSAMU: TPAYUKHA TPUTOHOMETPUUIECKUX (PYHKIIUH.

HpI/IMeHHTB q)YHKI_[I/II/I JJI1 MOACTIUPOBaHUA U UCCIICAOBAHUA PEATBHBIX ITPOLECCOB.

Hagaja MaTeMaTH4eCKOr0 aHAJIN3a

CB00OIHO ONEepHpOBATH MOHATUSAMH: apU(PMETHUECKAsT U T€OMETPUYECKasi MPOTPeccHs,
0EeCKOHEUHO yObIBaroIlasi FeOMETPUUECKasi IPOTrpeccusi; TMHEHHBIA U SKCIIOHEHIIUATbHBIHI
pocT, hopMyJia CIOKHBIX IPOLEHTOB; UMETh IPECTABICHUE O KOHCTAHTE e.

Hcnons3oBarh nmporpeccuu Jyisl peiieHrs pealbHbIX 3a/1a4 MPUKIAIHOTOXapaKTepa.

CBO6OIIHO ONCprupoOBaTh IMOHATHUAMMU: IMoCJICA0BAaTCIBHOCTD, CIIOCOOBI 3aJaHuA
HOCHGHOB&TGHBHOCTeﬁ, MOHOTOHHBIC W OI'paHUYCHHBLIC ITOCIICAOBATCIBHOCTH, IIOHUMATH
OCHOBBI 3apOKACHUA MAaTCMATHUUCCKOI'O aHaJIM3a KaK aHaJIn3a OECKOHEYHO MAaJbIX.

CB00OOHO onepupoBaTh MOHATUSAMU: HENPEPbIBHbIE (PYHKIIMM; TOUKH pa3pbiBa rpadukxa
(GYHKIIMM; aCUMIITOTHI Tpaduka QyHKIUY.

CB0OOIHO omepupoBaTh MOHATHEM: (PYHKIMS, HENpPEphIBHAs Ha OTPE3Ke; MPUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (PYHKLMH /715 pellIeHHs 3aj1au.

CBoOosHO omepHpoBaTh MOHATUAMHU: TepBasi M BTOpas IPOU3BOJAHBIE (YHKIIHH,
KacaTenbHasl K rpaQuKy QpyHKINU.

BbruncnsTe NpOM3BOJHBIE CYMMBI, MPOU3BENEHUS, YAaCTHOTO M KOMIIO3UIMU JBYX
(GyHKLUH; 3HATh IPOU3BOJIHBIE YJIEMEHTAPHBIX (QYHKIHUH.

Hcnonb30BaTe T€OMETPUYECKHM W (U3UYECKUH CMBICT MPOU3BOJHOM IS pELICHUs
3azad.

Vcnonp30BaTh MPOU3BOAHYIO JUIsL HCCIeNOBaHHUA (YHKIMM HAa MOHOTOHHOCTh U
9KCTPEMYMBI.

Haxomuts Hanbomnpliee ¥ HauMEHbIIEEe 3HAYEHUS] (YHKIIMHM HEMpEephIBHOWHA OTpPE3KeE.
Hcnonp30BaTh NpOM3BOAHYIO AJII HAXO0XKIECHUS HAWJIyYLIErO PEIICHUs B NPUKIIATHBIX, B

TOM YHCJIE COLHAIbHO-DKOHOMUYECKUX, 3aJadax, I OINpEAENEHUS CKOPOCTH H
YCKOpEHHUs Ipoliecca, 3alaHHOTro (GopMyInoil uiu rpaduxom.

CBoOOIHO omepupoBaTh TMOHATHSAMHU: TIepBoOOpa3Has, OIpenelEHHBId WHTETpal;
HAXOJHUTh EPBOOOPA3HBIEC IIEMEHTAPHBIX (YHKIUI U BBIYUCIATH UHTErpai o Ghopmyre
Hprorona—JleitOHuma.

HaxomuTs momnaam miockux Guryp u o0bEMBI Tell C IOMOIIBI0 HHTETpaIa.

HmeTs mpezacTaBieHHE O MAaTEeMaTHYECKOM MOJEIMPOBAHMM HA MPUMEPE COCTABICHUS
Qg depeHMaIbHbIX YpaBHEHUH.

Pemarn IMPUKIAAHBIC 3aa4i, B TOM YHCJIC COONUAJIbHO-3KOHOMHNYCCKOTO U (1)1/13I/I‘I€CKOI‘0
XapakTepa, CpCACTBAMUH MATECMATUUCCKOT'O aHAJIN34a.



MHozkxecTBa M JJOTHKA

e (CB00OJHO OMEPUPOBATH MOHATUSMHU: MHOXKECTBO, ONIEPAIIUH HAJ] MHOKXECTBAMH.

® lcronb30BaTh TEOPETUKO-MHOKECTBEHHBIM —ammapaT JJisg OMNHCAHUA  PealIbHBIX
IIPOLIECCOB U SIBJICHUH, NPHU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

e (CBo0OOMHO OIEPHPOBATH IMOHSATUSMU: OIpPEACICHUE, TEOpeMa, YpPaBHEHHE- CIICIICTBUE,
CBOICTBO MaTeMaTHYeCKOro OOBEeKTa, /I0Ka3aTelbCTBO, PABHOCWJIbHBIC YpPaBHEHHUS H
HEpaBEHCTBA.

IInanupyembie npeaMeTHbIE pe3yJIbTaThl OCBOEHHS Kypca
«I'eomeTpus»

e (CB00OJHO OMEPUPOBATH OCHOBHBIMHU IMOHSATHUSAMHU CTEPEOMETPUU IMPHU PEIICHUH 337a9 U
MIPOBEJICHUN MaTeMaTHYECKUX PacCyKICHUH.

® [IpumMeHATHP AaKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX TMPH  PEIICHUU
FEOMETPUUYECKUX 3a]1au.

e KrnaccupuuupoBarth B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE; IMJIOCKOCTEH B
MPOCTPAHCTBE; MPSIMBIX U IJIOCKOCTEH B MIPOCTPAHCTBE.

e (CBo0OAHO OMEepUpOBATh MOHATUSMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
NPSIMBIMHU B TPOCTPAHCTBE; MEXY IPSIMOM M MIIOCKOCTHIO.

e (CB00OJIHO OTIEpUPOBATH MOHITHIMU, CBI3aHHBIMUA C MHOTOT'PaHHUKAMHU.

e (CBO0OOMHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MpU3Ma, MUpaMHaa,
IPSIMOYTOJIBHBIN MapajuieNenumnes, Kyo).

e KrnaccupunupoBatb MHOTOTPAaHHUKH, BBIOUPasi OCHOBAHUS JJI KIaCCU(UKAIIHH.

e (CBOOOJHO oOIEpUpPOBaTh TOHATUSIMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPAHHUKOB
MJIOCKOCTBIO.

® BuIMogHATH MapauielibHOE, IICHTPATbHOE U OPTOTOHAIBLHOE MPOEKTHpOBaHUE (HUTYp Ha
TUIOCKOCTh; BBITIOHATH U300paxeHus! PUTyp Ha TIIOCKOCTH.

e C(CrpouTh CeUeHUS MHOTOTPAHHUKOB DPA3JIUYHBIMA METOJIAMHM, BBITIOJHSITH (BBIHOCHBIC)
MJIOCKUE YEPTEkKHU U3 PUCYHKOB TIPOCTHIX 00BEMHBIX (DUTYp: BH CBEPXY, COOKY, CHU3Y.

® BpMUHCIATh IUIOMIAAA TOBEPXHOCTEH MHOTOTPAHHUKOB  (MIPU3Ma, MHpaMUa),
TEOMETPUUYECKHX TEJ C MPUMEHEHHEM (POPMYIL.

e (CBo0OOMHO OMEpUPOBATH MOHSATHUSMHU: CHMMETPHsSI B MPOCTPAHCTBE;, IICHTP, OCh H
IJIOCKOCTh CHMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPHI.

e (CB00OJHO ONEPUPOBATH MOHATHIME, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpJIWHATAM B
MIPOCTPAHCTBE.

® BbINOJHATH ACHCTBUS HaJ BEKTOPAMMU.



Pemate 3agaud Ha J0Ka3aTeIbCTBO MAaTEMATUYECKHUX OTHOIICHHN W HaXOXICHHE
TCOMETPHUICCKUX BCJIMYMH, IIPUMCHSA HN3BCCTHBIC METOAbI IIpu pPEUICHUN
MAaTEMATUYCCKHUX 3a/lad IMOBBIIICHHOI'O U BBICOKOI'O YPOBHACIIOKHOCTH.

[IpuMeHATH HpoCTENIINe IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO- KOMMYHHUKALIHOHHBIE
CHUCTEMBI [IPU PEILICHUH CTEPEOMETPUUECKUX 3a1ad.

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

[IpuMeHsTh MOTYYCHHBIE 3HAHUS HA IIPAKTHKE: CPABHMBATh M aHAJIU3UPOBATH PEaJIbHbIC
CUTyallud, IPUMEHATh U3Y4YCHHBIE IIOHATUA B  IPOLECCE IIOMCKA  PELICHUs
MaTeMaTUYecKu CPOpPMYJIUPOBAHHOMN MPOOIEMBI, MOJIEIUPOBATH PEATIbHBIE CUTYALIUU Ha
A3bIKE TEOMETPHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIM C  HCIOJIb30BAHUEM
F€OMETPUUECKUX MOHATUI U TeopeM, arrapara ajreOpsl; pelaTh NPaKTUYECKUE 3a1auH,
CBSI3aHHBIE C HAXO0XKJACHUEM I'€OMETPUYECKUX BEIUYMH.

Nwmets npeacraBneHuss 00 OCHOBHBIX ATalax pa3BUTHSA I'€OMETPUU KaK COCTABHOM 4acTu
(dyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.

CBO6OI[HO OneprupoBaTh NOHATUAMH, CBA3AHHBIMH C IIHJIHHI[pH‘-IGCKOfI, KOHHYCCKON H
Cq)equeCKOfI TIOBCPXHOCTAMU, O0OBACHATH CHOCO6LIHOJ'Iy‘{eHI/I$I.

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

Pacrnio3HaBath Tena BpamieHus (LMJIMHAP, KOHYC, cdepa U Imap) U 0OBSICHITH CIIOCOOBI
MOJIyYEHUS TeJl BpallleHusl.

KnaccudumupoBars B3auMHOE pacroioxkeHne chepol U MIIOCKOCTH.

