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PabGouass mporpamma yueOHOW IUCHMIUIMHBI «Mamemamuxa: aneeopa u
Hauana Mamemamuyeckoeo aHaIu3a; 2eeomempusy pa3padoTaHa Ha OCHOBE
benepanbHOro roCcyIapCTBEHHOTO 00pa30BaTEIBLHOTO CTAHIAPTa CPETHErO OOIIETO
obOpazoBanus (IIpukaz MunucrtepcTBa o00pa3oBaHWsi W Hayku Poccuiickoit
®enepanun ot 17 mas 2012 . N 413, Ilpukaz MunucrepcrBa o0pa3oBaHUs U
Hayku P® ot 29 nexabps 2014 . N 1645"0O BHeceHMM HM3MEHEHUN B NIpPHKa3
MunucrepcTBa oOpa3zoBanusi U Hayku Poccuiickoit @enepanuu ot 17 mag 2012 .
N 413 "O6 yrtBepxacHUN ¢eaepaqTbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIhbHOTO
CTaHAapTa CpeaHero (MOJIHOro) oomero oopa3oBanus'") W MPUMEPHON MPOrpPaMMBbl
y4eOHON NUCHMIUIMHBI «Mamemamuxa: aneebpa u HaA4aia Mamemamuyecko2o
ananuza, ceomempusiy  PEKOMEHIOBaHHBIX DenepalibHbIM TOCYIAPCTBEHHBIM
aBTOHOMHBIM yupexJeHneM «®PenepanbHblii HHCTUTYT Pa3BUTHUSI OOpa30BaHUS
(ITpotoxon Ne 3 ot 21 uronsa 2015 r. Peructpanuionnsiit Homep peniensuu 377 or
23 utons 2015 . ®IAY «OUPOy»)

Pabouas nmporpamma pa3paOoTaHa B COOTBETCTBHM C PEKOMEHAALMUSIMH IO
OpraHM3allMy MOJIyYE€HUs CPEIHEro oOlero o0pa3oBaHMs B MpeEAesiaXx OCBOCHMS
00pazoBaTEIbLHBIX TPOTPaMM CPEIHETO MPodheCCHOHAIBHOTO 00pa3oBaHus Ha 0asze
OCHOBHOIO o0miero oOpa3oBaHuss C y4€roM TpeOoBaHUil (penepanbHBIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M MOJIy4aeMou mpodeccuu wiu
CIEIUAIBHOCTH ~ CpeHero MpodecCHOHAIIBHOTO  00pa3oBaHUs (ITucemo
MunucrepctBa o6pa3zoBanusa U Hayku Poccuiickoit @eaepauuu ot 17 mapta 2015
r. Ne 06-259) ¢ yuérom yrouHeHuil o100peHHbIXx HaydyHO-METOAMYECKUM COBETOM
Ilentpa mnpodeccuoHanbHOTO 00pa3oBaHMs W cuUcTeM KBamudukamuin DOIAY
«D®UPO» (ITpotokomn Ne 3 ot 25 mast 2017 1)

ConeprxkaHue mporpamMmbl peajiu3yeTcsl B MPOLIECCE OCBOCHMS CTYAEHTaMU
MpOrpaMMbl  TIOATOTOBKM  KBATH(UIIMPOBAHHBIX  paboOuMX, CIyXKalmx I0
npodeccuun CIIO ¢ momydenuem cpeaHero oOIero oopasoBanus, pa3paboTaHHON
B cootBeTcTBUU ¢ TpeboBanusimu PI'OC CIIO.

Opranmzanus-pa3padoT4uK:
I'BITIOY «TK um. H./I. Ky3nenosa»

Paccmorpeno Ha 3acenannu IIIK IIpogeccuii u cnenuaabHocTel
TEXHUYECKOro npoduis

[Tpencenarens TIIK Coaomonosa 10.J1.

[Tporokon NeO1 Ot «01» centsops 2017,

Onoopeno meronnueckum cosetoM I'BIIOY «TK um. H./I. Ky3neunoBa»

[Ipencenarens Mmeroguueckoro copera bormanam A.B. ~

[Tpotokon NeO1 Ot «01» centsopst 2017r.
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1. IACIIOPT MPOI'PAMMBI YYEBHOM JUCIUILIAHBI
MaremaTuka: ajaredpa ¥ HAYaJIa MATEMATHYECKOI0 AHAJIN3A; TeOMETPUA

1.1. O6n1acTh NPpUMEHEHHUS] MPOTPAMMBbI Y4eOHOH JUCITUTITIMHBI
[Iporpamma yueOHOM TUCHUIIMHBEI SBISIETCS YaCThiO 001I€00pa30BaATEIBLHOTO

1ukIia oopaszoBarenbHoi porpamMmmbl CI1O — nporpaMMbl HOATOTOBKH KBATU(DUIIH-
poBaHHBIX pabounx, ciyxamux (ganee — [IIIKPC) mo mpodeccusam cpegHero mpo-
(hecCHOHAIBHOTO 00pa30BaHUSA:

e 23.01.03 Asmomexanux;

e [5.01.29 Koumponep cmaHouHblX U ClecapHbix pabom,

e /5.01.05 Ceapwux (pyuHot u yacmu4Ho MexXanu3UpoO8aAHHOU CEAPKU

(nannaeku));

e /5.01.25 Cmanounux (memaniooopabomka)

1.2. MecTo y4eOHOM QAMCUUILIMHBI B CTPYKTYpe IIIIKPC

VYyeOHast JUCHUIUIMHA SBISIETCS JTUCHUIUIMHOW  00111e00pa3oBaTebHOTO
y4eOHOTr0 IIMKJIa B COOTBETCTBUU C MiexXHU4eckum npoduiieM npodeccuoHaabHOTO
oOpa3oBaHUs.

VYyeOHast NUCHUILIMHA OTHOCUTCA K 0053aTeNbHOM MpeaMeTHON o01acTu
®I'OC cpennero oduiero oopa3oBaHusl.

YpoBeHb OCBOCHUS yUeOHOM TUCIUIUTMHBI B cOoTBeTCTBHM ¢ DPI'OC cpemnero
o011iero oOpa3oBaHusi PO uUIbHBLIL.

N3yuenne yuyeOHOM JUCHUIUIMHBI 3aBEpIIAeTCs MPOMEXKYTOYHON aTTecTa-
el B popme Ikzamena B pamkax ocBoeHust IIITKPC na 6a3e OCHOBHOTO 001IIero

oOpa3zoBaHus.
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1.3. [Inanupyemble pe3yabTaThbl 0CBOEHHUS Y4€OHOM TN CUNILIHHBI
[TmanupyemMble pe3yabTaThl OCBOSHUS YI€OHON TUCIIUTUINHEIL:

JINYHOCTHBIE Pe3YJIbTAThI:

- chopMUPOBAaHHOCTH MPEIACTABICHUI O MaTEMAaTUKE KaK YHUBEPCATHLHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUI U TIPOLIECCOB, UACAX U METOAaX Ma-
TEMAaTHUKH;

- MOHMMAaHKE 3HAYUMMOCTH MaTeMaTUKH JIJI1 HAYYHO-TEXHUYECKOT0 Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKON
KYJBTYpPbl YEPE3 3HAKOMCTBO C UCTOPHEN pa3BUTHUSI MAaTEMAaTUKH, SBOJIOLUEH Ma-
TEMATUYECKUX UJIEH;

- Pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPAKEHMUSI, allTOPUT-
MUYECKON KyJIbTYPhl, KPUTUYHOCTH MBILIUICHUS HA YPOBHE, HEOOXOUMOM JIJIst
Oynyien mpodecCHOHAIBHOM AESITEIbHOCTH, IS MIPOJIOJKEHUS] 00pa30oBaHus U
caMmo00pa3oBaHus;

- OBJIQJICHUE MAaTEMAaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOJUMBIMH B TI0-
BCEIHEBHOM KU3HH, JIJI1 OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYUHBIX JUCIUILINH U
JUCHUIUIMH Npo(ecCHOHaTBHOTO IUKIIA, IS TOTyYeHHs] 0Opa3oBaHus B 00JIacCTsX,
He TpeOyrouX yriy0JeHHOW MaTeMaTUYeCKON MOArOTOBKH;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CAaMOOOPa30BaHMUIO,

Ha MPOTSIKEHUU BCEH KU3HU; CO3HATEIIbHOE OTHOIIECHUE K HEMPEPHIBHOMY 00-
PA30BaHUIO KaK YCIOBUIO YCTIEITHOM MPOQeCcCHOHaIbHON U 00IIIECTBEHHOM Jiesi-
TEJIbHOCTH;

- TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITEIbHON TBOPUECKOW U OTBETCTBEHHOM
JEATEIIbHOCTH;

- TOTOBHOCTD K KOJIJIEKTUBHOU paboTe, COTPYITHUUECTBY CO CBEPCTHUKAMU B 00pa-
30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, MPOSKTHOMN U
JIPYTUX BUJIAX AESATEIbHOCTH;

- OTHOIIIEHWE K MPO(EeCCHOHATLHON NEeATeTbHOCTH KaK BO3MOXKHOCTH Y4acTHS B
pEeILIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPO-
oaeMm;

MeTanpeaMeTHbIe pe3yJbTaThl:

- YMEHHE CaMOCTOSITEIILHO ONPEACIIATh IEH ACSITEILHOCTH U COCTABIISATh IJIaHbI
NEATEIIbBHOCTH; CAMOCTOSITEILHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTH-
pOBaTh JIESITEIBHOCTh; UCIOIB30BaTh BCE BO3MOXHBIE PECYPCHI JJIsl JOCTUXKECHUS
MOCTABJICHHBIX IIEJICH U pean3aIluy TUIAHOB JISATeLHOCTH; BEIOUPATh yCTICIIIHBIE
CTpaTEruu B Pa3IMYHbIX CUTYAIUSX;

- YMEHHUE MPOTyKTUBHO O0IIATHCS U B3aUMOICHCTBOBATH B MIPOIIECCE COBMECTHOM
NeSATeTbHOCTH, YIUTHIBATH MO3HIINH IPYTUX YIYACTHUKOB JEATETHLHOCTH, (D PeK-
THUBHO pa3peniath KOH(IUKTHI,

- BJIaJICHUE HABBIKAMU [MO3HABATEJIbHOW, Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM
NesATEeIbHOCTH, HaBBIKAMH pa3pelieHus Mpo0eM; CHOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELIEHUS MPAKTUUECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB MO3HAHMS;
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- TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOATEIbHOM  MH(POPMALMOHHO-
II0O3HABATEJIBHOM JIEATEIbHOCTH, BKJIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX MH(POpMalUU, KPUTHUECKU OLEHUBATh U MHTEPIPETUPOBATH UH(DOP-
MAalMIO, TOJIyYaEMYIO U3 PA3JINYHbIX HICTOYHHUKOB;

- BJIQJICHUE SA3BIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JOTUYHO ¥ TOYHO M3JIararh
CBOIO TOUKY 3PEHHUS, UCIIOIb30BaTh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;

- BJIaJICHHE HABbIKaMU TIO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIACMbIX
JEWCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM, TPAHHII
CBOETO 3HAHWS U HE3HAHMS, HOBBIX II03HABATENIBHBIX 33144 U CPEICTB IS UX
JNOCTHKEHHS,

- LIEJICYCTPEMIIEHHOCTh B IOMCKaX U NPUHATUHU PELICHUM, COOOPa3UTENbHOCTD U
MHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIECHUHN; CHOCOOHOCTH BOC-
IIPUHUMATh KPAacoTy U TApMOHUIO MUPA;

IpeIMeTHbIe pe3yabTaThbl:

- ¢()OpMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTHKE KaK 4YacTU MUPOBOU KyJbTY-
pBl U MECT€ MaTeMaTHUKH B COBPEMEHHOW LIMBUIIM3ALMHU, CIOCOOAaX ONMMCaHUs SB-
JIEHWW PeaJbHOI0 MUPA HA MATEMATUYECKOM SI3BIKE;

- c(popMUPOBAHHOCTbH NMPEACTABICHUI O MATEMATUYECKUX MOHATUAX KaK BaKHE-
IIMX MAaTEMATHYECKUX MOJEISX, MO3BOJISIIOIINX ONUCHIBATh U U3y4aTh PA3HbBIC
IIPOLIECCHI U SIBJICHUS; TOHUMAHHUE BO3MOKHOCTH aKCUOMATUYECKOTO TTOCTPOCHHUS
MaTeMaTHYECKUX TEOPUH;

- BIQICHUE METOJAaMH JTOKA3aTEIbCTB U AJITOPUTMOB PELIEHUS, YMEHNUE UX ITPUME-
HATb, IPOBOJUTH JOKA3aTEIbHbBIC PACCYKICHUA B XO€E PELICHUS 3a/1a4;