BeruucisaTe BETWYMHBI SJEMEHTOB MHOTOTPAHHUKOB W T BpalleHHs; OOBEMBI U
IJIOIIA M TMOBEPXHOCTEM MHOTOTPAHHUKOB W TENl BPAILIEHUS, T'€OMETPUUYECKUX TEl C
npUMEeHEeHHEeM (HOpMYIL.

CB0OOHO OmNepUpoBaTh MOHITUSIMH, CBSI3aHHBIMU C KOMOWHAIIMSMU TeJ BpallleHus |
MHOTOI'PaHHHKOB: MHOTOTPAHHUK, BIUCAHHBIA B cepy M ONMHUCAHHBIA OKOJIO chepbl;
cdepa, BMCcaHHAsi B MHOTOTPAHHUK HJIU TEJIOBPAILICHHS.

BEIUKCIATE COOTHOIICHUS MCKAY IomaasasMu HOBCpXHOCTCﬁ u 00bEMaMu HO,Z[O6HBIX
TCII.

N3o0pakath w3ydaemble (UTYpHI; BBIMOIHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKHU U3
PHCYHKOB IPOCTBIX 00BbEMHBIX (PUTYp: BUA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEI
BpALLEHHUS.

W3Bnekarb, HHTEpIPETUPOBATH M MPEOOPa30BbIBATh HH(OPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuueckux Gpurypax, IpeaCcTaBICHHYIO Ha YepTekKax U PUCYHKaXx.



CB0060IHO ONIEepUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE.
BeInonHATE onepanuy Hajl BEKTOpaMH.
3aaBaTh MJIOCKOCTh YPaBHEHUEM B JE€KapTOBOM CUCTEME KOOPIMHAT.

Pemrats rCOMCTPHUYCCKUC 3adadud Ha BBIYUCIICHUC YIJIOB MCXKAY IPSAMBIMH U
IIJIOCKOCTAMM, BBIYUCICHUC paCCTOHHI/Iﬁ OT TOYKHM 10 IIIIOCKOCTH, B ILCJIOM, Ha
IMPUMEHCHUEC BEKTOPHO-KOOPAHMHATHOI'O METOJa IIPU PEIICHUU.

CBoOOaHO OmEepUpOBaTh MOHATHSIMH, CBA3aHHBIMH C JIBMIKEHHEM B IIPOCTPAHCTBE; 3HATH
CBOMCTBA JIBM)KEHU.

BBHITIONTHATh HW300paXKCHHMsSI MHOTOTPAHHUKOM M TEJ BpAIICHUS MPH MapauieTbHOM
MEPEeHOCe, IEHTPATBLHOM CUMMETPHUH, 3ePKAIBHONH CHMMETPHH, TPHU IOBOPOTE BOKPYT
PSAMOit; IpeoOpa3oBaHus MOA00US.

Crpouthb ceueHus: MHOTOTPAHHUKOB U TEJl BPALlleHUs: CEYeHMs LMINHpa (TapajlIeIbHO
U NEPIEHINKYISIPHO OCH), CEUeHMsI KOHYyca (IapajieIbHOe OCHOBAHMIO U NPOXOJsIlee
yepes BEepIIrHY), CEYCHUs LIapa.

Hcmons3oBaTh MCTOABI MOCTPOCHUA CCUCHHIA: MCTOJ CJICO0B, MCTOJA BHYTPCHHCTO
MMPOCKTUPOBAHUA, METO IIEPECHOCA CCKYH.[CI\/’I IIJIOCKOCTH.

I[OK&SLIB&TI) reOMCTPHUYCCKUC YTBCPIKIACHUA.

[IpumensTp reomerpuueckre (aKThl JUIsI PEHICHHS CTEPEOMETPUUECKUX —3ajad,
MPEIONIarafolIuX HECKOJIbKO IIIaroB PEIIeHHUs, €CIU YCIOBUS MPUMEHEHUs 3a/laHbl B
SIBHOUM U HEIBHOU popme.

Pemate 3agaud Ha [0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHONIICHMH M HaXOXICHHE
TCOMETPHUYCCKUX BCIIUYNH.

[IpuMeHATH pOrpaMMHBIE CPEACTBA M 3JEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU
PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuMeHATH MOTyYEHHBIE 3HaHUS HA IPAKTHKE: CPAaBHUBATH, AaHAJIM3UPOBATH U OLICHUBATh
peanbHbIe CUTYallMH; MPUMEHATh U3Y4YECHHBIE MOHATHS, TEOPEMBI, CBOKMCTBA B MpOLECCEe
MIOMCKA pEIIeHUs] MaTeMaTHYecKd C(HOpMYIMPOBAHHON MpoOIEeMbl, MOAETUPOBATH
pealbHBIE CUTYallUH HA S3bIKE TI'E€OMETPHUM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'E€OMETPUYECKHX TOHATHM M TeopeM, ammapara aireOpbl; perarb
IIPaKTUYECKUE 3a7a4M, CBA3aHHBIC C HAXOXKAECHUEM N€OMETPUUYECKUX BEJIMYUH.

Hmetsb npeacTaBieHnss 00 OCHOBHBIX 3Tamax pa3BUTHUS F€OMETPUH KaK COCTABHON 4acTH
dyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

09.02.07 HupopManMOHHBIE CHUCTEMBI W CHCTEMBI TporpammupoBanus CBoOOIHO
OTIEepUPOBATH MOHATUSAMH: Tpad, TIOCKUH Tpad, cBA3HBIN rpad, myTs B Tpade, Lenb,
LUK, I€PEBO, CTENICHb BEPILUHBI, IEPEBO CIYYaHOTO 3KCIIEPUMEHTA.



CBoOOaHO oOmEpHpOBaTh MOHATHUSMHU: CIyYaWHBIH SKCHEPUMEHT (OIBIT), CIIydailHOe
COOBITHE, JJIEMEHTAPHOE CIy4ailHOe COOBbITHE (DJEMEHTApHBIA HCXOMd) CIy4ailHOrO
OMBITA; HAXOJWTh BEPOSTHOCTH COOBITHH B  ONBITaX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMHU COOBITHUSIMHU.

Haxonute u popMynupoBarh coObITUS: IepeceyeHre, OObEJUHEHUE aHHBIX COOBITHH,
COOBITHE, TPOTUBONOJIOKHOE  JIaHHOMY;  HCIOJIb30BaTh  JuarpaMmsl  Oilnepa,
KOOPJAWHATHYIO MpPSIMYIO JUIS PpEHICHUs 3ajad; I0JIb30BaThCsl (OPMYIIOH CIIOKEHUS
BEPOSTHOCTEH JJIsl BEPOSITHOCTEH JIBYX U TPEX CIIy4allHBIX COOBITHUH.

OnepupoBaTb TOHATUSMHU: YCJIOBHasg BEPOSTHOCTb, YMHOXXEHHE BEPOATHOCTEH,
HE3aBUCUMBIE COOBITHS, JIEPEBO CIIYYaHOTO HSKCIEPUMEHTA; HAXOAUTh BEPOSTHOCTH
COOBITUH C TTOMOIIBIO TIPaBUJIa YMHOXKEHUS, J€PeBa CIy4alHOTO OMbITa, HCIOJb30BaTh
dbopMyny MOITHON BEPOATHOCTH, (HOPMYITY baiiecanpu  perieHun 3a/1ay;
OTIpEeIeNIATh HE3aBUCUMOCTh COOBITHI 1O (opMmysne U IO OpraHU3aluu CIy4ailHOTrO
JKCIIEPUMEHTA.

[IpumMeHsATH H3ydyeHHBIE KOMOMHATOpHBIE (OPMYJbl JIi MEPEUUCIICHUS SJIEMEHTOB
MHOJKECTB, 3JIEMEHTApHBIX COOBITHH CIy4yailHOrOo OmIbITA, PELICHHs 33Jay M0 TEOpUU
BEPOSITHOCTEH.

CB000OHO OnepUpOBaTh MOHATUSAMU: OMHAPHBIN CITy4alHBIN OMBIT (MCIIBITAHUE), YCIIEX U
HEyJaya, HE3aBUCHUMBIE HCIBITAHHSA, CEpPUS HCIBITAHUN; HAXOAUTh BEPOSTHOCTU
COOBITHI: B CEpUU HCHBITAHWN 10 MEPBOTO yClexa; B CEpUM UCHbITaHUN bepnysiu; B
OTIBITE, CBSI3aHHOM CO CITy4aiHbIM BHIOOPOM U3 KOHEUHOUW COBOKYITHOCTH.

CBoOOgHO  omepupoBaTh  TMOHSATUSIMHU:  Cly4aiiHas  BEIHYMHA, paclpeneicHHe
BEPOSITHOCTEW, JaMarpamMma pachpeneiieHus, OWHapHas  ciaydailHas BeJIUYHHA,
reoMeTpuuecKoe, OMHOMHAIILHOE paclpeiesieHue.

OnepupoBaTh TOHATHUSIMU: COBMECTHOE paCIHpElelieHHe JBYX CIIyYalHBIX BEJIUYHH,
WCITOJIB30BaTh TAOIMILy COBMECTHOTO PACIpEACNICHHs JBYX CIIy4aWHBIX BEIWYWH TSI
BBIJICTICHUSI  PACIpElEieHUs] KaXJOW BEJIMYMHBI, ONPEACIICHUS HE3aBUCUMOCTHU
CIIyYailHBIX BEJIUYMH.

CB000OHO OmneprpoBaTh MOHATUEM MAaTEMaTHYECKOTO OKUIAHHS CIyd4allHOM BETHMYUHBI
(pacmipenienienus); NMPUMEHSATh CBOMCTBA MAaTEMAaTHYECKOTO OXHUIAHHUS MpPHU PELICHUU
3a]a4; BBIYMCIATH MaTeMaTUYECKOE OXKHJaHue OMHOMHAIBHOIO M T€OMETPHYECKOIO
pacpeneeHuin.

CBoOOAHO OmepUpOBaTh MOHATUSIMH: TUCIIEPCHUs, CTAHIAPTHOE OTKJIOHEHUE CIydaiHOM
BEJIMYMHBI; NMPUMEHSATh CBOMCTBA JTUCIIEPCUU CIIYyYalHON BEIMYHMHBI (pachpeeseHus)
IpU  pEHIeHUM 3a/ad; BBIUMCIATH JUCIEPCUI0 U CTAHAAPTHOE  OTKJIOHEHHUE
TEOMETPHUYECKOTO M OMHOMHAIILHOTO pacIipeIeIeHH.

Bbruucnate BbIOOpOYHBIE XAapaKTEPUCTHKH IO JAaHHOM BBIOOPKE M OLIEHUBATh
XapaKTEPUCTUKHU TEeHEPAIILHON COBOKYITHOCTH JaHHBIX o BBIOOPOYHBIM
xapakrtepuctukaMm. OIICHUBAaTh BEPOSTHOCTH COOBITUH U TPOBEPITH MPOCTEUIITNE
CTaTUCTUYCCKUEC THUITIOTEC3HbI, MMOJIb3YACh HU3Yy4YCHHBIMU pacnupCacCiICHUAMU



1.4. Kosim4ecTBO 4aCOB HAa 0CBOCHHE MPOrPpaMMbl M CUMILINHBI:

Jns cienmanbHOCTH:

09.02.07 MadopmanioHHbIE CUCTEMBI K CUCTEMBI ITPOTPaMMHUPOBAHUS

VYyeOHast Harpy3ka (Bcero) - 316 gacos,
8 MoM duce:

Y4eOHast Harpy3Ka BO B3aUMOJICHCTBUH C TIpernoaaBareneM — 316 4acos;
8 MoM duciue:

- JIabOpaTOpHbIC U MpaKTUUECKHE 3aHATUS - () yacoB

- caMocTosATenbHas pabora — 0 yacos



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCIHUILIUHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bunx yuebnol paboThl

O0BeM 4acoB

YueOHas Harpy3ka (Bcero) 316
Y4yeOHas HArpy3Ka BO B3aMMOIelCTBHH ¢ NMpemnoiaBarTejieM, B TOM YHCJIe 316
[IpakTuyeckue paboThl/ B hopMe MPAKTHUECKOM MOITOTOBKH 0/0
KontpossHbIe paboThI -
CamocrosiTesibHast padoTa -
[IpomexyTrouHas aTTecTanus (IK3aMeH) 8




2.2. Conepxanue yuyeonoii nucuumiaunbl ITY1.04 MatemaTuka

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaa, J1ad0paTopHble U MPAKTHYeCKUE padoThl, O0bem yacoB | @opMupyembie
pa3esioB M TeM caMoCTosITeJIbHAsA padoTa 00y4aoIMXCs KOMIIeTeHIIHH
1 2
Pa3neu 1.IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK1-O0OK07
Tema 1.1 Coaep:xaHue y4eOHOro MaTepuaJia
enp u 3amaun bazoBbie 3HaHUS U yMEHUS 110 MaTEMAaTHKE B IPO(PECCHOHATBHON 1 B TIOBCEAHEBHOM 2
MaTEMaTHKU IIPH JESATEIIBHOCTH.
OCBOEHUU KomOunupoBanHoe 3aHsTHE
CHELMAIBHOCTH
Tema 1.2. Yucna n Coaepixkanue yueOHOro MaTepuajia
BBIYHCIICHUS. JleWicTBUS HaJ| MOJIOKUTENIHBIMU U OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMH U 2
BoipasxceHns JECSITUYHBIMU IPOOSIMHU.
- JlericTBus co creneHsiMH, (OPMYITBI COKPAIICHHOTO YMHOXCHUSI.
Npeobpa3oBanHs KomOuHupoBaHHoe 3aHATHE
Tema 1.3. IMpodeccnoHaIbHO-0PUEHTHPOBAHHOE COJePKAHNE (CONePKAHUE PUKJIIATHOTO 2
I'eomeTpus Ha TUIOCKOCTH | MOAYJIfA)
Bunel ninockux ¢Guryp u ux miomaib.
IIpakTHKO-OpHUEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPHUH Ha IUIOCKOCTH
Tema 1.4 Coaep:xanue yueOHOro MaTepuasa 4
ITpouientHbIe Bbunciaenus | [IpocTeie mpoleHThl, pa3Hble criocoObl MX BhrunucaeHus. CI0XKHbIE TPOIEHTHI
Tema 1.5 Coaeprxanue yueOHOro MaTepuaJa
VYpaBHeHHUs U Jluneiinble, KBaJpaTHbIE, IPOOHO-TMHEITHBIE ypPaBHEHUS 1 HEPABEHCTBA 2
HEPAaBEHCTBA
Tema 1.6 Coaep:xanue yueOHOro MaTepuaJia
Cucrempl ypaBHEHHH 1 CriocoObI pemieHus CUCTeM JHHEWHBIX ypaBHeHHMU. [lomstus: marpuma 2x2 m 3x3, | 6
HCPAaBCHCTB onpezaenurens Marpuisl. Meron aycca. CucreMbl HeTMHEHHBIX ypaBHeHUH. CHCTEMBI
HEPABCHCTB
KomMOuHmpoBanHoe 3aHsTHE
Tema 1.7 Conep:kanue y4eOHOIro MaTepuaa
BxomHOI KOHTPOIIB Brruncnenus u npeoOpa3oBanus. Y paBHEHUS U HEpaBeHCTBA. [ eoMeTpus Ha TUIOCKOCTH | 2




| KourponbHas paGota

Pa3nea 2. IIpsiMble M IIVIOCKOCTH B NIPOCTPAHCTBE 20
Tema 2.1. Copep:kaHue y4eOHOTro MaTepuaa
OCHOBHBIE TOHATUS IIpenmer crepeomerpuu. OCHOBHbIE MOHATHUS  (TOYKA, NpsMas, IUIOCKOCTb, | 2
CTEpEOMETPHH. npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekaronuecs, napanieibHble
Pacnionoxkenue npsAMBIX U | M1 CKpeUIMBaoIIuecs mnpsmble. [Ipu3Hak W CBOMCTBO CKPEIIMBAIOLIUXCS MPSIMBIX.
IJIOCKOCTEN OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPBHI.
KoMOuHMpoBaHHOE 3aHITHE
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia
[apaiieabHOCTh IpsiMbIx, | [1apalUICNbHbIe  npsAMas M IIockocTs. Omnpenenenue. IlpusHak.  Cpolictsa (c|6
HPSIMOM H ILTOCKOCTH, nokasarenbeTBoM). [lapamiensubie miockoctu. Omnpenenenue. [Ipuznak. CpoiictBa (c
JI0Ka3aTenbcTBOM). TeTpas’ap U ero ssieMmeHTsl. [lapamnenenunesn M ero 3JIEMEHTHI.
TLIIOCKOCTEH CBoiicTBa MPOTUBOMOJIOKHBIX TpaHEeW W JMaroHaneu mapamienenunena. [locrpoenue
ceueHnii. Pemenue 3agay.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.3. Coaepxkanue y4eOHOIro MaTepuaa
TepreHMKyIIpHOCTH [lepnennukynspueie npsimble. [lapannenbHble mpsiMble, NEPHEHIUKYISpHbIE K | 2
TIPSIMBIX, TIPSIMOIL 1 miockocTd. IIpu3Hak NepHneHIUKYISIPHOCTH NPSAMOM U IIOCKOCTH. JlOKa3aTeNbCTBO.
IIOCKOCTH, TUIOCKOCTEH [lepnengukynssp w  HakinoHHas.  [lepneHaukymnsapHsle  1wiockocTH.  IIpu3Hak
MEPIEHIUKYJIAPHOCTH IIOCKOCTEH. [loKa3aTenbeTBo.
PaccrosiHus B ipocTpaHCcTBE
KomOuHupoBaHHoe 3aHATHE
Tema 2.4. Coaepxanue y4eOHOro MaTepuaia
Teopema o Tpex Teopema o Tpex mnepneHaukyaspax. JlokazarenbCcTBO. Yrom Mexay mnpsMmod u | 4
NEPIEHIUKYIIApax IJIOCKOCTBI0. YTOJI MEXAY MJIOCKOCTSIMU
KomOunnpoBanHoe 3aHsTHE
Tema 2.5. IIpodeccnoHabHO-OPUEHTUPOBAHHOE CoJepkaHue (coAep:KaHHe TMPUKJIATHOIO
[TapanneneHele, MO/LYJIst)
MEPIICHAUKYIISIPHBIE, Akcuomsl crepeomeTpud. [leprneHIuKyIspHOCTh IPSMOM U INIOCKOCTH, MApalIeNbHOCTD | 4
CKpEIMBAIOIINECS JBYX NPAMBIX, EPIEHIUKYJIAPHBIX IUIOCKOCTH, NEPIEHIUKYIAPHOCTD MIJIOCKOCTEN
psiMble
Tema 2.6. Coaeprxanue yueOHOIro MaTepuaa
Pemenue 3agau «PacnosiokeHre npsMbIX U TIOCKOCTEN B MPOCTPAHCTRBE. 2

Pewmenune 3anau. IIpsimeie

" IJIOCKOCTH B

[lepneHIMKYNSpPHOCTD U NAPAJUIEIBHOCTD MPSAMBIX U MJI0cKocTel. CKpelnBaromuecs
IIPSAMBIEY