- BIIQJICHUE CTAaHJAPTHBIMU IPUEMAaMU PELICHUs PalMOHAIBHBIX U UPPALMOHAJIb-
HBIX, ITOKa3aTEIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUU U Hepa-
BEHCTB, UX CUCTEM; MCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
quCie JUIs MTOMCKA IIyTH PELICHUs M WJUIIOCTPALMU PELICHUs YPaBHEHHMU U Hepa-
BEHCTB;

- chopMHpPOBAHHOCTH MPEACTABICHUNH 00 OCHOBHBIX OHATHUAX MAaTEMAaTUYECKOTO
aHaJIKM3a U UX CBOMCTBAX, BJIa/ICHHE YMEHUEM XapaKTEPU30BaTh MOBEACHUE PYHK-
LA, WCTIOJb30BAaHNE MOJYUYECHHBIX 3HAHUM ISl ONIMCAHUS U AaHAJIN3a PEATTbHBIX
3aBUCHUMOCTEH;

- BJIQICHUE OCHOBHBIMU MOHATHIMU O TUIOCKUX M IPOCTPAHCTBEHHBIX T'€OMETPHUYE-
CKUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHHUS PACIO3HA-
BaTh reOMETpUYECKHE PUTYPHI HA YEPTEkKAX, MOJEISIX U B PEAIbHOM MUPE; TIPU-
MEHEHHE U3YyYCHHBIX CBOMCTB T€OMETPUUYECKUX PUTYp U GOpMYJT AJIsl PELLICHUS
reOMETPUYECKUX 3a/1a4 U 3a4a4 C IPAKTUYECKUM COACPIKAHUEM;

- ¢(hopMHPOBAHHOCTH MPECTABICHUMN O MPOLIECcCaX U SBICHUSIX, UMEIOLINX BEPO-
ATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHUA HAXOIUTD U
OLIEHMBATh BEPOATHOCTH HACTYIUICHUS! COOBITUI B POCTEHIINX MPAKTUIECKUX
CUTYalMsIX 1 OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEIUYHH;

- BJIaJICHNUE HABBIKAMM HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IIpU
pelieHny 3a1a4.
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OcBoeHue copepxaHusi yueOHON AUCIHUILUIUHBI 00ecreunBaeT GopMupoBa-

HUE U Pa3BUTHE YHUBEPCAJIbHBIX YUEOHBIX JIEHCTBUN B KOHTEKCTE MPEEMCTBEHHO-

cTi (popMHUPOBAHUS OOIIUX KOMIIETEHIIUH.

Buabl yHuBepcajibHbIX Y4eOHBIX
aAelcTBUH

OO0mue KOMNETEHUNH
(B coorBercTBHM ¢ ®T'OC CIIO no cme-
HMaJbHOCTH/TIPO(eccun)

JIngaHOCTHBIE

OK 1. IToHuMarth CymHOCTh U COLUAIBHYIO
3HAYUMOCTh Oynymier mpodeccuu, MposiB-
JATh K HEN YCTOMYUBBIN UHTEPEC.

OK 3. Anamm3upoBaTh pabO4yl0 CHTya-
LU0, OCYHIECTBIATh TEKYLIUNA U UTOTOBBIN
KOHTPOJIb, OLEHKY U KOpPPEKIHUI co0-
CTBEHHOM J€ATEIbHOCTH, HECTH OTBET-
CTBEHHOCTb 32 PE3YJIbTAThl CBOEH pabOTHI.

OK 7. UcnonHATh BOMHCKYIO 00S3aHHOCTb,
B TOM YHUCJIE C IPUMEHEHHEM MOJYYEHHBIX
po¢eCCUOHANIBHBIX 3HAHUH (/111 FOHOIIIEH)

Ilo3HaBaTebHBIE

OK 4. OcyiiecTBisTh MOMCK UHPOPMALIUH,
He0OX0oaUMOoM Jy1st 9PPEKTUBHOTO BBHITIOJ-
HEHUS TPo(PEeCCHOHATILHBIX 3a/1a4.

OK 5. Hcnonb3oBaTh HHGOPMAIIIOHHO-
KOMMYHHKAIIMOHHBIC TEXHOJIOTHH B MPO-
(heCcCHOHAIBHOM JICITEIIBHOCTH.

KomMyHHMKaTHUBHBIE

OK 6. PaGorate B komanzae, 3ppeKTuBHO
o0IIaThCs C KOJUIETaMH, PYKOBOJCTBOM,
KJIUEHTaMH.

PerynsatusHsie

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO €S-
TEJNBHOCTh, UCXO/ U3 LEIN U CIOcO00B ee
JNOCTUKEHUS, ONPEIEICHHBIX PYKOBOIUTE-
JEM.

1.4. Koiu4yecTBO 4acOB HA 0CBOEHHE MPOTrPaMMbI Y4e0HOM TUCUUILIIMHBI

MakcumanbHas yueOHasi Harpy3ka oOydaronierocst 428 yacos, B TOM 4HCIIE:

- 00s13aTeNbHas ayIMuTOpHAs yueOHas Harpy3ka oOydaromierocs 285 4acos;

- camocTosITeNbHas paboTa oOyyaromierocs: 143 yaca.
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2. COAEP)KAHUE YYEBHOHN JUCIHUIIIMHBI U TEMATUYECKOE

IINTAHUPOBAHHUE

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Buj yueOHoi1 paboThl

O0BeM yacoB

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

428

Oo0s13aTeIbHAS aYAUTOPHAS y4eOHAsl HATPY3Ka (BCEro)

285

B TOM 4YHCJIC.

71a00paTOPHBIE 3aHATHS

He npedycmMompeno

MPAKTUIECKHUE 3aHITHSI 168
KOHTPOJIbHBIE paOOThI 18
WuauBuayanbHbIi poekT (eciu npedycmompeno) He npedyCMOmpeHO
CamocrosiTenbHast paboTa CTy/ieHTa (BCEro) B TOM YHCIIE: 143

pabora ¢ yuyeOHMKamMH, IUIAaKaTaMUd U JIPYroil JIUTEpaTypor B

oubimoreke U aoma, ucnosszoBanue JOP u3 cetn UHTEpHET,

HamucaHue pedeparoB MO MaTepualy HE MOJJIeKaleMy

KOHTPOJIIO COTJIaCHO TpujlaraeMoMy MepedyHio pedepaTos.

H3rotroBneHne MakeTOB T€OMETPHUUECKHUX TEI; MOJCINPOBa-

HUE TE€OMETPUIECKHUX 3a]1a4, TECOPEM.

[TpomexyTouHas aTTectauus B hopme 9K3aMeHa
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2.2. Conep:kaHue y4eOHOM TMCUMIIMHBI «MaTeMaTHKa: airefpa U HA4aJa MATEMATHYECKOI0 AHAJIHN32; T€OMETPHsI»

Coz[ep)lcafme y'{eﬁﬂoro MarTtepualia, naﬁopaTopﬂble paﬁoTbI H NIPAKTUYCCKUE 3aHATHUSA,

Hammenosanme pas- | ¢, Ui trogreninas pabora o0yuaommxcs, KypcoBasi padora (mpoekT) (eciid mpeaycMoT- O0bem yacon YPOBeHD
AeJIOB H TeM petib) O0CBOCHHUA
1. 2. 3. 4,
Beenenue 1
BBenenne Maremaruka B Hayke, TEXHHKE, SKOHOMUKE, NTHPOPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTHU-
4yecKoil aearenbHOCTU. Llenmu W 3agauu M3ydyeHHss MaTEMaTWKH IPU OCBOEHHH Tpodeccuii 1
CIIO.
Paznea 1. Pa3BuTHe NOHATHA 0 UM CIE 27
Tema 1.1. Heasie u | Conep:xanue yueOHOro MaTepHaJia 3 2
panuoHaJbHble ynuciaa| YnuciioBsle MHOKECTBAa. MHOKECTBO HATypajbHbIX Yyncel. MHOKeCTBO LenbIX yuces. MHo-
’KE€CTBO PALIMOHAIIbHBIX YHCE.
Apudmerndeckne IeHCTBHS HAJ PAlMOHATIHHBIME YHCIAMH, 3aKOHBI apU(PMETUIECKHX JICH-
CTBUM U UX IPUMEHEHHUE B BhIUUCIEHUAX. [[pOLIeHTHI M OTHOLIEHUS.
UucnoBble BbIpaKEHUS C IEPEMEHHOM (11eJble U ApoOHbIe). DOPMYIIbl COKPAIIEHHOTO YMHO-
JKEHUA.
JeiicrBurenpHbie uncina. [Ipubnuxennslie Boranciaenus. [IpubamkeHHoe 3HaueHNne BETMUNHBI
U TIOTPEIIHOCTU MPUOIMIKEHUH.
JlaboparopHbie padoThl HE MPETyCMOTPEHO
IIpakTH4eckue 3aHATHSA. 6
BrinonHenue 1eficTBUM ¢ YUCIOBBIMU IpOOSIMU, C palliOHATbHBIMU BBIPAKEHUSIMU.
IIpeoOpa3oBaHue palOHAIBHBIX BBIPAXKEHHUH.
Haxoxaenne npuOIMKeHHbIX 3HaYeHUH BEJIMYMHBI U TOTPEIIHOCTH NPUOINKEHUI.
KonTpoJsbHas padora HE IPEyCMOTPEHO
CamocrosiTeibHas padoTa 00y4aOIMXCs. 14
3anonHuTh Tabnuiy «Huciaosie MHOXKeCTBa». Co3/1aTh MIpe3eHTANHIO TI0 TeMe: «HcTtopus
pa3BUTHS YKCIIa». BEIMOTHUTD UCCIEN0BaTENbCKYIO paboTy 1o Teme: «HenpepbIBHBIE 1po-
om».
Tema 1.2. Copepxanue yueOHOro MmaTepuasa 2
Komnuiekcnple YMCIA | Onpesiesnierie KOMITIEKCHBIX YHCENT M OCHOBHBIE OIIEPALIH HAX HUMH. | eOMeTpiaeckoe )

I/1306pa)KCHI/IC KOMIIJICKCHBIX YUCCII. TpI/IFOHOMCTpI/ILICCKaH (bopMa 3allMCU KOMIIJICKCHOT'O
qucia.
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JlaGopaTopHblie padoThbI

HE MPEYCMOTPEHO

IIpakTHyeckne 3aHATHSA
Brimonnenue neicTByil ¢ KOMIUIEKCHBIMUA YHUCIIAMU.

2

KonTposabHble padoThl

HE MPEYCMOTPEHO

CamocTtosiTe1bHas padoTa 00y4aOIMMXCs

HE NPEIYCMOTPEHO

Paznean 2. KopHu, crenenu u jorapugmsl 38
Tema 2.1. Copepxxanue yueOHOIr0 MaTepuasa 4
KopHnu u crenenun [TonsiTHE KOPHS N-0il CTENEHU U3 JEHCTBUTENBHOTO uKcia. KopHU HaTypanbHOU CTENEHU U3 1,2

yuciaa U ux cBoiictBa. CBolicTBa KOpHs N-0i creneHu. CTENEHb C LEIbIM I0Ka3aTEJIEM.
CpoiicTBa cTeneHu ¢ LenbIM nokasaresneM. CTeneHb ¢ pauuoHAIbHBIM Noka3areneM. CBoii-
CTBa CTEIIEHU C pallMOHAIbHBIM IOKa3aTesneM. CTeNeH! ¢ JAeHCTBUTEIbHBIMU M1OKA3aTENSIMU.
CBoIiCcTBa CTENEHU C JAeHCTBUTEIbHBIM MIOKA3aTEIEM.
JlabopaTopHbie paboThl HE IIPELYCMOTPEHO
IIpakTHyeckune 3aHATHSA. 10
Brmonnaenue aeiicteuii ¢ kopasamu. [Ipeobpa3zoBanne anredpandecKux BhIpaKeHHH. Brimor-
HEHUE JEHUCTBUN CO CTETICHIMU.
KonTposbHasi paGora HE NPEAYCMOTPEHO
CamocrosiTeibHas padoTa 00y4aOmMXCcs. 4
CocraButh KpoccBop 1o Teme: «CTeneHn»

Tema 2.2. Conep:xxanue yueOHOro MaTepuaJia 4

Jlorapugpmsbi Jlorapugm uucna. OcHoBHOE Jorapudgmuueckoe Toxaectso. CoicTBa sorapudmos. [ecs-

TUYHBIE U HaTypajbHble Jorapudmel. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon k HOBO- 2
My OCHOBAHHIO.
JlabopaTopHbie paboThl HE IIPEAYCMOTPEHO
IIpakT4yeckune 3aHATHA. 6
[TpeoOpazoBanue norapuMUUIECKUX BBIPAKEHUH.
Kontpoabnasi padora Ne 1 o teme: «KopHu, cTeneHu u Jorapupmsiy». 2
CamocrosiTeibHas padoTa 00y4arOImMXCs. 8
BrimomHUTE MHANBUAYaTBHYIO paboTy «CBolicTBa morapudmosy. [lonroroButs pedepar mo
Teme: «My3bIKa U JJOTapu(pMbD».