OK1-OK07




IIPOCTPAHCTBE KontponsHas pabora
Pa3nes 3. KoopanHaTsl H BEeKTOPBI 16
Tema 3.1 Coaep:xxaHue yueOHOro MaTepuaia OK1-0K07
JlekapToBbI KOOpAMHATEL | JleKkapTOBBI KOOpAMHATHI B MpocTpaHcTBe. [Ipocreifmme 3amaun B KoopAauHartax. | 4
B IIPOCTPAHCTBE. PaccrosiHne Mexny AByMs TOUKaMH, KOOPJUHATBI CEPEAMHBI OTPE3KA
Paccrosinue mexny nBymst KoMOuHMpOoBaHHOE 3aHATHE
Toukamu. Koopaunarst
CEpEJIMHBI OTPE3Ka
Tema 3.2 Coaep:xanue y4eOHOro MaTepHuaJia
Bekrope! B npocTpancTse. | Bexktops! B mpocTpaHcTBe. ClI0KeHHE W BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha | 6
Yron Mmexay BekTopamu. | yucio. KommiuanapHsle BekTopbl. CKallsipHOE NpOU3BEIeHHE BEKTOpOB. PaznoxeHue
CkasipHOE IPOM3BEJCHHE | BEKTOpA 10 TPEM HEKOMIUIAaHAPHBIM BeKTopam. KoopauHaTel BEKTOpa, CKaspHOE
BEKTOPOB IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJl MEKIY BEKTOPAMHU, YTOJI MEXIY MPSIMOU
U IUIOCKOCTBIO, YroJl MEXIY IIOCKOCTSAMHU. YpPaBHEHME IUIOCKOCTH. l'eomeTpruecKui
CMBICJI OIIPEIETUTENS 2X2
KomOuHupoBaHHOE 3aHsATHE
Tema 3.3 IIpoeccnoHa/ILHO-OPHEHTHPOBAHHOE COJAEp:KaHUe (CoaepkaHHe NPHUKJIATIHOIO
IIpakTuxo- MO/LYJIst)
OpUEeHTHPOBaHHEIE 3a1a4n | KoopauHaTHas IUIOCKOCTh. BbluncieHne paccTOSIHMM W IIolaaed Ha IUIOCKOCTH. | 3
Ha KoopauHaTHOM | KonnuecTBeHHbIE pacyeThbl
IIJIOCKOCTH
Tema 3.4 Coaep:xkanue yueOHOro MaTepuaa
Pemrenue 3a1au. Pemenue 3anau «/lekapToBbsl KOOpAMHATBHI B MPOCTPAHCTBE. BEKTOpHI B NpocTpaHCTBeE. | 2
KOOp/HHATH 1 BEKTODBI CnoxxeHue W BBIYMTAHHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha uuciio. KomrmianapHbie
BEeKTOpbl. CKalsipHOE MPOU3BEACHHE BEKTOPOB. Pa3iiokeHne BEKTOpa IOTPEM
HEKOMIUIaHApHBIM BekTOopaMm. [Ipocreiimme 3amaum B KoopauHaTtax. KoopawHatsl
BEKTOpa, PAacCCTOSHHME MEKIY TOYKAaMH, KOOpAMHATBl CEPEIMHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOPaMH, YIOJ MEXIY MPSIMON
U TUIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU»
KonTponbHas pabora
Pa3nea 4. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 40 OK1-O0K07
Tema 4.1. Conep:kanue y4eOHOro MaTepuaa
TpHUroHOMETpUYECKHE Panuannas mepa yria. IloBopoT Touku BOKpyr Hadaja koopanHat. OnpezneneHue 4

CHHYCA, KOCMHYCa, TAHI'CHCAa 1 KOTAaHI'CHCA. 3Haku CHHYCA4, KOCMHYCAa, TAHTCHCA U




(GYHKIIUM TPOU3BOJIILHOTO
yria, ynciia. Pagnannas u
rpagycHas Mepa yria

KOTaHI'CHCa I10 YE€TBCPTIAM. 3aBHCHUMOCTh MCXKIAY CHHYCOM, KOCHHYCOM, TAHI'CHCOM U
KOTAHI'CHCOM OJITHOI'O M TOI'O K€ yIJjia

Komb6unupoBanHoe 3ansrue

Tema 4.2

OcHoOBHBIE
TPUTOHOMETPUUECKHE
TO>KJIECTBA.

DopMyIIbl IPUBEACHUS

Conep:xaHue y4eOHOIro 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 JIBYX
yri10B.CHHYC U KOCUHYC
IBOMHOrO yria.dopMyIibl
IIOJIOBUHHOTO yTrja

Conep:xanue yueOHOro MaTepuaJia

CymMa u pa3zHoCTh cMHYCOB. CyMMa UM pa3HOCTh KOCUHYCOB. CHHYC U KOCUHYC
nBoiHoro yria. @opMyisl nogoBUHHOTO yriia. [IpeodpazoBaHus CyMMBI
TPUTOHOMETPHUYECKUX (DYHKIUN B IPOU3BEICHUE U TIPOU3BEICHUS B CyMMy. Bripaxenue
TPUTOHOMETPHUUECKUX (PYHKLUH Yepe3 TAHT'€HC ITOJIOBUHHOI'O apryMEHTa.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKCHHINA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tewma 4.4. ynknuu, ux
CBOICTBA.
Croco0sI 3a1aHust

Coaep:xaHue yueOHOro MaTepuaJia

OO6nacTh ornpesieNieHUs] © MHOXKECTBO 3HaueHUH QyHKIMii. YETHOCTD, HEUETHOCTD,
nepuoanuHoCcTh GyHKIMH. CriocoObl 3a1anust GyHKITUN

byHKMi Komb6unnpoBanHoe 3aHsTue
Tema 4.5 Coaep:xaHue yueOHOro MaTepuasa
Tpuronomerpudeckue OO6uacth ornpeAesieHs] 1 MHOXKECTBO 3HAUYE€HUN TPUTOHOMETPHUECKUX (PYHKITUH.

(GyHKINHU, UX CBOMCTBA U
rpaduku

YéTHOCTh, HEUETHOCTD, IEPUOANYHOCTh TPUTOHOMETpUYECKUX (yHKIMH. CBONCTBA 1
rpaduky QYHKIMHA y = CcOS X, Y = sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOe 3aHATHC.

Tema 4.6 Coaepxanue yueOHOro MaTepuaJia

[Ipeobpa3zoBanue

rpauKoB

TPUTOHOMETPUUECKUX CxxaTue u pacTsbkeHue rpadukoB TpuronomeTpudeckux @ynkuuii. [IpeodpazoBanue
byHKUIMH rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIMH

Tema 4.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lepPKaAHNeE (COMepP:KaHUe MPUKJIIATHOTO
Onucaunue MOYJIs1)

IIPOU3BOACTBEHHBIX Vcnonb30BaHue CBONCTB TPUTOHOMETPUUYECKUX (YHKIUH B MPO(ecCHOHATBHBIX

MponeccoB C MOMOIIbIO

3aa4dax




rpadukoB GyHKIHI

Tema 4.8 OGpaTHbIC

Copep:kaHue y4eOHOTro MaTepuaa

TPUIOHOMETPUYECKHE OOpatHbie TpUroHOMeTpUYecKue GyHKuu. VX cBoiCTBa U rpaduKu 2
GbyHKLIHU KoMOHHUPOBaHHOE 3aHATHE
Tema 4.9 Coaeprxanue yueOHOIro MaTepuaJa
Tpuronomerpuueckue VYpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHe tg X = a, ctg X = a. Pemenue 8
YPaBHEHHUS U HEPABEHCTBA | TPUTOHOMETPUIECKIX YpaBHEHUH OCHOBHBIX THIIOB: IIPOCTEHIIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISALINECS K KBaJJPATHBIM, pelllaeMble
Pa3IoKEeHUEM Ha MHOXKUTEIH, OHOpOAHbIE. [IpocTelinine TpUroHoMeTpuiecKue
HEpaBEHCTBA
KomOnHupoBanHoe 3aHsTHE.
Tema 4.10 Coaep:xanue yueOHOro MaTepuaJia
CHCTEMBI CucTeMbl IPOCTEUINNX TPUTOHOMETPUYECKUX YPAaBHEHHUM 2
TPHUTOHOMETPHYECKHX KomOunupoBanHoe 3aHsTHE
ypaBHEHUH
Coaep:xxanue yueOHOro MaTepuaJa
Tema 4.11 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakKeHUH. Pelienne TpuroHoMeTpruuecKux 2
Pemenue 3a1a4, OCHOBBI ypaBHEHU U HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB () YHKIIUA.
TPUTOHOMETPHH. KonTponbHas pabota
Tpuronomerpuyeckue
byHKIIUU
Pa3nea 5. KomniiekcHble ynciia 8 OK1-0K07
CojaeprxkaHue yueOHOIro MaTepuaJa
[Tonstre koMmuekcHOro uncna. ConpskeHHble KOMIUIEKCHBIE YHCTIa, MOAYIb U 4
apryMeHT KoMIuleKcHoro yucia. dopma 3anucu KOMIUIEKCHOTO Yucia (TeoMeTpudeckas,
TPUTOHOMETpHUECKasi, anredpanyeckas). ApupmeTnyeckue JecTBUs C KOMIUIEKCHBIMU
Tema 5.1 YHCIAMH
KommiekcHbie uncna KomOuHupoBaHHOE 3aHATHE
Conep:kanue y4eOHOTo MaTepuaa
BrinosHeHne pacyeToB ¢ MOMOILBIO KOMIIEKCHBIX yKcen. [Ipumeps! ncnonb3oBaHus 4
Tema 5.2 [Ipumenenue KOMIUJIEKCHBIX YMCEIl
KOMILIEKCHBIX YHCell IIpakTueckoe 3aHaTHe
Pasnea 6. Ilpon3BogHas pyHKIHH, ee IPUMEHEHHE 40 OK1-O0K07

Tema 6.1

Conep:kanue y4eOHOTro MaTepuaa




[ToHsiTHE TPOU3BOTHOM.
@opMyIIbl ¥ IIpaBUIIa
muddepeHmpoBaHus

OmnpeneneHne YUCI0BON OCIEI0BATENBHOCTH U CIIOCOOBI ee 3aaanus. CBoiicTBa
YHCIIOBBIX IOCIeA0BaTeIbHOCTEN. Onpeaenenue nmpeaeiia nocjieq0BaTeIbHOCTH.
Beruucnenue npenenos nocinegoBatensHoctell. [Ipenen ¢pyHkunn Ha 6ECKOHEYHOCTH.
[Ipenen ¢pynkuuu B Touke. [lpupamenne aprymenra. [lpupamenue Gynkiun. 3agaun,
IIPUBOIALIME K MIOHATUIO IPOM3BOJHON. Onpenenenne npon3BoJHONU. ANTOpUTM
OTBICKaHUS IIPOU3BOJHON

Komb6unupoBanHoe 3anstue

Tema 6.2 [IpousBoaHbie
CYMMBI, Pa3HOCTH
MIPOM3BEICHUS, YACTHOTO

Copep:kaHue y4eOHOTro MaTepuaa

®opmynel quddepennmpoBanus. [Ipasuna nuddepeHmpoBaHus

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.3

[IpousBoaHbIE
TPUTOHOMETPHUUICCKUX
¢bynkuuii. [IponsBoanas
CII0KHOU (DYHKITUU

Coaep:xanue y4eOHOro MaTepuaJia

Onpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BoHas TPUTOHOMETPUYECKUX (YHKIUI.
ITpon3BoHas coXKHOU (PYHKIUU

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.4 Coaepixanue yueOHOIro MaTepuasa

HousTue o [Tonsitue HenpepbiBHOM (pyHKIIMU. CBOMCTBa HenpepbIlBHON (pyHKUNU. CBA3b MEXTY
HENPEPBIBHOCTH HENPEPbIBHOCTHIO U JUPPEepeHIINPYEMOCThIO GYHKIINU B TOUKE. AJITOPUTM pEIICHUS
¢yukunu. Meton HEPABEHCTB METOIOM MHTEPBAJIOB

WHTEPBAJIOB KomOuHupoBaHHOE 3aHsTHE

Tema 6.5 Conep:xaHue yueOHOro MaTepuaJia

I'eomerpuyeckuii u
(bu3nyecKkuil CMbICT

I'eomeTpuueckuil cMbIC MPOU3BOAHON (PYHKIIUH - YITIOBOM K03((DUIIMEHT KacaTeIbHON
K rpaduky GyHKIMU B TOUKE. Y paBHEHUE KacaTeIbHON K TpaduKy QYHKIIUH. AJITOPUTM

IIPOU3BOIHOMN COCTaBJICHUsI YpaBHEHHsI KacaTesbHOM K rpaduky pyHkimu y=f(x)
KomOunnpoBanHoe 3aHsTHE
Tema 6.6 Coaepxanue yueOHOro MaTepuaJa
PuU3NYECKUN CMBICIT Ouznyeckuil (MEXaHUUECKU) CMBICI TPOU3BOIHOM - MTHOBEHHAs: CKOPOCTh B MOMEHT
MIPOU3BOIHOM BpeMeHHu t: v=S ° (t)
B
po¢eCCHOHATBHBIX
3aj1a4ax
Tema 6.7 Conep:kanue y4eOHOTro MaTepuaa

MOHOTOHHOCTbH (DYHKITHH.