Pasnean 3. IIpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE 38

Tema 3.1. Copnepxxanue yueOHOIro MaTepuasa 2

IIpsimbie B mpocTpan- | OCHOBHBIE MOHATHS cTepeoMeTprr. B3aumMHoe pacnonoxkeHue IByX MpsIMBbIX B IPOCTPaH- 2
CTBe CTBE. YT0J MEXy NPSIMBIMM B TpOCTpaHCTBE. [lepneHInKyIIpHOCTD NPSIMBIX B IPOCTPAH-

10
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CTBC.

JlabopaTopHblie padoThl.

HE IPEYCMOTPEHO

HpaKaneCRne 3aHATHSA.
Pemrenne 3a4a4 110 TEMC: ((HpHMBIe B IIPOCTPAHCTBEC)).

4

KonTposbHasi paGora

HE NPEIYCMOTPEHO

CamocrosiTesibHAasi padoTa 00y4ar0IMXcs. 8
[ToarotoButh pedepar no teme: «llapamnenbHoe IPOSKTUPOBAHNE M €T0 CBOHCTBAY.
Tema 3.2. Conep:kanue y4eOHOT0 MaTepuaJia 2

HpﬂMaﬂ H IIJIOCKOCTH

[TapayuieabHOCTB IPSIMOM U INIOCKOCTH. 1IepnenauKyIapHOCT IPsIMOM U I1ockocTu. Ilep-

NEHAUKYJISP U HAKJIOHHAsA. YTOJI MEXAY IPSIMOH U MIIOCKOCThIO0. TeopeMa o TpEX mepreHu- 2
KyJspax.
JlaboparopHblie padoThl. HE IIPETyCMOTPEHO
IIpakTHyeckune 3aHATHSA. 5
Pewmenne 3anau o reme: «lleprneHIUKyIApHOCTD NPAMBIX U INIOCKOCTEN»
Pemenue 3anau no teme: «llepnenaukynsap u HakioHHas. TeopeMa o TpEX MEPIICHIUKYIS-
pax»
KonTpoabsnas paGora HE MPEyCMOTPEHO
CamocrosiTeibHasA padoTa 00y4yaommxcst 6
Pemnts 3a1aun 1o teme: «llepneHuKysip ¥ HaKJIOHHAs
Tema 3.3. Conep:xxanue yueOHOTro MaTepuaJia 2
IL1ockocTH B Mpo- ITapaieapHOCTB TUIOCKOCTEN. JIByrpaHHbIil yroil. JIMHEHHBINM yroia AByrpaHHOro yIuia. 2
crpancree [TepneHAUKYISIPHOCTD JBYX IJIOCKOCTEH. ['eomeTprdeckue mpeodpa3zoBaHus MPOCTPAHCTBA:
NapaJuIeIbHBIA IEPEHOC, CHMMETPHSI OTHOCUTEIBHO TUIOCKOCTH.
JlabopaTopHbie padoThl. HE IIPEAYCMOTPEHO
IIpakTHyeckune 3aHATHA. 3
Pemenue 3anaq no teme: «llapamiensHocTh MII0CKOCTENY;
Pemenue 3agau no reme: «llepneHIUKyISIPHOCTh ABYX MIIOCKOCTEN).
Kontpoabsnas pabora HE MPEyCMOTPEHO
CamocrtosiTeibHast padoTa 00y4alMXCs HE IIPELYCMOTPEHO
Tema 3.4. Conep:xanue yueOHOro MaTepuaJia 2
IMapanseabHoe npo- 2

eKTHPOBaHHUeE

[TapannensHoe npoekTHpoBanue. [1nomans oproronansHoi npoekuuu. M3o6paxkenue mpo-
CTPaHCTBEHHBIX QUTYD.

JlabopaTopHbie paboThl

HE MIPEAYCMOTPEHO

IpakTuyeckue 3ansaTusa. Pemenne 3agau no teme: «llnomaas opTOroHaIBHOM MPOSKITHI

2

11
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KonTpoJsbnasi pab6ora Ne 2 o teme: «IIpsiMble U IIOCKOCTH B IPOCTPAHCTBEY. 2
CamocTtosiTeibHast padoTa 00y4YaOmMXxcst HE IIPETYCMOTPEHO
Pasznea 4. KomOunaropuka 28
Tema 4.1. Copaepxxanue yueOHOIro MaTepuasa 2
OcHOBHbIE TIOHATHSA OcHOBHBIE OHATHS] KOMOMHATOPUKH. YHCIIO IepecTaHOBOK U3 N 35IeMEHTOB 1o M. Yucio
KOMOMHATOPUKHU COYETAaHMUM U3 N 2JIEMEHTOB 110 M. YKCII0 pasMenieHui U3 N 3JIEMEHTOB 110 M. 2
JlaboparopHblie padoThl. HE IIPETyCMOTPEHO
IIpakTnyeckune 3aHATHA. 8
Pemenue 3ana4 Ha OACYET YUCIIA IEPECTAHOBOK.
Pemenne 3ama4y Ha moIcyYeT YKUCIIa COYETAHUMN.
Pemenue 3a1a4 Ha OACYET YUCIIa PA3MEILEHUN.
Pemenue 3a1a4y Ha nepeOOp BapHaHTOB.
KonTpoabnas paGora HE IIPETyCMOTPEHO
CamocrosiTesibHasi padoTa o0y4arommxcs. 8
Coznath npe3enranuto no reme: «M3 ucropun BOSHUKHOBEHHUSI KOMOMHATOPUKWY. PemuTh
KOMOMHATOPHBIE 3aJauu.
Tema 4.2. Coaep:xanue yueOHOro MaTepuaJia 2
bunom Herorona ®opmyna 6unoma HerotoHa. CBolicTBa OMHOMUHATIBHBIX KO GHLIHEHTOB. TpeyronbHuK 2
[Tackass.
JlaboparopHbie padoThl. HE TIPETYCMOTPEHO
IIpakTH4eckue 3aHATHS. 2
KonTposbHas pabora. HE IPEyCMOTPEHO
CamocrosiTeibHas padoTa 00y4aOIMXCs. 6
IToaroroButk nokian mo teme: « TpeyroapHuk [lackamsy.
Pazneua 5. KoopauHatbl 1 BeKTOpHI 30
Tema 5.1. Copnepxanue yueOHOro MmaTepuasa 2
Koopaunartel B po- | OcHOBHBIE OHATHS. [leKapTOBbI KOOPIMHATHI B TpocTpaHcTBe. Cuctema KOOpAUHAT. 2
CTpPaHCTBe ®opmysa pacCTOSIHUS MEXAY ABYMs ToukamMH. PopMmysia KOOPAUHAT CEPENUHBI OTPE3Ka.

VYpaBuenue ceprl. YpaBHEHUE IPSIMONA. Y paBHEHHE TNTIOCKOCTH.

JlabopaTopHbie paboThl

HE MIPEAYCMOTPEHO

IIpakTH4eckune 3aHATHA.
Pemenue 3anau no teme: «KoopauHaTsl B IpOCTPAHCTBE.

6

KonTposbHasi paGora

HE IPEeTyCMOTPEHO

12
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CamocrosiTesibHasi padoTa 00y4ar0IMXxcs.

HE MPEYCMOTPEHO

Tema 5.2. Copaepxxanue yyeOHOIro MaTepuasa 4
BekTopnl B BexkTopbl. Moayinb Bektopa. PaBeHCTBO BeKTOpOB. C105K€HHE BEKTOPOB. Y MHOKEHUE BEKTO-
NPOCTPAHCTBeE pa Ha yucio. Pa3oxxeHne BEKTOpa 110 HANPaBICHUSIM. YTOJI MEXKIY ABYMsI BEKTOPaMHU. 2
ITpoexnus BekTopa Ha ocb. Koopaunats! BekTopa. CKaiasipHOe Ipou3BeieHUE BEKTOpoB. Mc-
110JIb30BAHNE KOOPAMHAT U BEKTOPOB IPU PEIIEHUN MAaTEMATUYECKUX U IPUKIIAIHBIX 3a]1a4.
JlabopaTopHbie paboThl HE IIPELYCMOTPEHO
IIpakTHYeckune 3aHATHSA. 8
Pewenne 3anau o reme: «Bektopsl. JleiCTBUSA HAJl BEKTOpaMI.
Pemenue 3anau no teme: «KoopAMHATEI U BEKTOPHI MPU PEIIEHUN MaTEMATUYECKUX U ITPU-
KJIQJHBIX 33/1a4.
KonTposbnasi padora Ne 3 o teme: «KoopanHAThl U BEKTOPBIY. 2
CamocrosiTesibHasi padoTa 00y4arommxcs. 8
CocTaBuTh BOIIPOCHI 10 TeMe: «BeKTopbI».
BBINOJIHUTB TOMALTHIOK KOHTPOJIbHYIO paboTy 1o Teme: «BeKTophi».
Pa3neu 6. OCHOBBI TPHTOHOMETPHH 52
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 2
OcHoBuble mousaTusi | Paguannas mepa yrna. BpamarensHoe npuxenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC
TPUTOHOMETPHHU qucia. 2
Jlaboparopnbie padoThl HE MPETyCMOTPEHO
IIpakTH4eckue 3aHATHSA. 6
IlepeBoj paguaHHON Mepbl H3MEPEHHUS YIIIOBBIX BEJIMYHMH B IPAlyCHYIO U OOPATHO.
KonTposbsHasi padora HE IIPENYCMOTPEHO
CamocrosiTeibHAas padoTa 00y4alOmMXCcs. 6
Co3natp npesenTanuto no teme: «Pannannas mepa yrina. CUHYC, KOCUHYC, TAHT€HC U KOTaH-
TeHC YUCIIay.
Tema 6.2. Conep:xxanue yueOHOro MaTepuaJia 2 )

OcCHOBHBIEC TPUTOHO-
MeTpHYeCKHe TOoK/e-
cTBa

OcHoBHbIE TpUTOHOMETpUYECKHUE TOXAecTBA. Dopmyrsl npuBeneHus. DOpMyIIbl CI0KEHHUS.
CuHyc 1 KOCUHYC JBOMHOrO aprymenTa (¢popmyibl yaBoeHus). @opmyisl HOJTOBUHHOTO ap-
T'YMEHTA.

JlaGoparopHble padoThl

HE IPETyCMOTPEHO

IIpakTH4eckne 3aHATHA.
BrinmonHenune npeoOpa3zoBaHUi TPUTOHOMETPHUUECKHUX BBIPAXKEHUH.

8

KonTposbsHasi paGora

HE NPEAYCMOTPEHO

13
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CamocrosiTesibHAsi padoTa 00y4ar0IMXcs.

HE MPEIYyCMOTPEHO

Tema 6.3. Copepxxanue yueOHOIr0 MaTepuasa 2
IIpeodpa3oBanus [TpeoOpa3oBaHusl CyMMbI TPUTOHOMETPUYECKUX (DYHKIMIA B IPOU3BEIEHUE U IPOU3BEACHUS B
NPOCTEHIHNX TPUTO- | CyMMYy. BrIpakeHre TpUroHOMeTpu4ecKuX (QYHKIUH yepe3 TaHIeHC MMOJIOBUHHOTO apryMeH- 2
HOMETPHYECKHX BbI- | Ta.
paiKeHui JlabopaTopHbie padoThl HE IPETYCMOTPEHO
IIpakTHYeckue 3aHATHS. 2
KonTpoabHnas paGora HE IIPELyCMOTPEHO
CamocrosiTesibHasi padoTa 00y4alOIIuXCs. HE MPEyCMOTPEHO
Tema 6.4. Coaep:xanue yueOHOro MaTepuaJia 2
Tpuronomerpuueckue | O6paTHble TPUrOHOMETpUYECKHE (PYHKIIMU. APKCUHYC, apKKOCUHYC, apKTaHI€HC YHCIa.
ypaBHeHHusI M Hepa- | PemieHue npocTeiiiero TpuroHOMETpHYECKOro ypaBHeHus Sin t = a. 2
BEHCTBA Pemenue nmpocteiinx TPUroHOMETPUYECKUX ypaBHEHUM COSt=a, tgt = a.
Pemienne TpuroHOMETpUYECKUX YpaBHEHHUN. PellieHne TpuroHoMeTpu4eCKuX HEPaBeHCTB.
JlabopaTopHblie padoThl HE IIPETYCMOTPEHO
IIpakTHYeckune 3aHATHSA. 12
PemieHne TpUroHOMETpUYECKUX YPaBHEHHN. PellieHne TpuroHoMeTpu4eCKuX HEPaBeHCTB.
Kontposbnas padora Ne 4 no teme: K OCHOBBI TPUTOHOMETPHI. 2
CamocrosiTeibHas padoTa 00y4arOIIMXCs. 6
[TonroroButk coodiienue no teme: «lIpuMeHenrne TpUroHoMeTpUYECKuX (PyHKINN B AJIEK-
TPOTEXHUKE.
Paznea 7. PyHKIHH, HX CBOHCTBA U TPa)MKH 39
Tema 7.1. Conep:xxanue yueOHOro MaTepuaJia 5
®Oyuknny, ceoiicrea | ®ynkuun. Onpenenenue GpyHkuuu. O01acTh onpeaeneHust 1 MHOXKECTBO 3HAYSHUH.
ynxuuii I'paduk pynkuuu. [locrpoenue rpadpukoB GyHKIUH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.
CpoiicTBa QyHKIIMHM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOIN Y- 5

HOCTb. [IpomexxyTku Bo3pacTaHus U yObIBaHMSI, HAUOOJIbIIEEe U HAMMEHbIIEE 3HAYEHHUS, TOY-
K1 dKcTpemyMa. ['padpuueckas unrepnperanus. [Ipumepsl QyHKIMOHAIBHBIX 3aBUCUMOCTEH B
peaybHbBIX MpoIeccax U ABICHUAX. ApudmeTnueckre onepanuu HaJ GyHKIusamMu. ClioxxHas
¢bynkuus (komnosunus). [lousarue o HenpepsiBHOCTH (pyHKIMU. OOpaTHbIe pyHKIUU. O0-
JacTh onpeeNneHus u o01acTh 3HaueHu oopatHoit pynkuuu. ['paduk odpaTHON QyHKIUY.