Bospacranne u yosiBanue GyHKIIUHA, COOTBETCTBUE BO3pACTaHUs U YObIBaHUS (PYHKITUN
3HaKy Npou3BoAHON. [ToHsATHE MPONU3BOIHON BBICIIErO MOPSIKA, COOTBETCTBUE 3HAKA




Touku sxcTpemMyma

BTOPOI1 MPOU3BOJHOM BHITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH HA OTpe3Ke. 3a1aun Ha
MaKCUMYM ¥ MUHUMYM. [IOHSATHE aCUMIITOTHI, CIIOCOOBI X OINpeeIeHUsI. AJITOPUTM
uccien0BaHus QYHKIUH U TIOCTPOCHHUS ee Tpaduka ¢ HOMOIIBIO MPOU3BOAHOM. J[poOHO-
JTUHEWHas QYHKIHIS

Komb6unupoBanHoe 3ansrue

Tema 6.8 Conep:kanue y4eOHOTro MaTepuaa
Uccnenosanue pynkuuii | Mccnenoanue GpyHKIUM Ha MOHOTOHHOCTD M IIOCTPOEHUE TPa(UKOB. 4
u nocrpoenue rpapukos | KomOuHMpoBaHHOE 3aHsATHE
Tema 6.9 Haubonbmee n | Comep:kanue y4eGHOT0 MaTepHuajia
HauMEHbIIIEe 3HAYCHUS Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUH (PYHKIUH, TOCTpOeHHE TpaduKoB | 2
byHKIIUN MHOT'OYWIEHOB C HCIOJIb30BAHUEM aNapara MaTeMaTHUYeCKOro aHaJin3a
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.10 Haxoxnaenue IIpodeccnonanbHO-OPUEHTHPOBAHHOE COJlepPKaHNeE (COMepP:KaHUe MPUKIIATHOTO
ONTUMAJILHOIO MO/1YJIfA)
pe3ynbTaTa ¢ IOMOIIbIO
MIPOU3BOJIHOM B Haumensbiiee n Hanbosnblee 3HaueHne QyHKINUN 6
IIPAKTUYECKHX 3a7a4ax
Tema 6.11 Coaepixanue yueOHOro MaTepuaJa
Pemenne 3anau. Pemenue 3amau «®opmynel u npasuia nuddepeniupobanus. Mcenenoanue ynkmuii - | 2
C TOMOIIIBIO NTPon3BOAHOM. Hanbosnbiiee 1 HauMeHblee 3HaYeHNUs (QYHKIUN
[TpousBonHas GpyHKIUH, K 6
OHTpOJIbHAs paboTa
ee NpUMEHEHNe
Paszpnen 7. MHOTOrpaHHMKHM M TeJ1a BpallleHUs 42
Tema 7.1 Coaeprxanue yueOHOIro MaTepuasa
Bepiunsl, pebpa, rpanu [Tonsitne MHOTOTrpanHuKa. ETo anemMeHTsI: BepnHbI, pedpa, rpanu. J(naronaiisb. 2
MHOTOTPaHHUKA Ceuenue. Boinykiible M HEBBITYKJIBIE MHOTOITPaHHUKH
KomOunnpoBanHoe 3aHsTHE
Tema 7.2 Coaepxanue yueOHOro MaTepuaJia
Ipu3ma, ee [Tonsitue npusmel. Ee ocHoBanus u 6okoBble TpaHu. Boicora mpusmel. [psmas u 2
COCTaBJISIONIME, ceuenne., | HAKIOHHAS mpusma. IpaBunbHas npusma. Ee ceuenne
TIpsiMast U paBHIIbHAS KomOuHupoBaHHoOe 3aHsATHE
MIPU3MBI
Tema 7.3 Coaeprxanue yueOHOIro MaTepuaia
[Tapannenenumnen,kyo. [Tapannenenumnen, CBOMCTBA MPAMOYTOJBHOTO Mapauienenumnena, kyo. Ceuenue kyoa, 2

Ceuenue kyo0a,

apajijicjacnuicaa




napajuieNienunena Komb6unupoBanHoe 3ansrue
Copep:kaHue y4eOHOTro MaTepuaa
Tema 7.4 [Mupamuna u ee snementsl. Ceuenne nupamusl. [IpaBunbHas nupamuaa. Y cedeHHast

IInpamupa, ee
COCTaBJISIOLIUE, CEYCHHUE.
IIpaBunpHas nupaMua.
Ycedyennas nupamuaa

nupamusia

Komb6unupoBanHoe 3ansrue

Tema 7.5

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

Conep:xanue yueOHOro MaTepuaJia

IInomans OOKOBOI M MOJIHOM ITIOBCPXHOCTHU ITPU3MBI, ITHPAMUJIbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.6
Cummertpus B KyOe,
napajJiesienumnese,
npu3Me, Nupamuie

Coaep:xanue y4eOHOro MaTepuaJia

CuMMeTpHsi OTHOCUTEIBHO TOUKHU, IPSIMOH, m1ockoctu. CuMmeTpust B KyOe,
napajiesienunesie, pu3mMe, nupamue

KomOunupoBanHoe 3aHsTHE

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccun

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUe TPUKJIATHOTO
MO/1YJIfA)

CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B ObITY

HpaKTI/I‘leCKOC 3aHATUC

Tema 7.8 [IpaBuiibHbIE
MHOTOI'PaHHHUKH, UX
CBOMCTBA

Conep:xaHue y4eOHOro MaTepuaJia

ITonsatue IMPAaBUJIBHOI'O MHOT'OI'paHHUKA. CBoiicTBa IMMPaBUJIbHBIX MHOTOI'PaHHUKOB

Tema 7.9

Humnap, ero
coctapisromue. CeueHne
HUAJTUHIpPA

Conep:kanue y4eOHOTo MaTepuaa

Hunuaap u ero sneMeHTsl. CeueHne NUIuHApa (MapaijieIbHOe OCHOBAHHIO M OCH).
Pa3pepTka mmumnHapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.10

Konyc,
COCTaBJISIOLIHE.

€ro

Ceuenue koHyca

IIpo¢deccnonaibHO-OPHEHTHUPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO
MOJLYJIst)

Konyc u ero snemenTtsl. CeueHne koHyca (mapayuiebHOe OCHOBAHUIO U MTPOXOsIIee
yepe3 BEpIINHY), KOHUYecKue ceueHus. Pa3BepTka koHyca

KomOunnpoBaHHOE 3aHATHE




Tema 7.11

Conep:kanue y4eOHOIro MaTepuaa

VYceueHHbI KOHYC. VYceuennsiii konyc. Ero obpasyromias u Beicota. CeueHne yCceueHHOTo KOHyca 2
Ceqenue ycedeHHOro Komb6unupoBanHoe 3ansrue
KOHYcCa
Tema 7.12 Coaeprxanue yueOHOro MaTepuaJa
Ilap u chepa, ux ceuenus | LLIap u cpepa. Bsaumnoe pacnonoxenue chepst 1 mwiockocru. Cedenne mapa, chepsl 2
Komb6unupoBanHoe 3ansrue
Tema 7.13 Conep:xanue yueOHOro MaTepuasia
[Tonstue 06 o0beMe Tena. | [loHsaTre 06 oobemMe Terra. OO6beM Kyda U IPSIMOYTOJIBHOTO Tapasuienenuena. O0bem 4
OTHOIIEHHE 06BEMOB MpU3MBbI U WIHHAPA. OTHOILIIEHHE 00bEMOB MOI00HBIX Tel. ['eoMeTpruYecKuii CMBICHT
olnpeaenuTens 3-ro nopsyjika
MOIOOHBIX TE pea PAA
Komb6unnpoBanHoe 3anstue
Tema 7.14 Conep:xanue yueOHOro MaTepuaJia
OOBEMBI U TIIOIIATN O6bemMbl upamubl 1 KoHyca. O0bem mapa. [Tnomaam moBepxHocTel Tel 2
MOBEPXHOCTEH TeT KomOuHupoBaHHoe 3aHsTHE
Tema 7.15 KomOunauuu Coaeprxanue yueOHOro MaTepuaJa
MHOTOTPaHHUKOB U TeJ KoMOuHanmu reoMeTpuueckux Tel 4
BpAIICHHS
Tema 7.16 Conep:xaHue yueOHOro MaTepuasa
I'eomerpuueckue Hcnonp3oBaHrne KOMOMHALMKA MHOTOTPAaHHUKOB U TEJ BPAIIEHUS B IPAKTUKO- 4
KOMOMHAIIMK Ha IPAKTUKE | OPUEHTHPOBAHHBIX 33/1a4ax
Coaep:xxaHue yueOHOro MaTepuaJia
Pemenne 3agauy «O0BEMBI U TUIOMIA I TOBEPXHOCTH MHOTOIPAHHUKOB U Tell 2
Tema 7.17 BPALICHI
Pelnenne 3a1au Kontponbnas padota
MHoOrorpanHukHy u tena
BpaIIeHHS
Pasnen 8. IlepBooOpasnasi pyHKUMH, ee NPUMEHEHHE 14 OK1-0K 07
Tema 8.1 Coaeprxanue yueOHOro MaTepuaa
[TepBooOpasnas ¢pyHKIMU. | 3aa4a O BOCCTAHOBJICHUHY 3aKOHA JABMKCHUS 110 U3BECTHOM cKkopocTu. [TonsTre 2