JlaGopaTropHbie padoThbI.

HE IPEeTyCMOTPEHO

IIpakTHYecKkHe 3aHATHA.

6

14




I'BIIOY «TK um. HJI. Ky3nenosay

Brimonaenune ynpaxkHeHui o teme: «OyHKIUH, CBOMCTBA (DYHKITUI.

KonTposbHasi paGora

HE NPEAYCMOTPEHO

CamocTtosiTeibHas padoTa 00y4arOMXCs. 10
Beimonuuts rpaduyeckyro padory no teme: «Iloctpoenue rpaguxoB pyHKIHN»;
BhINOTHUTE TOMANTHIO KOHTPOJIBbHYIO padoTy «CBOMCTBA (QyHKIIMI;
Pemnts 3a1aun 1o teme: «HYuca0BbIe 1OCIEA0BATEILHOCTHY.
Tema 7.2. Copaepxxanue yueOHOro MaTepuasa 4

Crenennsle, noka3a-
TeJIbHbIE, JIorapudg-
MHU4YeCKHE U TPUTO-
HOMeTpHYecKHe
¢pynxuun. O0parHbie
TPUTOHOMETPUYeCKHe
GyHKIUM.

Onpenenenne creneHHord (GyHKIUHM, €€ cBolicTBa M rpaduk. OnpeneneHue moxkazareabHOR
¢ynkuunu, e€ cBoiicta u rpaduk. OnpenencHue JorapupmMuaecKoin GyHKIUM, e€ CBOMCTBA U

rpaduk. Tpuronomerpuueckue QyHKINU, KX CBOMCTBA U TPadUKH.

Ob6parnbie TpuroHomerpuueckue Gyakmun. [IpeodpazoBanus rpaduxos. [lapamiensHblii me-
PEHOC, CUMMETPUSI OTHOCUTEJIBHO OCEe KOOPAMHAT U CUMMETPUsl OTHOCUTENIHbHO Hayaua Ko-
OpAMHAT, CHMMETPHSI OTHOCUTEIIBHO NPAMOH Y = X, pacTsyKEHUE U CKaTHE BJI0JIb OCEl KOOp-

JIMHAT.

JlaboparopHbie padoThl.

HE NPEAYCMOTPEHO

IIpakTHyeckue 3aHATHS.
Brmmonmenne pra)KHeHHfI I10 TEME: <<CT€HGHHI)IC, IIOKa3aTCJIbHBIC, JIOFapI/I(l)MI/I‘ICCKI/IG n
TpuroHoMmerpuueckue GyHkiuu. OOpaTHbIE TPUTOHOMETPUYECKHE DYHKIIUN.

6

KonTpoabHast padora Ne 5 no reme: « DyHKIMH, X CBOWCTBA U IpaUKU».

CamocrosiTeibHas padoTa 00y4yalOmMXcs.

Beimonuuts rpaduyeckyto padory no teme: «Iloctpoenne rpagukoB gorapupMuIecKux 1
MoKa3aTelbHbIX PYHKINK». BeimomHUTE rpaduyeckyro padboty no teme: «I'papuku Tpuro-
HOMETPUYECKUX (PYHKLUI

Pa3pea 8.

MHOFOFpaHHI/IKI/I H KpYIJIbI€ TEJIA

50

Tema 8.1.
MHOrorpaHHUKHU

Conep:xanue yueOHOro MaTepuaJia

Omnpenenenne MHOrorpaHHuka. Bepimnel, pedpa, rpanu MHOrorpanHuka. Passeptka. MHo-
rorpaHHble yribl. Beimykible MHororpanHuku. Teopema Oinepa. [Ipusma. lpsamas n
HakJIoHHas nipusMa. [IpaBunbnas npusma. [lapamnenenunen. Ky6. [Tupamuna. [IpaBunshas
nupamMua. YcedeHHas nupamuaa. Terpasdap. CuMMmeTpus B napajuieienunee, B Ipu3Me u
nupamuge. Cedenus npusmel. Ceuenus nupamuasl. IIpencraBienne o npaBUiIbHBIX MHOTO-
IpaHHUKaXx (TeTpadip, Ky0, OKTa’ap, 10AEKadIp U UKOCAdIP).

JlaGopaTropHbie padoThbI.

HE MPEyCMOTPEHO

IIpakTHYecKkHe 3aHATHA.

4

KonTposbHasi paGora

HE IPEyCMOTPEHO
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CamocrosiTesibHAsi padoTa 00y4ar0IMXcs. 6
M3roToBUTH MaKkeThl M Pa3BepTKU MHOTOTpaHHUKOB. Co3/1aTh npe3eHTanuio no reme: «Ilpa-
BUJIbHbIE MHOTOI'PAHHUKH B IPUPOJEY.
Tema 8.2. Copepxxanue yueOHOIr0 MaTepuasa 4
Tena u moBepxnoctu | Hnnuuap. DnemenTs! nuiauHapa. Pazseprka mumuHapa. OceBble cedeHus LUINHApa U ceve-
BpallleHust HUS, TapajuieNbHble OcHOBaHMI0. KoHyc. DiaeMeHThl KoHyca. Y ceueHHbI Konyc. Pa3BepTka
KoHyca. OceBble CeUeHMsI KOHYyca U CeueHus, napasuienbHble ocHoBaHuio. llap u chepa, nx 2
ceuenust. KacatenbHast II0CKoCTh K cdepe.
JlabopaTopHblie padoThl. HE IIPETYCMOTPEHO
IlpakTHyeckune 3aHATHA. 4
KontposabHasi padora HE MPETyCMOTPEHO
CamocrosiTesibHasi padoTa 00y4arommxcs. 6
Co3natp npesenTanuio o teme: «KoHnvyeckne ceueHus 1 X NPUMEHEHNE B TEXHUKEY.
MozenupoBaHue reOMETpHUUECKUX 3aj1ad 1o TeMe: «Tesia 1 MOBEpXHOCTH BpaIleHHsI».
Tema 8.3. U3mepennsi | Coaep:kanue y4eOHOro MmaTepuasia 6
B reOMeTpHuH O061éM u ero usmepenue. MarerpanbHas Gpopmyna o0béma. Dopmyisl 00bEMa Ky0a, MpsiMo-
YroJILHOTO Napaienenunena, npusMel. @opmyna o0béma runmmHApa. PopMyIiel 00bEMa MH-
paMubl M KoHyca. DopMyIIbl IUIONIAAN TOBEPXHOCTEH IMIMHApPA U KoHyca. DopMyIibl 00bE- )

Ma 1apa u momanau chepsl. [logodue Ten. OTHOIIEHNE TIIOMAeH TOBEPXHOCTEN U 00HE-
MOB MOJJOOHBIX Tell.

JlaboparopHbie padoThl.

HE IPEyCMOTPEHO

TpakTu4yecKne 3aHATHS. 6
H3roroBieHre MakeToB U pa3BepPTOK MHOTOTPaHHUKOB. VI3roTOBIEHIE MAaKETOB U Pa3BEPTOK

TeJ BpaueHus. Pemenne 3agad no teme: « MHOTOTpaHHUKHU U KPYTJIbIE TEIAY.

KonTpoJsbHasi pabora Ne 6 no teme: «MHOTrOrpaHHUKHY U KPYTJIbIE TEIa. 2
CamocrosiTeibHAast paboTa 00y4aOIINXCH. 8

CocraBuTh KpoccBOpA MO TeMe: « MHOTOrpaHHUKHU U KPYyTJiible Teaa». BeImoaHuTh qomari-
HIOIO KOHTPOJIbHYIO paboTy 1o Teme: «Tena BpameHus.
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Pasznea 9. Hauajga mareMaTH4ecKoro aHajamsa 42
Tema 9.1. Copepxxanue yueOHOIr0 MaTepuasa 4
IMocaenoBareabHocTu | [locnenoBarenbuocTi. CriocoObl 3ajaHUsl U CBOMCTBA YHCIIOBBIX MocienoBareabHocTel. [1o-
HATHE O Ipezesne nociaeaoBarenbHocTU. CylllecTBOBaHUE MpPE/esia MOHOTOHHONW OrpaHUYEH-
HOM mocnenoBarenbHOCcTH. CyMMUpOBaHUeE MocienoBarensHocTeld. beckoneuno yObiBaromiast 2
reoMeTpHUUEecKasl IPOrpeccus U ee cymma.
JlaboparopHblie padoThl. HE IPETyCMOTPEHO
IIpakTHyeckue 3aHATHA. 4
Boluncienne 4ieHoB nociieJoBaTelbHOCTEN. Brlunciaenue npeienon nocie0BaTeNbHOCTEMN.
KonTposbnas padora. HE NPEAYCMOTPEHO
CamocrosiTesibHasi padoTa 00y4alouuXxcs. HE MPEyCMOTPEHO
Tema 9.2. Coaep:xanue yueOHOro MaTepuaJia 6
IIpousBoaHas [TonsiTrie 0 Mpou3BOAHON PYHKIIMU, €€ TeOMETPUUECKHI U (prU3rUecKuii CMbICT. Y paBHEHUE
KacaTenbHOH K Tpaduky ¢pyHkuuu. [Ipon3BoaHbIE CyMMBI, PAa3HOCTH, IPOU3BEICHUS, YACTHO-
ro. [IponsBoHbBIE OCHOBHBIX AJIeMEHTapHbIX PpyHKIUH. [I[pruMeHnenue npon3BoaHOM K Hccie-
JOBaHUIO (GYHKIWH U TOCTpoeHHIo rpadukos. [Ipon3BoaHbie 00paTHOMN QYHKIMH U KOMITO- 2
3unuu QyHKuuu. [IpruMeps! HCIONB30BaHMS TPOU3BOIHON Il HAXOXKACHUS HAUITYYILIETo
pelIeHys B MPUKJIaJHbIX 3aJa4yax. BTopas npon3BoaHasi, ee reoMeTpuyeckuil 1 pu3sndecKuii
cmblcsl. HaxokaeHne cKopocTH Ui poliecca, 3alaHHOro (GopMynnoil ¥ rpaukoM.
JlabopaTopHbie paboThl HE IIPEAYCMOTPEHO
IpakTHyecKue 3aHATHI. 14
Beinonnenune ynpaxxHeHU Ha BBIYMCICHUE TPOU3BOJHBIX PA3IMYHBIX (QYHKINH.
HccnenoBanue pyHKIMI ¢ TOMOIIbIO TPOU3BOAHON U MOCTPOEHUE IPaPHUKOB.
KonTpoJubHnas pabora Ne 7 no teme: «Havasia MaTeMaTHUECKOTO aHAIIN3A». 2
CamocrosiTe/ibHasi padoTa 00y4alouuxcs. 12
Bemonnuts Tect no teme: «IIpousBonnas». Mccnenoparenbckas padora no teme: «llonsrue
muddepeHnmana u ero npuioxkenus». [loaroroka yuedHoro npoekra no reme: «IIponsBos-
Has. [IpuMeHeHre npon3BOJHON K UCCIIEIOBaHMIO (PYHKIMH U TOCTPOCHHUIO TPapHKOBY.
Paznea 10. HuTerpan u ero npuMeHeHue 24
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Tema 10.1.
IlepBooGpa3nas n
HHTerpaJj

Conep:kanue y4eOHOT0 MaTepuaJia

[TepBooOpaznas. [IpaBuna HaxoxaeHus: nepBoodpaszHbix. [IpruMeHeHne onpeneneHHoro 1uH-
Terpajla s HaXOXICHUS IUIOIAAd KpUBOIMHEHHOW Tpanenuu. Popmyna HeroToHa—
Jleiitbnuua. IIpumepsl nprMeHeHNs UHTErpaia B GU3UKE U TEOMETPUH.

JlabopaTopHblie padoThl.

HE NPEIYCMOTPEHO

IIpakTnyeckue 3aHATHS.
Brimonnenue ynpaxuenuit no reme: «IlepBooOpasnas u uHTErpam.
Beinosnnenue ynpaxxnenuii no reme: «lIpumeHenus unrerpana B Gu3nuKe, reOMETpUn.

8

Kontpoabsnasi padora Ne 8 no reme: «llepBooOpasHas u uHTErpam.

CamocrosiTesibHast paboTa 00y4arOIINXCH.

BrImonHuTh HccnenoBaTenbekyto paboTy o reme: «lIpuMepsl mpuMeHeHus uaTerpana B hu-
3UKE, JICKTPOTEXHHUKEY. BBIMOTHUTE rpaduueckyro paboTy 1mo Teme: «BhraucieHue mioma-
JIel KpUBOJIMHEHNHBIX TPATICIIAIN.

Paznea 11.

9J1eMeHTBI TECOpHUH BCPOHTHOCTeﬁ U MaTeMaTH4eCKOii CTATUCTHUKH

22

Tema 11.1.
DJIeMeHTbI TeOpHHU
BEPOATHOCTEM

Coaep:xxanue yueOHOro MaTepuaJia

CoOpiTHe, BeposSTHOCTh coObITHA. Kiaccuyeckoe ompenenenne BeposiTHOCTEH. CloxkeHne u
yMHOXXeHHUe BeposTHocTell. [loHATHe 0 He3aBHUCHUMOCTH COOBITHH. JlMCKpeTHas ciydaiiHas
BEJIMYMHA, 3aKOH ee pacmpeneneHus. UucaoBble XapaKTepUCTUKU JUCKPETHOM CilydaiHOM
BennunHEL. [IoHATHE 0 3aKOHE OONBIITNX YHCEIL.

JlabopaTopHbie padoThl.

HE MPEAYCMOTPEHO

IIpakTHYeckune 3aHATHA.
Pemienue 3a1a4 Ha BBIYMCIIEHNE BEPOSITHOCTEH HACTYIUICHUs COOBITHI. Bhruncnenue uncio-
BBIX XapaKTEPUCTUK TUCKPETHON BEIUYMHBI.

4

KonTpoJsbHbIe padoThl.

HE MPEAYCMOTPEHO

CamocrosiTeibHas padoTa 00y4alOIIMXCS.

HE MPEAYCMOTPEHO

Tema 11.2.
1eMeHThI
MaTeMaTHYeCcKoi
CTATHCTHKH

Conep:xxanue yueOHOro MaTepuaJia

[IpencraBnenne naHHBIX (TaOMUIBI, AUarpammbl, rpaduku). ['eHepasbHas COBOKYITHOCTH,
BBIOOpKa, cpenHee apudmernaeckoe, Mmeauana. [loHsATHE 0 3a7adyax MaTeMaTHYeCKOW CTaTH-
CTUKU. PellieHne mpakTHIecKuX 3a/1a4 ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

2

JlaGopaTropHbie padoThbI.

HE IPETyCMOTPEHO

IIpakTH4eckne 3aHATHA.
Pemenne IMPUKIAJHBIX 3a1a4 C IPUMCHCHHUEM BEPOATHOCTHBIX METOJOB.

6

KonTposbHas padora

HE NPEAYCMOTPEHO

CamocTtosiTe1bHAs padoTa 00y4alOIIMXCs.

6
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[ToaroroButk coobienue o reme: «CpeaHue 3HaYEHNUs U UX IPUMEHEHHUE B CTATUCTUKE»
WIM CO3JaTh NPE3EHTAIMI0 10 TeMe: «Cxema bepHyiu NOBTOPHBIX UCIIBITAHUI.

Paznen 12.

YpaBHeHNs] 1 HEPABEHCTBA

37

Tema 12.1.
YpaBHeHus u cucre-

Conep:kanue y4eOHOT0 MaTepuaJia
PaBHOCHIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB, CHUCTCM. PaI_[I/IOHaJIbHLIC YpaBHCHHUA U CUCTCMBI.

Mbl YpPaBHEHUI OCHOBHBIE IPUEMBI UX peIlIeHUs (Pa3jIoKeHUEe Ha MHOXKUTENH, BBEJICHHE HOBBIX HEU3BECTHBIX, 2
MOZICTaHOBKA, Tpaduueckuil meron). MppanuoHanbHble ypaBHeHHS U cucTeMbl. OCHOBHBIC
IOpUeMbl UX pelieHus (pa3jioXkeHHe Ha MHOXKHUTENM, BBEJAECHHE HOBBIX HEM3BECTHBIX, IOJICTa-
HOBKa, rpaduyeckuii meton). [lokasarenbHble ypaBHeHHS U cUCTeMbl. OCHOBHBIE PHEMBI UX
peueHus (pas3yiokeHUe Ha MHOXMHTENH, BBEJCHUE HOBBIX HEM3BECTHBIX, IOACTAHOBKA, rpadu-
yeckuil MeTon). Tpuronomerpruyeckue ypaBHeHHsI U cucTeMbl. OCHOBHBIE IPUEMBI UX pelie-
HUS (pa3flo’KeHHe Ha MHOXKUTENH, BBE/ICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, IpadMUECKUii
METOJ).
JlaboparopHblie padoThl. HE MPEyCMOTPEHO
IIpakTH4yeckue 3aHATHS. 8
Pemienue pannoHaIbHBIX YPAaBHEHUH U CUCTEM;
Pemienne mppanvoHaNbHBIX YPABHEHUN;
Pemenne mokasarenbHBIX YPaBHEHMI;
PenieHne TpUrOHOMETPUYECKUX YPaBHEHUH.
KonTposbsHnas padora HE IIPELYCMOTPEHO
CamocrosiTeibHast padoTa o0yuyaommxcst HE MPEAYyCMOTPEHO
Coaep:xanue yueOHOro MaTepuaJia 2

Tema 12.2. Pannonansubie HepaBeHcTBAa. OCHOBHBIE MpUEMBbl UX pelieHus. MppamnuonanbHble HepaBeH-
HepasencrBa ctBa. OCHOBHBIE IpUEMBI UX pemieHus. [lokazarenbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI X 2

peIICHMA. TpI/IFOHOMeTpI/I‘-IGCKI/Ie HCPaBCHCTBA. OcHOBHEIC MPHUEMBI X PCIICHUA.

JlaGopaTopHbie padoThbI.

HE IPETyCMOTPEHO

IIpakTH4eckne 3aHATHA.
Pemenne pallMOHAJIbHBIX, IMOKA3aTCIIbHBIX HCPABCHCTB.

2

KonTposbsHas padora

HE PEAYCMOTPEHO

CamocrosiTeibHAasA padoTa 00y4yalommxcst

HE IPEyCMOTPEHO
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Tema 12.3.
Hcnoan3oBanue
CBOMCTB M rpa)uKoB
(ynxuuii npu peure-
HUM YPABHEHMI U He-
PaBeHCTB

Conep:kanue y4eOHOT0 MaTepuaJia

Merton uaTepBanoB. M300pakeHne Ha KOOPIUHATHON TUIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHUH C IBYMS IEPEMEHHBIMH U UX cucTeM. M300paskeHne Ha KOOpIMHATHON IIOCKO-
CTH MHOXKECCTBa pCIJ_IeHI/Iﬁ HCPABCHCTB C ABYMA NICPEMCHHBIMU U UX CUCTCM.

JlaGopaTopHbie padoThbI.

HE MPEYCMOTPEHO

IpakTnyeckue 3aHATHS.

Brinonnenue ynpaxseHnui 1o reme: «PelieHre ypaBHEHU 1 HEPABEHCTBY.

Pemienue cucrem ypaBHEHHI.

Vcnionp30BaHue CBOMCTB U rpadukoB (GYHKIMI IPU pEHICHUU YPaBHEHHH U HEPABEHCTB

6

Kontpoabnas padora Ne 9 no teme: «YpaBHEHUsI 1 HEPABEHCTBAY.

CamocrosiTesibHasA padoTa 00yYaroIUuXCs

CocraBuTh Tect no teme: «llokazarenbHbie U orapuMudecKue ypaBHEHHsI U HEPABEHCTBAY.
BrimonnuTe TECT N0 TeMe: «TpuroHomerpuueckue ypaBHeHus». I1oAroToBUTh K0OKIAL 11O
teme: «OCHOBHBIE MPUEMBI PELICHHS MOKA3aTeNbHBIX YPaBHEHUN.

Bcero:

428
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOU JUCILUILIUHBI

3.1. TpebGoBanusi K MUHMMAJBLHOMY MATEPHAJTBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanu3zanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIMYUsl yueOHOTO KaOuHeTa

MareMaTuka

O6opynoBanue yueOHOro KabuHeTa:

YUUTEIbCKUHN CTOJ, CTYJ
YUYEHHUYECKHUE CTOJIbI, CTYJIbS 10 KOJIUYECTBY CTYICHTOB
KJIaCCHas TOCKa

HarJIsiAHbIE TOCOOUS (KOMIUIEKThI yU€OHBIX Ta0JHI], CTEHJ0B, CXEM, IJIAKATOB)

TexHuveckue cpeacTsa 00y4eHus :

MYJBTUMEANMHOE 000pYyI0BaHHUE
MH()OPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTBA

HKPaHHO-3BYKOBBIE MOCOOUS

3.2 UudopmanuonHoe odecredeHrne 00y4eHusl (mepeveHb peKOMeHIyeMbIX y4eOHbIX
u3aanuil, UHTEepHeT-pecypcoB, 10MOJTHUTEIbHOMH JIUTEPATYPHI)

Pexomenayemasi iureparypa
Jist cTyieHToB

. Anumos IIIL.A. u dp. MartemaTtuka: anrebpa W Hayajla MaTeMaTUYECKOTO aHAIIM3A,

reomeTrpusi. AnreOpa ¥ Hauajga MaTeMaTH4YecKOro aHanm3a (0a3oBbIA U
yrayonéunsiit yposuu). 10-11 kmaccst. — M., 2014,

. Amanacan JI.C. u np. I'eometpusi. 'eomerpus (0a30BbIii ¥ yriayOaEéHHBIA YPOBHH).

10-11 knaccel. — M., 2014,

bammakoB M.M. MartemaTuka: anredpa v Hayana MaTeMaTHYECKOTO aHalIK3a, I'eo-
METpHsi: Y4eOHHK ISl CTYIEHTOB Mpo(eCcCHOHANBHBIX 00pa30BaTEeIbHBIX OpraHu3a-
11, ocBanBaromumx npodeccun u cnenuanbuoctu CI1O. — M.,2017

bammakoB M.M. MaremaTuka: anredpa v Hayana MaTeMaTHYECKOTO aHalIHW3a, I'eo-
Metpusi: COOpHUK 3a7a4 MpOoQUIbHONW HAmpaBiIEHHOCTU: ydyel. mocobue sl CTy-
JEHTOB Mpo(decCHOHATBHBIX 00pa30BATENIbHBIX OPraHu3aliii, 0CBAMBAIOIIUX IPO-
dbeccun u cnenuanbHoctr CI1O. — M.,2017

bammakoB M.M. MatemaTuka: anrebpa v Hadajga MaTeMaTHYECKOTO aHAIHM3a, T'€0-
MeTpusi: 3aJayHuK: y4e0. mocobue Ajis CTYJAESHTOB MPOQECCHOHATBHBIX 00pa3oBa-
TeNbHBIX OpTraHM3alui, ocBauBarolMX npodeccun u cnenuanbHoctn CIIO. —
M.,2017

bammvakos M.M. MatemaTuka: anrebpa v Hadajga MaTeMaTHYECKOTO aHAIHM3a, T'€0-
MeTpuUs: DIEKTPOHHBIM yued.- METOJ. KOMIUIEKC JJIsi CTYAEHTOB MPO(PECCHOHATb-
HBbIX 00pa30BaTeIbHBIX OpraHU3AlMi, OCBAaMBAIOIINX Npodeccuu U CreruanbHOCTU
CIIO. — M.,2017

bawmarxos M.U. Marematuka (06a30BbIii ypoBeHb). 10 kiace. — M., 2014.
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8. bawmarxoe M. M. Marematuka (6a30Bblii ypoBeHb). 11 kmacc. — M., 2014.