[IpaBuia HaxXOXKIEHUS

uHTerpupoBanus. O3HaKOMJICHHE C TIOHSATHEM MHTErpasia ¥ nepBooOpa3Hoi 11t




epBOOOPa3HBIX ¢byukun y=f(x). Pemenue 3agau Ha cBs3b IEpBOOOPA3HON U €€ IPOU3BOIHOM,
BBIUUCIICHHUE MTepBOOOPa3HOH U1t naHHO# pyHkmu. Tabnmuua popmy s HaX0XKIACHUS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIYMCICHHUS IEPBOOOPA3HOI
KoMOuHMpOoBaHHOE 3aHATHE
Tema 8.2 Coaeprxanue yueOHOIro MaTepuaJa
[Tnomans 3anauu, NPUBOJAIINE K IOHATHIO OIPEEICHHOIO MHTErpasla - O BEIUMCIICHUH IOy | 2
KPUBOJIMHEHHON KPHUBOJIMHEWHOH TpAIeLMH, O IepeMeEIeHUH TOUKU. [loHsATHe onpenenéHHoro
Tpaneuun. Popmyna uHTerpaia. 'eomerpuyeckuii 1 GU3NUECKU CMBICI ONIPEEIEHHOI0 HHTErpaa.
Herotona - JleiiOHuma ®opmyna Herorona—Jleiibnuna
KomOuHupoBaHHOE 3aHsTHE
Tema 8.3 Coaeprxanue yueOHOIro MaTepuaJa
Heomnpenenenusiit [ToHsiTHE HEONPEIEIEHHOT0 HHTETpaja 2
KoMOuHMpOBaHHOE 3aHATHE
u
ONPEACICHHBIN
WHTErpajbl
Tema 8.4 Coaeprxanue yueOHOro MaTepuaJa
[Tonsarue 06 I'eomeTpHUyEeCKUil CMBICI ONIPENEICHHOIO HHTETpaJla 2
OMpe/ICICHHOM HHTEerpane | KoMOMHIUpOBAaHHOE 3aHATHE
KaK IJI0IIa 11
KPHUBOJIMHENHON
Tpamnenuu
Tema 8.5 IIpo¢eccnona/IbHO-OPHEHTHUPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOIO
OmnpeneneHHbI UHTETpAT | MOILYJIsT)
B I'eomerpuueckuii cMbIc onpeeneHHoro narerpaia. @opmysna Heiotona - JleiiOnua. 4
KHU3HU Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpajia JUIsl BBIYUCICHUS PU3NUYECKUX BETUYUH U
Ioniaaei
[IpakTnueckoe 3aHATHE
Tema 8.6 Coaep:xxaHue yueOHOro MaTepuaJia
Pemenue 3agauy. Pemenue 3amau «IlepBoobpaznas pynkmuu. [IpaBuna HaxoxaeHus nepBooOpa3Heix. Ee | 2
IlepBooOpasHas GyHKINHU, | IPUMEHEHHE)
ee IPUMEHEHHE KonTtposnbHas pabora
Pa3nean 9. Crenenn u kopuu. CreneHHas QyHKIust 14 OK1-O0K07

Tema 9.1

\ Coaep:xaHue yueOHOIro MaTepuaJia




Crenennas GyHKIHS, €€
CBOMCTBA

IlonsATHEe KOpHS nN-OM CTENEHU M3 AEUCTBUTENbHOro uucina. Oynkumu y = VX ux

cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTEIICHU

KomMOuHMpoBanHoe 3aHsATHE

Tema 9.2 Coaep:xanue yueOHOro MaTepuaJia
[TpeoOpaszoBanue [IpeoOpazoBaHue UPPATMOHATLHBIX BBIPAKCHHIMA 2
BBIPAKEHUH C KOPHAMM II-
O} CTENECHU KomOuHupoBaHHoOe 3aHsTHE
Tema 9.3 Coaep:xaHue yueOHOro MaTepuaJia
CROJiCTBA CTEEHH C [ToHsATHE cTeneHu ¢ J00bIM pallMOHAJIbHBIM IIOKa3aTeneM. CTerneHHble GyHKINU, UX 2
paLMOHATLHBIMA CBOMWCTBA U IrpauKu
[IOKa3aTesIMU
Tema 9.4 Conep:xanue yueOHOro MaTepuaJia
Pemenue PaBHOCWIIBHOCTE MPPALIMOHAIIBHBIX YPABHEHUI U HEPABEHCTB. METOIBI UX pELICHUS. 4
HppaluOHAIBHBIX Pemrenne nppaiimoOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
YPaBHEHUI U HEPABEHCTB
KomOuHupoBaHHOE 3aHsATHE
Tema 9.5 Coaep:xanue yueOHOro MaTepuasia
CreneHu 1 KOpHHU. Pemenue 3anau «Onpenenenue creneHHol GyHkiuu. Mcrnonb3oBanue ee CBONCTB MPH 2
Crenennas QyHKIusA pELICHUU YPAaBHEHUI U HEPABEHCTBY
KonTponbHas pabora
Pa3nenl0. Iloka3zarenbHas QyHKIUS 16 OK1-O0OK07
Tema 10.1 ITokazarenbHas | Conep:kaHue yueOHOro MaTepuaJa
dyHKIWA, ee cBOiCTBa CreneHb ¢  TOPOU3BOJIBHBIM  JIEHCTBUTENBHBIM  MoOKa3zareneMm.  Omnpenenenue | 4
MoKa3aTeabHOM (yHKIMH, ee CBoiicTBa M rpaduk. 3HAKOMCTBO C HpPUMEHEHHEM
nokasareiabHoW (GyHKIUH. PemeHne mnoka3areabHBIX YpaBHEHHHM (DYyHKIHOHAIBHO-
rpadM4ecKUM METOJIOM
KomOunnpoBanHoe 3aHsTHE
Tema 10.2 Conep:kanue y4eOHOTro MaTepuaa
Pemenne nmokaszareiabHBIX YpaBHEHUH METOJOM YpaBHUBAaHHUS IOKa3aTesel, mMeTroaoM | 6

Penrenne nmokasareapbHEBIX
YPAaBHEHUN U HEPABEHCTB

BBEJICHUA HOBOW IEepeMEHHOH, (YHKIMOHAIBHO-TpapUUecCKUM METOAOM. PemieHue

IMOKa3aTCJIbHBIX HEPABCHCTB




Tema 10.3

Copep:kaHnue y4eOHOTro MaTepuaa

CHCTeMBI IOKa3aTenbubex | DEUIEHHE CUCTEM IIOKa3aTEIbHbIX YPaBHECHUI 4
YpaBHEHUI KomOuHupoBaHHoOe 3aHsTHE
Tema 10.4 Coaepixanue yueOHOro MaTepuasa
Pemenue 3anad. Pemenne nokasarenpHbIX YpaBHEHUI METOOM YpaBHUBAHUS NIOKA3aTeNed U METOJOM 2
[Toka3zarenbHas GyHKIMS | BBEAECHUS HOBOM NepeMeHHOM. Pelnienne nokasaresbHbIX HEPABEHCTB

KonTponbHas padota
Paspnen 11. Jlorapudpmsl. Jlorapupmudeckas pyHkuus 22 OK1-0K07
Tema 11.1 Coaeprxanue yueOHOro MaTepuaJa
Jlorapudm uucna. Jlorapudm yucna. JlecATUYHBINA U HATYpaJIbHBIN JOrapu(MBbI, YUCIIO € 4
HecATrHEIH KomOunupoBanHoe 3aHsTHE
u
HaTypaJbHbII
Jorapu@mbl, YUCIIO €
Tema 11.2 Coaepsxanue yueOHOro MaTepuaa
CgoiicTBa J10orapupmMoB. .

prd CsoiicTBa sorapupmos. Oneparius JJorapupMupOBaHusl. 4

Onepanus

KomOuHupoBaHHoe 3aHsATHE
norapuMHUpPOBaHUS
Tema 11.3 Coaepxanue y4eOHOIro MaTepuaa
Jlorapudmuueckas Jlorapudmmueckas QyHKIUS U ee CBONCTBA 2
¢byHKLIHMs, ee CBOWCTBA KomOunupoBanHoe 3aHsTHe

Coaeprxanue yueOHOro MaTepuasa

ITonsarue norapupmuveckoro ypasHeHus. Onepanus noTeHIupoBaHus. Tpu OCHOBHBIX | 6

METO/1a PEeUICHHS JIOTapU(PMUUECKUX YpaBHEHUH: QYHKIIMOHAIbHO-TpapUUECKU, METO
Tema 11.4 Pemenne MOTEHIIUPOBAHMSI, METOJI BBEJICHUSI HOBOM MepeMeHHoM. Jlorapupmuyeckue
JorapupMHUUECKUX HEpaBEHCTBA
ypaBHEHUI 1 HepaBeHCTB | KoMOWHUpOBAaHHOE 3aHATHE

Conep:xanue yueOHOro MaTepuaJa
Tema 11.5 Cucrtemsl =

AJNTOPUTM PEIICHHs] CHCTEMBbI YpaBHEHUN. PaBHOCHIILHOCTH JIOTapuPMUIECKUX 2

JorapuMUIECKIX
YpaBHEHUU

YpaBHEHUH U HEPABEHCTB




Komb6unupoBanHoe 3ansrue

Tema 11.6
Jlorapudmsl B ipupoie u
TEXHUKE

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CodepiKaHue (conepma}me NMPUKJIATHOTO

MO/1YJIfA)

[Tpumenenue norapudma. Jlorapudpmudeckas cnupanb B npupozae. Ee marematnueckue | 2
CBOMCTBA
Tema 11.7 Conep:kanue y4eOHOIro MaTepuaa
Pewenne sanat. Peurenue 3aa4 2
Jlorapucmbi. Jlorapudmuueckas GpyHKius. Pemenne npocTeimmx torapuMUIECKUX ypaBHEHUH
Jlorapudmuyeckas Kourposnbhas pabora
byHKIUS
Pasjnen 12. MuoxkecTBa. JjieMeHThbl Teopuu rpagos 8 OK1-0K07
Tema 12.1 MHoxecTBa Coaep:xanue y4eOHOro MaTepHuaJia
ITonsitue muoxectBa. IlonMHoxkecTBO. Oniepanyiy ¢ MHOKECTBaMU 2
KombunnpoBanHoe 3ansrue
Tema 12.2 IMpodeccnoHanbHO-0PUEHTUPOBAHHOE COJlepPKaAHUeE (COAepPKaHUe IPUKJIATHOTO
Omneparuu ¢ MOIYJIs1)
MHOKECTBAaMU
Onepanuu ¢ MHOXeCTBaMH. Pelenne npukiaaHbIxX 3a1a4 2
Tema 12.3 I'padst Coaeprxanue yueOHOro MaTepuaJa
ITonsartue rpada. Cs3HbI rpad, 1epeBo, UKI rpad Ha MIOCKOCTH 2
Tema 12.4 Coaeprxanue yueOHOro MaTepuaJa
Pemenue 3anau. 0 . 2
Nepannuy ¢ MHOKecTBaMu. ONHcaHue peanbHbIX CUTYallui ¢ IOMOIIBEO MHOXKECTB.
MHnuoxecTBa, ['padsl 1 ux
NpUMeHeH e [Tpumenenue rpadoB K pelICHUIO 3a/1a4
Paszpen 13. DneMeHTbl KOMOMHATOPHKH, CTATUCTHKHU U TEOPUH BEPOSATHOCTEH 24 OK1-0K07
Tema 13.1 Coaepsxanue y4eOHOIo MaTepuaa
OCHOBHBIETIOHATHUS [lepectaHOBKH, pa3MeIlleHUs, COUETAHHUS. 4
KOMOMHATOPHKH KomOunupoBaHHoe 3aHsTHE.
Tema 13.2 Coaeprxanue yueOHOro MaTepuasa
CoObrtre. BeposiTHOCTh CoBMecCTHBICE U HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOATHOCTH CYMMBI COOBITHH. | 4

coOnITusa. CnoxeHue u
YMHOKEHUE
BEPOATHOCTEM

YcaoBHas BCPOATHOCTD. 3aBHCUMBIC U HE3aBUCUMBIEC COOBITHS. TCOPCMLI O BCPOATHOCTHU

MIPOM3BEICHUS COOBITUM.




KombunnpoBanHoe 3ansrue

Tema 13.3 BeposiTHOCTB

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

MO/LYJIs1)
B
IPO(ECCHOHATHHBIX OTHocuTeNbHAs YacTOTa COOBITHSA, CBOWCTBO ee ycroiuuBoctu. Craructuueckoe | 4
3aa4ax orpeesnieHue BepoaTHOCTH. OLeHKa BEPOITHOCTH COOBITHS
Tema 13.4 Coaeprxanue yueOHOro MaTepuaJa
JlMckpeTHas ciydaiHast Bunel cinyuaiinpix BenuuuH. OnpezeneHue AUCKPEeTHOW CiydaliHOM BelIMUYMHBL. 3akoH | 4
BEJIMYMHA, 3aKOH €€ pacnpeiesieHrs TUCKPETHON CIy4ailHOM BeIMYUHbl. Ee YncIoBble XapaKTepUCTUKU
pacnpeneneHus KomOnHupoBaHHOE 3aHATHE
Tema 13.5 Coaep:xanue y4eOHOIro MaTepuaJia
3amaun MaTematuueckod | Bapuaumonubiii  psn.  Ilomuron  wactor u  rucrorpamma.  Cratuctuueckue | 4
CTaTHCTHKN XapaKTEpUCTHKU psAJia HAOII0AaeMbIX JaHHBIX
KomOunupoBaHHoe 3aHsTHE
Tema 13.6 IIpodeccnonabHO-OPUEHTUPOBAHHOE cCoJepkaHue (coAep:KaHHe TPHUKJIATHOIO
Cocrasnenue Ta0auI U MoLyJ1s1)
yarpamMm Ha IIPaKkTUKE
[lepBuunas 00pabOTKa CTAaTUCTUUECKUX JaHHBIX. ['padudeckoe uX mMpeacTaBiIeHUeE. | 2
HaxoxxaeHue cpeHUX XapaKTepUCTHK, HAOII0JaeMbIX JaHHBIX
Tema 13.7 Coaepixanue yueOHOIro MaTepuasa
Pemenue 3anau.
Pemenne 3agau «29eMeHThl KOMOMHATOPUKU. COOBITHE, BEPOATHOCTH COOBITHS. 2
DeMeHTbI
KOMOHHATOPHKH, CrnoxeHue 1 yMHOKXEHHUE BEPOSITHOCTEN»
CTaTUCTUKU U TEOPUU
BEPOSATHOCTEMN
Pasznen 14. YpaBHeHusi M HEPAaBEHCTBA 22 OK1-0K07
Tema 14.1 Coaeprxanue yueOHOro MaTepuasa
PaBHOCHJIBHOCTH PaBHOCMIIBHOCTD ypaBHeHMH U HepaBeHCTB. OmnpeneneHusa. OCHOBHbIE TeopeMmsl | 4

YpaBHEHUI U HEPABEHCTB.

OO0mme MEeTOIbI perIeHUs

PaBHOCHIIBHBIX TIEpEX0/laX B YpaBHEHHSX M HepaBeHCTBax. OOIIHe METOIbI PElIeHHS
ypaBHEHM: TepexoJl OT paBeHCTBAa (YHKIMH K pPABEHCTBY apryMEeHTOB JUis
MOHOTOHHBIX (YHKIIMH, METOJ Pa3JI0XKEHUS HAa MHOXKHUTEIH, METOJ BBEICHHS HOBOIi
NepeMEHHOH, (PYHKIIMOHATIbHO-TpadUUYeCKUil METOT

KomOunnpoBaHnHoe 3aHATHE

Tema 14.2

Conep:kanue y4eOHOIro MaTepuaa




I'paduaeckuii meron OO0mue MeTobl pelIeHUsT HEPaBEHCTB: IMEPEX0J] OT CPAaBHEHHS 3HAUYCHWM (PYHKIUH K | 4
Pemenns ypaBHenui, CpPaBHEHHMIO 3HAUYEHHWI apryMEHTOB JUIsI MOHOTOHHBIX (YHKIHH, METOJ] WHTEPBAJIOB,
HEpPaBEHCTB ¢byHKUHOHANBHO-Tpaguueckuii Meton. I'paduueckuii mMetox pelieHus ypaBHEHUH u
HEPABEHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 14.3 Coaep:xanue yueOHOro MaTepuajia
YpaBHEHUS 1 Onpenenenne moayisi. Packpeitue Monyns no onpeaeneHuto. Ilpocreiimue ypaBuenus | 4
HEPaBCHCTBA C MOAYJIEM U HEpaBeHCTBA C MoayJieM. IIpuMeHeHne paBHOCWIBHBIX IIEPEXOJ0B B ONPEIEICHHBIX
TUIAX YPAaBHEHUH M HEPABEHCTB C MOJYyJIEM
KomOunupoBanHoe 3aHsTHE
Tema 14.4 Coaeprxanue yueOHOIro MaTepuaJa
YpaBHEHHUS U 3HakoMCTBO ¢ napameTpoM. Ilpocreiiue ypaBHEHUs] M HEPABEHCTBA C HapaMeTPOM 4
HEPaBCHCTBA C KomOuHnpoBanHoe 3aHATHE
napameTpamu
Tema 14.5 IIpogeccnonanbHO-0OpHEeHTHPOBAHHOE CO/IepKaHue (ColepKaHNe NPUKJIATHOTO
CocraBiieHHE U pPELIECHUE | MOAYJINA)
npodeccrnoHalIbHbIX Pemennie TekcTOBBIX 3a1a4 MPO(HECCHOHATIBHOTO COAEPHKAHUS 4
3a1a4 c IIOMOIIBIO
ypaBHEHUU
Tema 14.6 Coaeprxanue y4eOHOro MaTepuaa
Pemenne 3ana1. Penrenue 3amau «OOIIMe METO/IBI PEIIIEHNS ypaBHEHHI. Y PaBHEHHS 1 HEPABEHCTBA C 4
YpaBHerus u MOJIYJIEM H C ITapaMeTpaMm»
HCpaBCHCTBA KonTtposnbHast paboTa
IIpomexyTouHas aTTecTanus JIK3aMeH 6
Koncyabranus 2
Bcero 316




3. YCJIOBUMSA PEAJIM3ALMU ITPOI'PAMMBI TUCHUITJIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus nmporpaMMbl JUCHUIUIMHBL TPEOYeT HAMYHS y4eOHOro KabuneTra «MaTemaTuka»

OoOopynoBanue y4eOHOTro KabuHeTa:

- IOCaJOYHBIC MECTA 110 KOJIMYECTBY CTYACHTOB;

- paboyee MeCTO MPeroIaBaTes;

- KOMIUIEKT y4eOHO-HaTJISAHbIX TOCOOHIA.

TexHuuyeckue cpeacTBa 00y4eHms :

- KOMIIBIOTCP € JIMICH3UOHHBIM IIPOIrpaMMHbIM obecrneyeHneM ¢ BO3MOYKHOCTBIO IIOAKIOYCHUA K

WH(OPMAIMOHHO-TEIICKOMM YHHKAITHOHHOM ceTh «VITHTEepHET»; MyIbTUMEIHA ITPOSKTOD;

- MHTCpAaKTHUBHAA JOCKa,

- MapKEpHag A0CKa.

3.2. UudgopmanuonHoe odecriedeHne 00yueHust

1.

2.

OcHoBHast JiuTeparypa:
boromonoB, H.B. Anre6pa u Havanma anHanu3a: YydeOHOe TMoOcoOue M CpeIHero

npodeccuoraibHOoro oo6paszoanusi / H. B. boromonoB. — MockBa: HM3natensctBo FOpaiiT,
2023. — 240 c¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09525-8. — Tekcr:
AIIEKTPOHHBIN // OO6pa3oBarenbHas iatdopma IOpaiit [caiT]. —

URL: https://www.urait.ru/bcode/511954

boromonos, H.B. I'eomerpus : yueOHOe mocobOue s CpeAHero MpohecCHOHATBLHOIO
obOpazoBanusi/ H. B. boromonoB. — Mocksa: W3marensctBo HOpaiit, 2023. — 108 c. —
(ITpodeccuonanvuoe obpazoanue). — ISBN 978-5-534-09528-9. — TekcT : 37eKTpOHHBINA //
O6pazoBarenpHas mwiatdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/511955

JlonmoJiHUTeJIbHAA JIUTEpaTypa:

bamvakoB M. Matemaruka: yueOHuK s crya. yupexxaenuit CIIO/M.M.  bammakos. - 8-e
u3a., crep. - M.: U3naTensckuii neHTp «Akagemusi», 2023. — 256c¢.