9. bawmaroe M. M. Anrebpa n Hauana aHanuza, reometpus. 10 kmacc. — M., 2013.

10.hawimarxose M. M. Matematuka (6a30BbIif ypoBeHs). 10 kinacc. COopHUK 3ama4: y4eo.
rmocobue. — M., 2008.

11.hawmaxoe M.HA. Matematuka (0a30BbIil ypoBeHs). 11 kiacc. COopHUK 3a1a4: yueo.
rmocooue. — M., 2012.

12.T'yceB B.A., I'puropseB C.I'., UBonruna C.B. MaTtemaTtuka: anrebpa u Havyajia Ma-
TEMaTHYECKOTO aHAJIN3a, TEOMETPHsI: YIeOHUK ISl CTYICHTOB MPOQPECCHOHATBHBIX
00pa30BaTEeNbHBIX OpPraHMU3AIiA, OCBAaWUBAIONIMX Mpodeccud W CHEIUATBHOCTH
CIIO. — M.,2017.

13. Konseun FO.M. u op. MatemaTuka: ajiredpa u Havyajla MaTeMaTUYECKOTO aHaJIU3a.
Anre0Opa 1 Hadajga MaTEMaTUYECKOTO aHanu3a (0a30BbId U yriayOJEHHBIN YPOBHHU).
10 xmacc / mox pen. A.b. X Kmxuenko. — M., 2014,

14.Konseun FO.M. u op. Matematuka: anreOpa U Hayajia MaTeMaTUYECKOTO aHaIU3a.
Anre0Opa ¥ Hadaja MaTEMaTUYECKOTro aHanu3a (06a30BbIA U yriayOIEHHBIN YPOBHH).
11 xnmacce / mox pea. A.b. X Kwxkuenko. — M., 2014,

s npenogaBareJiei

1. O6 o6pazoBanuu B Poccuiickoit ®enepanun: Geaep. 3akoH ot 29.12. 2012 Ne 273-
@3 (B pen. enepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-@3; ot 07.06.2013 Ne 120-
@3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-D3,
ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-d3, ot
27.05.2014 Neo 135-®3, ot 04.06.2014 Ne 148-d@3, ¢ u3M., BHECeHHbIMU Denepanb-
HbIM 3akOHOM OT 04.06.2014 Ne 145-®3, B pen. or 03.07.2016, ¢ usm. or
19.12.2016.)

2. Ilpuka3 MunuctepctBa oOpazoBanus U Hayku P® ot 31 nexabps 2015 r. N 1578
"O BHeceHMM H3MEHEHUW B (elnepanbHBIA TOCYTapCTBEHHBIN 00pa30BaTeIbHbIN
CTaHJapT CpeAHero oOiero oOpa3oBaHUs, YTBEPKIECHHBIN NpHKa3oM MuHHCTED-
cTBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas 2012 r. N413"

3. IMucemo [lemapTameHTa rocygapCTBEHHOM MOJUTUKH B cepe MOATOTOBKU Pabouux
kanpoB u JIITO MunucrepctBa oopazoanust u Hayku PD ot 17.03.2015 Ne 06-259
«PexoMeHgammu 1O OpraHM3aIliy TIOJYYCHHs CpPeIHEro oOImero oOpa3oBaHHS B
mpeaenax OCBOCHHUS 00pa3oBaTEIbHBIX MPOTPAMM CpPEIHEro Ipo(ecCHOHATBEHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOI'O 00Iero oopasoBaHusi ¢ yuéToM TpeboBaHui (he-
JEPATBHBIX TOCYAapPCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M IOIY4aeMOM Ipo-
dbeccun WK CenuagIbHOCTH CpeaHEro NpohecCHOHATLHOTO 00pa30BaHUS.

4. TlpumepHass OCHOBHasl oOpa3oBaTeIbHAs IporpaMma CpeIHEero o0Iero oopa3oBa-
HUs, 0I00pEeHHAs perieHneM (enepanbHOro y4eOHO-METOUIECKOTO 00BEIUHEHUS
no obmemy obpazoBanuto (mpoTokos oT 28 utons 2016 r. Ne 2/16-3).

5. bawmarxoe M.M. MatemaTuka: KH. JJI TpemojaBarelisi: METoN. mocoomwe. — M.,
2013.

6. bammvakos M.U., Lpranos III.M. Meroaudyeckoe mocoOue i IMOATOTOBKU K
EI'5.-M., 2014
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HNuTepHeT-pecypcesbl:
1. www. fcior. edu. ru (Madopmarmontsie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MaTepHra-

JIBI).
2. www. school-collection.ru (Enqunas xoJuiekius u¢poBbIX 00pa3oBaTeIEHBIX PeCcyp-

COB).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA INCIIUIIJINHBI

KoHTponb 1 olieHKa pe3ylbTaTOB OCBOCHHS YU€OHOM JUCIUILTUHBI OCYIIECTBIISCT-
Csl IIPEIO/IaBaTEIIEM B MPOLIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUH, JJAOOPATOPHBIX pa-

60T, TCCTUPOBAHUA, a4 TAKIKC B PC3YJIbTATC BBIITOJITHCHUA 06y‘IaIOHII/IMI/ICH HHAWBUAYAJb-

HBIX 33/IaHUN, TPOEKTOB, UCCIEAOBaHUMN.

PC3YJIBTaTaMI/I O6y‘I€HI/IH ABJICTCA OBJIAACHHC OCHOBHBIMHM BHJIaMH ACATCIBHOCTH

(Ha ypOBHE YYEOHBIX JEHUCTBUM).

Conep:xkanue 00y4yeHust

XapakTepuCTHKA OCHOBHBIX BHI0B AeAATEJIbHOCTH
CTYJICHTOB (HA YPOBHE Y4eOHBIX IeMCTBHI1)

BBenenue

O3HAKOMIICHHE C POJIbIO MATEMaTHKH B HayKe, TEXHU-
K€, DKOHOMHUKE, MHPOPMAITMOHHBIX TEXHOJOTHAX U
IPAKTUYECKOMN eI TeIbHOCTH.

O3HaKOMIICHHE C LIETSIMU U 3a/1a4aMy U3YUYEHUS Ma-
TeMaTuku npu ocBoeHuu npodeccuii CI10 u cnenu-
anpHOCTEeN CI1O

AJIT'EBPA

Pa3BuTne moHATHA O YHC-
e

Brinonnenue apudmeTndeckux 1eUCTBUIA HAJl YUCIa-
MU, COUYETasl yCTHbIE U TUCbMEHHbBIE TPUEMBI.
Haxoxenne npuoInKEeHHbIX 3HAUEHUI BEJIMYUH U
MOTPEIIHOCTEN BhIUMCIEHUM (a0COMIOTHON U OTHOCH-
TEIbHON ); CPABHEHHUE YUCIIOBBIX BBIPAXKEHUH.
Haxoxenue ommOok B mpeoOpa3oBaHMIX U BBIYKC-
JeHUSX (OTHOCHUTCS KO BCEM ITyHKTaM MPOTrPaMMbl)

Kopnu, crenenu, jiora-
pudMBI

O3HakOMJICHHE C TIOHATUEM KOPHS N-i CTENEHH,
CBOMCTBAMU PAJIMKAJIOB U MIPABUJIAMU CPABHEHUS
KOpHEM.

DopMyJIMPOBAHUE ONPEAECIICHUS KOPHS Y CBOKWCTB
KOpHEH. BelunciieHue u cpaBHEHUE KOPHEH, BBITIOJI-
HEHUE MIPUKUJIKU 3HAYEHUS KOPHSI.

[IpeobpazoBanHye YUCIOBBIX U OYKBEHHBIX BBIpaXkKe-
HUM, COJEpKAIIMX PaJIuKaibl. BeIlTOTHEHUE pacyeToB
o ¢hopmysiaM, CoaepKaIiuM paJuKabl, OCYIIECTBIISS
HEO0OXOIMMBIE TTOJCTAHOBKHU U TIPE0Opa3oBaHUs.
OnpeneneHne paBHOCUIBHOCTH BBIPAXKEHUH € pajiu-
KasaMu. Permienre nppauoOHaIbHBIX YPaBHEHUM.
O3HaKOMJICHHE C TTIOHATHEM CTEIICHH C JICHCTBUTEIb-
HBIM TOKa3aTeJIEM.

Haxoxnenue 3HaueHNni CTENEHU, UCTIOJB3YS MIPU
HEOOXOJIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.
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3anuchIBaHKE KOPHS N-il CTENEHU B BUJIE CTEIICHHU C
IpOOHBIM TIOKa3aTesieM U Ha000pOT.
DopMyIMpPOBAHUE CBOMCTB CTENECHEN. Boiunciienue
CTENEHEN C PAIIMOHAJIbHBIM MOKA3aTEJIEM, BBITIOJHE-
HUE MPUKUIKHA 3HAYCHUS CTEIICHHU, CPABHEHUE CTETIE-
HEH.

[IpeobpazoBaHKe YUCIIOBBIX U OYKBEHHBIX BBIpaXkKe-
HUM, COJEpKAIUX CTEIICHU, IPUMEHS CBOMCTBA. Pe-
HIEHHWE TTOKA3aTEJIbHBIX YPABHECHUM.

O3HaKOMJICHHE C IPUMEHEHUEM KOPHEHN U CTETICHE!
IIPY BBIYMCJICHUU CPEIHUX, ICJICHUU OTPE3KA B «30J10-
TOM CeueHUW». Perenne npukiiaiHbIxX 3aa4 Ha
CJIOKHBIE TTPOLICHTHI

[IpeobpazoBanue anred-
panyeCcKuX BBIPAKECHUN

Brinonnenue npeodpa3oBaHUil BRIpaXKEHUH, IpUMe-

HeHue (popmyJl, CBA3aHHBIX CO CBOMCTBAMU CTENEHEN
u norapudmos. OnpeneneHre 001acTH T0MYCTUMBIX
3HaYeHUH JIorapu(pMUUECKOro BhIpakeHus. Pemenue
norapu(MHUYECKUX YpaBHEHHM

OCHOBbBI TPUTTOHOMETPHUH

OCHOBHBIE TOHATUS

N3yuenune paanaHHOTO METOa U3MEPEHUS YTIIOB
BpallleHUs U UX CBSI3U C rpaaycHoil mepoil. M3006pa-
KEHUE YTJIOB BPAIICHUS HA OKPYKHOCTH, COOTHECE-
HHUE BEJIMYMHBI YTJIa C €0 pacnoyioxkenneM. Gopmy-
JMPOBAHKE ONPEACICHUN TPUTOHOMETPUUECKHIX
(GYHKIIAN TSI YTIIOB TTOBOPOTA M OCTPBIX YTJIOB MPSI-
MOYTOJIBHOTO TPEYTOJIbHHKA U O0OBICHCHHUE UX B3aW-
MOCBSI3H.

OcCHOBHbBIE TPUTOHOMET-
PUYECKHE TOXKECTBA

[IppumeHeHnEe OCHOBHBIX TPUTOHOMETPHUUECKUX TOXK-
JIECTB JIJISI BBIYMCJICHUSI 3HAYCHU TPUTOHOMETPHYE-
CKMX (DYHKIIMI 1O OJHOM M3 HUX

[IpeoOpazoBanus mpo-
CTEUIINX TPUTOHOMETPH-
YECKUX BBIPAKCHUN

N3yuenne oCHOBHBIX (pOPMYIT TPUTOHOMETPHUH: HOP-
MYJIBI CJIOKEHUS, YIBOCHHUS, TPE0oOpa30BaHUS CYMMBI
TPUTOHOMETPHUYCCKUX (DYHKIIMI B TIPOU3BEACHUC H
IPOU3BECHUS B CyMMY U PUMEHEHHUE TTPH BBIYHCIIC-
HUUW 3HAYEHUS TPUTOHOMETPHUECKOTO BBIPAXKCHUS U
ympoineHus ero. O3HaKkOMIJIGHHE CO CBOMCTBAMH CUM-
METPHUH TOUYCK HA EAUHUIHONU OKPYKHOCTH M IIPUME-
HEHUE WX JJIS BbIBOIA (DOPMYIT TPUBEICHUS

[Ipocreimme TpUroHo-
METPUYECKUE YPABHEHUS U
HEPABEHCTBA

Pemenune mo ¢gopmMynam v TPUTOHOMETPUIECKOMY
KPYry OpPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUM.
[Tpumenenne 00X METOIOB PEIICHUS YPaBHEHUIN
(mpuBeaEHUE K JIMHETHOMY, KBaIpATHOMY, METOJ]
Pa3JIOkKEHUS] HA MHOXUTEIH, 3aMEHbI IIEPEMEHHOI)
IIPU PELIEHUU TPUTOHOMETPUYECKUX YPABHEHUM.
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YMeHue ormedaTs Ha Kpyre peleHus IpOoCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YnCIIa

O3HakOMJICHHE C TTIOHATHEM OOpPATHBIX TPUTOHOMET-
prUecKuX (QyHKITHA.