MopakoBud, A.I'. Anrebpa n Hayaima maremarudeckoro aHanmmsa. 11 kmace: B 2 4. Y. 1. YueOuux
JUIs ydamuxcs o01eo0pa3oBaTeNbHbIX yUpexaeHui (mpoduibHbiil ypoBeHs) / A.I'. MopakoBuy,
I1.B Cemenos. - M. : Maemo3uHa, 2022. - 351 ¢. — ISBN 978-5-346-03199-4/ - TekcrT :
HETOCPEACTBEHHBIN


https://www.urait.ru/bcode/511954
https://www.urait.ru/bcode/511955

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHUA JTUCIIUIIJIMHbI

KOHTpOJ'IB N OLCHKA PE3YyJIbTaTOB OCBOCHHA AUCHUIIIIMHBI OCYIICCTBIIICTCA IIPCIIOJABATCIIEM B

mponecce IMpPOBEACHUA MPAKTHUYCCKUX 3aHATHH U J'Ia60paT0pHBIX pa60T, TECTUPOBAHHA, a TaKXE

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

06y‘leHHH OnmpeacIsA0T, YTO 06yqa}oumec>1 JOJDKHBI 3HATb, IIOHHMMATb W JACMOHCTPUPOBATHL II0

3aBCPUICHUHN U3YYCHUA JUCLHUITIIIMHBI.

Pe3yabTarsl Pe3yabTaTnl ocBOEHUS
OCBOEHUS AUCHHUILIMHBI HATIPABJIEHBI ®opMbI U METOAbI OLIEHKH
AUCHUILIHHBI Ha (hpopMHpPOBaHHUE
OK u TIK JIP

Cdopmuposannocts | OK. 01, OK. 08 JIP4, JIP | WHouBuayanbHbBIN YCTHBIM OIPOC C
TIpeICTaBICHHIT 0 18, JIP 19 IIOCTaHOBKOM MPOOJIEMHBIX BOIIPOCOB
MaTeMaTUKe KaK Tectuposanue
yacTu MHPOBOI MareMaTHu4ecKuil AMKTAHT
KYJIBTYpPBl U O MeECTe NuauBuayanbHas caMOCTOATEIbHAS
MaTeMaTUKH B paboTa mpezacTaBieHue pe3yIbTaToOB
COBPEMEHHOM MPaKTUYECKUX paboT3ammra
UBHIN3AINH, 0 TBOPYECKUX paboT
crocodax  OmHcaHus 3amuTa  MHOMBUAYAIbHBIX  IIPOEKTOB
Ha  MaTeMaTiieckoM KoHTponbHas pabota BeInoaHeHne
S3BIKE SBJICHIN DK3aMEHAIIMOHHBIX 3a1aHuM
peaJIbHOTO MUDA;
CdopmupoBaHHOCTH OK. 02, OK. 06, | JIP 13, | Pabora ¢ MareMaTH4YeCKUMH HCTOYHHKAMHU
IpeJICTaBICHUH o | OK. 08, OK. 09 JIP14, JIP | npodeccruoHalbHOIl ~ HANpaBIEHHOCTH B
MaTeMaTUYECKUX 18 pe3ynbTaTe  KOTOpoil y  oOydaromierocs
MOHATUAX  Kak O CKJIa/IIBA€TCSl CBOE€ MHEHUE U CBOS OLIEHKa
BaXHEHIIINX MaTeMaTUYeCKUX ¢dakToB. [TyGnuunbIe
MaTEeMaTUYECKUX BBICTYIUIGHHSI BO BpEMsI YpPOKOB, 3allUTa
MOJEIIAX, npakTudeckux pabot. I[lyOnuunas 3amuta
MO3BOJISIFOIINX HCCIIEIOBATEIbCKUX PadoT;
ONUCHIBaTh U U3y4aTh TectupoBanue
pasHble IIPOLECCHl U Maremarnuecknii TUKTaHT MHauBuayaneHas
ABJICHHS, IOHUMAaHHUE caMoCTosiTeNIbHAs ~ paboTa  MpeAcTaBiIeHUE
BO3MOKHOCTH PEe3yIBTATOB MPAKTHIECKUX PabOT
AKCHOMaTHUYECKOTO
MOCTPOCHUS
MaTeMaTUYECKHX
TEOPHiL;
Bnanenne wmeromamu | OK. 07 JIP 14, | Co3naHue NPOEKTOB B paMKax ypoKa, IIOUCK U
JTI0OKa3aTeNIbCTB u JIP 18, | ananmu3 ucTOYHMKOB HH(OpMaIuu, padbora C
AJITOPUTMOB PEILIECHUS; JIP19 3azlayaMu npodeccuoHaTbLHON
yMEHHE ux HAIpPaBJIEHHOCTH.
IIPUMEHSATD, TectupoBaHue
IIPOBOJIUTH Maremarnueckuii aukTaHT MHauBuayanbHas

J0Ka3aTCIbHBIC

camMoCTosiTeNIbHAs ~ paboTa  TpeAcTaBICHUE




paccyXJIeHus B XOJie
pelieHus 3a1ay;

PE3yNbTaTOB MPAKTUYECKUX PaboT

Bnanenue OK. 03, OK. 04 JIP18, JIP | I'pynnoBoe ¥ CaMOCTOSITEILHOE PEIICHUE
CTaH/IapTHBIMU 19 paloHaIbHBIX U UPpaLMOHAIIbHBIX,
IIPUEMAMH PEILICHUS IIOKAa3aTebHbIX, CTCIICHHBIX,
PaLMOHATIBHBIX U TPUTOHOMETPUUECKHUX ypaBHEHUN u
UPPaLMOHAIIBHBIX, HEPABEHCTB, UX CUCTEM;
II0OKa3aTeJIbHBIX, TecTtupoBaHnue
CTEIICHHBIX, MaremaTtnueckuii OUKTaHT MHAMBHUIYaIbHAS
TPUTOHOMETPUYECKHX caMoCTosiTeNIbHAs ~ paboTa  MpeAcTaBiIeHUE
ypaBHEHHH U pEe3yIbTAaTOB MPAKTUYECKUX PabOT
HEPABEHCTB, UX
CHUCTEM;
UCIIOJIb30BaHUE
TOTOBBIX
KOMIIBIOTEPHBIX
IIPOrpaMM, B TOM
4Hclie AJIs IOUCKa
IIyTU PELIEHUs U
WUTIOCTpaLUU
pellIeHus] ypaBHEHUI
Y HEPABEHCTB;
ChopmMupoBaHHOCTB OK. 03 JIP14, JIP | I'pynnoBoe W CcaMOCTOSITENBHOE pELICHUE
MIpEICTaBICHUI 00 | OK. 06 13, JIP 18 | 3amanuii Ha HaAXOXIEHUE TMPOU3BOJHBIX U
OCHOBHBIX TNOHATHAX, | OK. 08 nepBooOpa3HbIX  (GyHKUMH.  BrmonHeHue
uAesix U MEeTojax MPAKTUYECKUX 3aJaHUd C YCTHBIM WU
MaTEMaTHYECKOT O MMCBbMEHHBIM OTBETOM.
aHaIu3a; TectupoBanue
Marematnueckuii OUKTaHT MHAMBHUIYyaIbHAS
caMocTosiTeNIbHas ~ paboTa  MpeacTaBiIeHUE
pE3yJIbTaTOB MPAKTUYECKUX paboT
Bnagenue ocaoBHbiME | OK .4 JIP 18, | I'pynnoBoe u caMOCTOSATENBHOE pEIIECHUE
HoHATHAMH o Iu1ockux | OK.09 JIP 19 T€OMETPUUYECKUX 3a]1a4.

U TPOCTPAHCTBEHHBIX
Te€OMETPHUIECKUX
durypax, 170'¢
OCHOBHEIX CBOMCTBaX;
c(hOpMUPOBAHHOCTh
YMEHUSI pacro3HaBaTh
Ha YepTexKax,
MOJIEIISIX " B
pearbHOM MHUpe
reoMeTpUyYecKre
(Gurypsl; npuMeHeHue
W3YyYECHHBIX CBOMCTB
TEOMETPHUYECKUX
buryp u dbopmyn s
pereHus
FeOMETPUUYECKUX
3ama4 W 3amad C
MPAKTUYECKUM

TectupoBanue
Marematnueckuii nuKTaHT MHAMBHUIYyaTbHAS
camocTosiTeNlbHass ~ paboTa  MpeaCTaBICHHE
PEe3yIbTATOB MPAKTHIECKUX PabOT.




COJACPIKAHUEM,;

CdopMHUpOBaHHOCTH OK.04 JIP 13, | 'pynnoBoe # CaMOCTOSITEILHOE PEIICHUE
IIpeJICTaBICHUN o | OK.09 JIP 14, |3amau  mno  Teopuum  BepoATHOCTEM U
nporeccax U JIP 18 MaTEMATUYECKON CTATUCTUKE.

SABJICHUSIX, HWMEIOIIUX TectupoBanue

BEPOATHOCTHEIH Marematnueckuii 1ukTanT. UHAMBHYaIbHAS
Xapakrep, 0 camocTosiTelbHas paboTa npeacTaBieHUuE
CTATUCTUUYECKUX PE3YIbTATOB HNPAKTUYCCKUX pa60T
3aKOHOMEPHOCTSIX B

pealbHOM MHpE, 00

OCHOBHBIX TOHSITHSIX

3JI€EMEHTapHOU TEOPUHU

BEPOSITHOCTEM;

YMEHUN HaXOOuThb U

OLICHUBATh

BEPOSITHOCTH

HACTYIUJICHUS

COOBITHIA B

MPOCTEUIINX

MPaKTUYECKUX

CUTYaIUIX "

OCHOBHBIE

XapaKTEePUCTUKU

CIIy4alHbIX BEJINYUH;

Brnagenne naBpikamu | OK.05 JIP18, JIP | Ilouck 1 aHanmu3 MHPOPMALIMY 110 Pa3IMYHBIM
HCITOJIb30BaHUS 19, JIP 20 | paznenam matematuku B ceTd MHTepHeT u Ha
TOTOBBIX JIPYTUX 3JIEKTPOHHBIX HOCUTEISX.
KOMITBFOTEPHBIX TecTtupoBanue

IpoOrpamMm npu Marematnueckuii OUKTaHT MHAMBHUIYyaTbHAS

perieHuu 3aaa4d

camMocTosiTeNIbHast ~ paboTa  MpeAcTaBiIeHUE
PE3yNIbTaTOB MPAKTUYECKUX PaboT