W3yuenue onpeneneHuii apkcuHyca, apkKKOCUHYyca,
apKTaHTeHCa Ynciia, OPMYIUPOBAHUE UX, N300pake-
HHE HA €MUHIUYHON OKPY>KHOCTH, IPUMEHEHHE MTPH
pelIeHNH ypaBHEHHH

®YHKIMHN, X CBOMCTBA U TPAGUKU

Oynkuuu. [lonstue o He-
IPEPHIBHOCTH (PYHKIIHH

O3HakOMJICHHE C TOHATHEM MIEPEMEHHOM, IPUMEpaMU
3aBHCHUMOCTEH MEXIy MEPEeMEHHBIMH.

O3HakOMJICHHE C IOHATHEM TpaduKa, onpeesieHne
MPUHAAJIEKHOCTH TOUKU rpaduky pyHkuuu. Onpene-
JeHue 1o GopMmyIie NpocTeuine 3aBUCUMOCTH, BUJ1a
ee rpaduka. Beipaxkenue no gopmyiie oaHOM niepe-
MEHHOW 4epe3 APYyTHeE.

O3zHakomiieHHE ¢ onpenesieHneM QyHKIuu, Gopmynu-
pOBaHUE €ro.

Haxosxnenue obnactu onpenaeneHus 1 001acTu 3Ha-
yeHu QyHKIUU

CaoiictBa QpyHkuuu. I'pa-

(uueckas UHTEpIIpETALIUS.

[Tpumeps! GyHKIMOHATB-
HBIX 3aBUCUMOCTEN B pe-
aNbHBIX TPOLIECCAX U SIB-
JICHUSX

O3HakomiieHHE ¢ TpuMepamMu (yHKIUOHATbHBIX 3a-
BUCHUMOCTEH B PEATbHBIX MPOIECCaX U3 CMEKHBIX
qucuuIuinH. O3HaKOMIIEHUE C 10Ka3aTeIbHBIMU pac-
CYKJICHUSIMA HEKOTOPBIX CBOMCTB JINHEMHOMN U KBaJ-
paTu4HOM (PYHKIIMI, IPOBEACHUE HUCCIIEOBAHUS JTH-
HEWHOMU, KyCOYHO-JIMHEHHOM, IPOOHO-IMHEITHOMN 1
KBaIpaTUYHOU (PYHKIUH, TOCTPOCHHUE UX TPaPUKOB.
[TocTpoenue u urenne rpadukoB Gyukiuii. Mccnemno-
BaHue pyukiuu. CocraBieHne BUA0B (PYHKITHI O
JAaHHOMY YCJIOBHUIO, PEILIEHUE 3a7a4 Ha SKCTPEMYM.
Brinonnenne npeobpazoBanuii rpadrka GyHKIIUN

OOpartnbie GyHKIUU

N3yuenue noHsaTuss oOpaTHON PyHKIMU, ONIpEAEIICHHE
BUJIa U TIOCTpoeHHe rpaduka oOpaTHON (QyHKIINH,
HaXO0XJIEHUE €€ 00JIACTH OIPeEIeHHs U 00JacTH
3HaueHuil. [I[pumenenne cBONCTB QyHKIMI NP Uc-
CJIEIOBAHUU YPABHEHUH M PELICHUU 3a]1a4 Ha dKCTpe-
MYM.

O3HAKOMJICHHE C MOHSTUEM CIIOKHON QYyHKIHUU

CreneHHbIe, ITOKA3aTCIIb-
HbIE, IOTapU(OMHUIECKHUE U
TPUTOHOMETPUIECKHUE
¢bynkuun. O6paTHbIC TPH-
TOHOMETPUYECKHE PYHK-
002071

Boruncnenue 3HaueHnii (yHKIUIN 10 3HAYSHUIO apry-
MeHTa. OnpeneneHue MoyoKeHus: TOUKH Ha rpaduke
10 ee KoopAuHaTaM U HaoOopoT. Mcnonp3oBanue
CBOMCTB (DYHKIIHIA JIJIs1 CpaBHEHUS 3HAUCHUH CTere-
He# u norapudmos. [locTpoenue rpaduxos creneH-
HBIX U Jorapugmuueckux ¢pyHkuuil. Pemenue noka-
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3aTeJIbHBIX U JOTapU(PMHUUECKUX YpaBHEHUI U Hepa-
BEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HaKOMIIEHHE C IOHATUEM HENPEPHIBHOM NEPHOIN-
yeckoi pyHKIMHU, GOPMYyITHPOBAHHUE CBOICTB CHUHYCA
U KOCHHYCa, IOCTpOeHHE UX rpagukon. O3HaKOMIIE-
HUE C MOHATHEM rapMOHUYECKUX KOJIeOaHUl U Mpu-
MEpaMU FapMOHHUYECKUX KOJICOaHUH JIsl OITUCAHMS
IPOLIECCOB B (PU3UKE U IPYTUX 00JACTSAX 3HAHUA.
O3HaKOMIIEHHE C ITOHATUEM Pa3pbIBHOU ITEPUOIHYE-
CKOH QpyHKIMH, (POPMYJIHPOBAHHE CBOMCTB TAHTE€HCA
U KOTaHI'€HCa, TOCTPOCHUE UX IPAPHUKOB.
[IpuMeHeHre cBOMCTB (DyHKIIMIA 111 CpaBHEHUS 3HA-
YEHUH TPUTOHOMETPUYECKUX (PYHKIUN, PEILICHUS
TPUTOHOMETpHUUECKUX ypaBHeHUM. [locTpoenne rpa-
(PMKOB OOpATHBIX TPUTOHOMETPUUECKUX (PYHKIUH U
omnpenesieHue no rpadukaM Ux CBOMCTB. BhlnoaHeHre
npeoOpa3oBaHus rpauKoB

HAYAIJIA

MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBaTrenbHOCTH

O3HaKOMIIEHHE C MTOHATUEM YUCIIOBOM NOCIIE0BA-
TEJIBHOCTH, CIIOCO0aMHU €€ 3aJaHusl, BBIYUCIICHUSIMU €€
wiIeHOB. O3HaKOMJIEHUE C MIOHATHEM IIpEZEIIa Moce-
NOBaTENbHOCTH. O3HAKOMIIEHHE C BBIYMCIIEHUEM CYM-
MbI OECKOHEYHOTO YHCIIOBOTO Psiia HA IPUMEPE BbI-
YUCJIEHHS] CYMMbI O€CKOHEYHO yOBIBAIOIIEH reOMeT-
puyecKoi nporpeccuu. Penenne 3ana4 Ha npuMeEHe-
HUuEe GOpMYIIbl CyMMbI OECKOHEUHO YOBIBAIOLIEH T'e0-
METPUYECKON MPOTPECCUN

[IponsBonHas u ee npu-
MEHEHHUE

O3HaKOMJIEHHE C IOHSITUEM MMPOU3BOJIHOM.

N3yuenue u hopMyanupoBaHue €€ MEXaHUIECKOTO U
F€OMETPUYECKOTO CMBICIIA, U3YUYECHHUE AIITOPUTMA BbI-
YUCJIEHUS POU3BOJIHON HA IPUMEPE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH M YTJIOBOTO Kod(dduimeHTa
KacaTeJIbHOM.

CocrapieHue ypaBHEHHS KacaTeJIbHOUM B 00I1IeM BHUJIE.
Ycpoenue npaBuit AudpepeHmpoBanusi, TaOIUIIbI
MIPOU3BO/IHBIX DJIEMEHTAPHBIX (DYHKIUNA, TPUMEHEHUE
s audpepeHupoBanus GyHKIHUM, COCTaBICHUS
YPaBHEHUS KACATEIIbHOM.

N3ydenune TeopeM o0 CBSI3M CBOMCTB (PYHKIIUU U MPO-
U3BOJIHOM, OPMYIHPOBKA HX.

[IpoBeaeHue ¢ MOMOIIBIO TPOU3BOAHOM HUCCIIEN0BA-
HUs QYHKINH, 331aHHON (DOPMYIION.

YcraHoBIEeHUE CBSA3M CBOMCTB (DYHKITUU U TIPOU3BOI-
HOM M0 UX TpaduKaM.
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IIprmenenne Mpon3BOIHOM JUIs PELIEHUS 3a1a4 Ha
HAXO0X/ICHWE HAanOOIbIIIEro, HANMEHBIIETO 3HAYCHHUS
Y Ha HAXO0XJEHUE IKCTpEMyMa

[TepBooOpa3Hast u UHTE-
rpain

O3HaKOMJICHHE C TIOHSITHEM WHTETpaja u IepBoo0-
pa3HOM.

N3ydenune npaBuia BEIYUCICHUS ITIEPBOOOPA3HON U
TeopeMbl HptoToHa—JleliOHuIa.

Pemenue 3amau Ha CBsI3b MEPBOOOPA3HON U €€ MPOU3-
BOJTHOM, BEIYMCIICHUE TIEPBOOOPA3HON IS TaHHOM
byHKIIH.

Pemenune 3a1a4 Ha npUMEHEHNUE UHTETpaja sl BbI-
YuCIeHUs PU3NYECKUX BEJIMYMH U IUIOMIaAeH

YPABHEHWA 1 HEPABEHCTBA

YpaBHEHHS U CHCTEMBI
YpaBHEHUU
HepaBeHncTBa 1 cuCcTEMBI
HEpPABEHCTB C IBYMsI Iie-
PEMEHHBIMU

O3HaKOMIIEHHE C MPOCTEUIINMH CBEICHUSIMHU O KOP-
HSIX aJIreOpanyecKuX ypaBHEHUH, MOHATUSIMU HCCIIE-
JIOBaHUSI YPABHEHUI U CUCTEM YPaBHEHUM.

N3yueHue Teoprun paBHOCWIBHOCTH YPABHEHUH U €€
npuMmeHeHus. [loBTopeHue 3anucu penieHus cTaH-
JTApTHBIX YpaBHEHUM, TPUEMOB MPeoOpa3oBaHUs
YpaBHEHHUI 1J1 CBEAECHUA K CTAHJAPTHOMY YpaBHe-
HUI0. Pemenue paiMoHaabHbIX, UPPalMOHATBHBIX,
MOKa3aTeNbHbIX U TPUTOHOMETPUUECKUX YPABHEHUHN U
CUCTEM.

Hcnonbs3oBanre CBOMCTB U rpa@uKoOB (GYHKIMM 17151
peuienust ypaBHeHuil. [loBTopeHre OCHOBHBIX TpHe-
MOB PEILIECHUS CUCTEM.

Pemenune ypaBHeHN ¢ MPUMEHEHUEM BCEX IPUEMOB
(pa3yioKeHUsl Ha MHOYKUTEIH, BBEJICHNUS HOBBIX HEH3-
BECTHBIX, MTOJCTAHOBKH, TpaUuecKoro MeTo/a).
Pemenue cucrem ypaBHeHUM ¢ IPUMEHEHUEM pa3-
JMYHBIX CTIOCOOOB.

O3HakOMIIEHHE ¢ OOIIUMH BOTIPOCAMH PEIIECHUs Hepa-
BEHCTB M HUCIIOJIH30BaHUE CBOMCTB U IpauKoOB (HyHK-
AW [IPU PELICHUU HEPABEHCTB.

Pelienre HepaBEHCTB U CUCTEM HEPABEHCTB C MPUMeE-
HEHUEM Pa3JINYHbIX CIIOCOOOB.

[IpuMeHeHre MaTeMaTUYeCKUX METO/I0B ISl peIeHUs
coJiepKaTeNbHbIX 33]a4 U3 Pa3IMYHbIX 00sacTen
HAyKU U NpakTuku. UHTepnpeTpoBaHre pe3ysibTaToB
C YYETOM PEAIIbHBIX OTPAaHUYECHUMN

BJIEMEHTHI KOMBMHATOPUKU, TEOPUU BEPOSITHOCTEU U

CTATUCTHUKHA

OCHOBHBIE TOHATHUS
KOMOMHATOPHUKHU

N3ydenue nmpaBuiia KOMOMHATOPUKH U IPUMEHEHUE
MPU PEIIeHHH KOMOMHATOPHBIX 3aj1ad.
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Pemenne koMOMHATOPHBIX 3a/1a4 METOIOM Tiepedbopa
Y 110 MPABUITY YMHOKCHMUSL.

O3HaKOMIICHHE C TTOHSATUSIMHA KOMOWHATOPHUKH: Pa3-
MEIIEHUSMH, COUCTAHUSIMU, TIEPECTAaHOBKaMU U Gop-
MYyJIaMH JIJIsI UX BBIYMCIICHUS.

OOBbsicHeHUE U TpUMEHEeHHE (GOPMYJT SISl BEIYUCIICHUS
pa3MeIlIeHU, IEPECTAHOBOK U COUETAHUM MPHU pellie-
HHUHU 3a]1a4.

O3nakomiieHHe ¢ OMHOMOM HbIOTOHA M TpEyTroJIbHU-
koM Ilackais.

Pemenue npakTuyeckux 3aj1ad ¢ UCIOJIb30BAHUEM
TIOHATHUMN U MPABUI KOMOMHATOPUKH

DJIEMEHTBI TEOPUHU BEPO-
ATHOCTEN

N3ydenne Ki1accuuecKkoro OnpeacsieHUsl BEpOSATHOCTH,
CBOKCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHO-
CTEM.

PaccmoTpenune npuMepoB BEIYUCIEHUS BEPOSTHOCTEM.
Pemenue 3a1a4 Ha BEIYUCIICHUE BEPOSITHOCTEN COOBI-
TUH

[IpencraBiienre TaHHBIX
(TabnHIIBI, TUArPaAMMBI,

rpadrKm)

O3HaKOMIJICHHE C MpCaACTaBJICHUCM YUCIOBBIX TaHHBIX
" UX XapaKTCPpUCTUKAMMU.

Pemenue IMPAKTHYCCKUX 3a/1a4 Ha 06pa60TI<y YuCJIo0-
BBIX TAHHBIX, BBIYUCJICHHUC UX XAPAKTCPUCTUK

I'EOMETPUA

[IpsimMBIE U ITOCKOCTH
B IIPOCTPAHCTBE

DopMyIMpPOBKA U MPUBEJCHUE JOKA3ATEIbCTB MPU-
3HAKOB B3aMMHOI'0 PACTIOJIOKEHUS NPSIMBIX U TTOCKO-
creil. Pacro3HaBaHne Ha YEPTEkKAX U MOJICIISAX pa3-
JIMYHBIX CIIy4aeB B3AUMHOI'O PACIIOJI0KEHUS IIPSMBIX
Y TIOCKOCTEN, apTYMEHTUPOBAHUE CBOUX CYKICHUMU.
DOopMyJIMPOBAHUE ONPEAECTCHUN, IPU3HAKOB U
CBOWCTB MapajuieNIbHbIX U NEPIECHANKYIISIPHBIX ILIOC-
KOCTEH, ABYTPAHHBIX U JIMHENHBIX YTIJIOB.
BrinonHeHne noCcTpoeHust YrioB MEXAY NPSMbBIMHU,
MPSMOM U TIJIOCKOCTBIO, MEXKY TIJIOCKOCTSIMU IO OMH-
CaHHUIO ¥ PAaCNO3HABAHUE UX HA MOJEIISIX.
[IpumeHenue NpU3HAKOB U CBOKCTB PACIIOJIOKEHUS
MPSAMBIX U IJIOCKOCTEW MPU PEIICHUH 3a/1a4.
N3obOpakeHne Ha pUCYHKaX U KOHCTPYUPOBAHUE HA
MOJIEIAX MEPHEHINKYISIPOB Y HAKIIOHHBIX K MJIOCKO-
CTHU, IPSIMBIX, MapaJUIEIbHBIX MIJIOCKOCTEH, YTIIOB
MEXIy TIPSMOU U TNIOCKOCTHIO U 000CHOBAHUE TI0-
CTPOCHHUS.

Pemenune 3a1a4 Ha BEIYMCIIEHHE TEOMETPUUYECKUX BE-
anyuH. ONUChIBaHUE PACCTOSIHUSA OT TOYKH JO IUIOC-
KOCTH, OT IIPSIMOM 10 TNIOCKOCTH, MEXKAY IUIOCKOCTSI-
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MH, MEXKY CKPEIINBAIOIIUMUCS MPSIMBIMH, MEXTY
MPOU3BOJIBHBIMU (PUTYpaMH B IpocTpaHcTBe. Dopmy-
JMPOBAHNE U OKA3bIBAHUE OCHOBHBIX TEOPEM O pac-
CTOSIHUSIX (T€OpEM CYLIECTBOBAHUs, CBOMCTBA).
N300paxkeHne Ha yepTexRax U MOJEINSIX PaCCTOSIHUS U
000CHOBaHUE CBOMX CyXAeHUN. OnpeeneHne u Bbl-
YHUCJICHUE PACCTOSIHUM B IpocTpaHCTBe. [Ipumenenue
(GopMyJ1 U TEOPEM IJIAHUMETPUU JJIsl pELLICHUS 3a7a4.
O3HaKOMIIEHHE C ITOHATHUEM TaPAJUIEIBHOTO IIPOEKTH-
pOBaHus U ero cBoicTBaMu. POpMyIMpPOBAHUE TEO-
PEMBI O TUIOLAAX OPTOTOHAIIBHOM IIPOEKIUU MHOTO-
YTOJIbHHKA.

[IpumeHeHune Teopuu 1uisi 000OCHOBAHMS OCTPOCHUM U
BBIYUCIICHUN.

ApPryMEHTUPOBAHHUE CBOMX CYKIECHHUW O B3aUMHOM
pPacnoJIOKEHUH NPOCTPAHCTBEHHBIX (DUTYp

MHororpaHHuKH

OnucaHne 1 XapaKTepUCTHKA Pa3INYHbIX BUJIOB MHO-
TOTPAHHUKOB, IIEPEYUCIICHUE UX DJIEMEHTOB U
CBONCTB.

N306paxkeHre MHOTOIpaHHUKOB U BBIIIOJIHEHUE T10-
CTPOEHHUSI Ha N300paXKEHUSIX U MOJENISIX MHOTOTpaH-
HUKOB.

BrrunciieHrne TMHENHBIX 3JIEMEHTOB U YTJIOB B MPO-
CTPAHCTBEHHBIX KOH(DUTypaLHsIX, ApTYMEHTUPOBAHUE
CBOUX CYKJICHUM.

XapakTepucTUKa U N300pakeHHE CEUEHUs, Pa3BEPTKU
MHOT'OTPaHHHUKOB, BBIYMCJIEHUE TIOIMIAIEN TOBEPXHO-
CTEN.

[TocTpoeHue mpocTelnX ceueHud Kyoa, Npu3Mbl,
nupamuabl. [IpumeHenune GpakToB U CBEICHUH U3 TJ1a-
HUMETPHH.

O3HakoMIIEHHE C BUJIaMH CHMMETPUI B IPOCTPAH-
cTBe, (hOpPMYTUPOBAHKE ONPEACIICHUN U CBOMCTB. Xa-
PAKTEPUCTUKA CUMMETPHUH TEJl BPALLIEHNs] © MHOTO-
I'PaHHUKOB.

[IprumeHeHue CBOMCTB CUMMETPUH IIPU PELLICHUH 3a-
nay.

Hcnonbs3oBanre mpuoOpeTEHHBIX 3HAHUM JJIs1 UCClie-
JNOBAaHUS U MOJIEJIMPOBAHMS HECITIOKHBIX 33/1a4.
N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJI-
HEHHE PUCYHKOB IO YCJIOBHUSM 3a]1a4

Tena n moBEpXHOCTH Bpa-
ICHUS

O3HakOMIICHHE C BHJIaMH TEJ BpalieHusi, popmMyin-
pOBaHUE UX OINPEICIICHUN U CBOMCTB.
DopMyIMPOBAHUE TEOPEM O CEUCHUU 1Iapa ITOCKO-
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CTBIO U TJIOCKOCTH, KacaTeJIbHOH K cepe.
XapakTepucTuKa 1 N300pakeHHE TEJT BPAIICHUS, UX
Pa3BEPTKH, CEUCHUS.

Pemenune 3a1a4 Ha NOCTPOEHUE CEUEHUI, BBIYUCIIEHNE
IUIAH, PACCTOSIHUM, YIJIOB, Iuiomancu. [Iposenenne
JIOKA3aTEIbHBIX PACCYKACHHUM IIPU PEIICHUM 3a/1a4.
[IpriMmeHeHuEe CBOMCTB CUMMETPHUH MPU PEIICHUHU 3a-
Ja4 Ha Teja BpalleHus:, KOMOMHAITUIO Tell.
N3o06pakeHre OCHOBHBIX KPYTJIBIX TE€J M BHITIOJIHCHUE
PUCYHKA 10 YCIIOBHIO 3aJ1a4u

N3mepenns B reomeTpun

O3HakoOMJIEHHME C OHATHSAMMU IUIOMAAU U 00beEMa, aK-
CHMOMaMHU U CBOMCTBaMHU.

Pemenue 3amay Ha BEIUMCIICHUE TUIOMIAACH TNIOCKHUX
(Guryp ¢ npUMEHEeHHEM COOTBETCTBYIOIUX POpPMYII U
(aKkTOB U3 INIAHUMETPUHU.

N3ydenune TeopeM 0 BHIYUCIECHUHU 00BEMOB MTPOCTPAH-
CTBEHHBIX TEJI, pEIICHHUE 3a/1au Ha IPUMEHEeHHUE Gop-
MYJT BBIYUCIICHUSI 00bEMOB.

N3ydenue hopmyn 11 BBIYUCICHUS IUIOIIAACH T10-
BEPXHOCTEH MHOTOIPaHHUKOB U TEJ BPAIICHMUS.
O3HaKOMJICGHHE C METOJIOM BBIYMCIICHMS TIJIOIIAAN M0~
BEPXHOCTH C(EpHI.

Pemrenue 3a1a4 Ha BIYMCIICHUE TUIOMIAAEH TOBEPXHO-
CTH MPOCTPAHCTBEHHBIX TEJ

Koopaunatel 1 BEKTOpBI

O3HakOMJIICHHE C TIOHATUEM BeKTOpa. M3yueHue ne-
KapTOBOM CUCTEMBI KOOPJAMUHAT B MPOCTPAHCTBE, MO-
CTPOEHHUE MO 33]AHHBIM KOOPJIMHATAM TOYEK U IIOC-
KOCTEH, HAXOXKICHUE KOOPAUHAT ToueK. Haxoxnenne
ypaBHEHUIN OKPYXKHOCTH, C(pephl, IITOCKOCTH. Brrunc-
JIEHWE PACCTOSIHUM MEXKIY TOUYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYUH, ITPABUII Pa3-
JIOKEHHUS] BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIPaBUJI HAXO0XKAEHUSI KOOPAMHAT BEKTOpPA B IPOCTPaAH-
CTBE, IPABWJI ICMCTBUM C BEKTOPAMHU, 3aJaHHBIMU KO-
OpJANHATAMU.

[IpumeHenue Teopun Npu peIIeHNUH 3a]1a4 Ha IeH-
CTBUS C BEKTOPAMU.

N3yyenne ckasipHOTO MPOU3BEACHUSI BEKTOPOB, BEK-
TOPHOI'O0 YPaBHEHMS IIPSMOU U IIIIOCKOCTH. IIpumene-
HUE TEOPUU IIPU PELICHUM 3a/1a4 Ha JEHUCTBUS C BEK-
TOpaMH, KOOPAUHATHBIN METOJ, TPUMEHEHHUE BEKTO-
POB [T BBIYMCJICHHS BEJIMYKMH YTJIOB U PACCTOSHUMU.
O3HaKOMIIEHHE C 1I0Ka3aTeIbCTBAMH TEOPEM CTEPEO-
METPUU O B3aUMHOM PACIIOJIOKEHUU PSMBIX U IUIOC-
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IT'BIIOY «TK um. H. 1. Ky3nenosa»

KOCTEM C UCIIOJIb30BAHUEM BEKTOPOB
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I'BIIOY «TK um. H./I. Ky3ueuosa»

HPUJIOKEHHUE 1

K paboueil mporpaMMe y4eOHOUM AUCITUTIITUHBI

0/1.06 «MaTtemaTuka: ajaredpa 1 Ha4YaJIa MATEMATHYECKOT0 AHAJIN3Aa; T€OMETPHU»

IIJIAHUPOBAHUE YYEBHBIX 3AHSTHUHA C UCITOJIb30BAHUEM
AKTUBHbBIX U UTHTEPAKTUBHbBIX ®OPM U METOA0OB OBYYEHUSA CTYAEHTOB

Ne Kou-Bo AKTHUBHbIE 1 HHTEPAKTHBHBbIE (hop- Kox ¢popmupyembix
n/n Tema yqeﬁﬂoro JaHATHI qacoB MBI 1 ME€TOAbI oﬁyqe}mﬂ KOMHeTeHHHﬁ
1. | Pa3BuTHE MOHATHUS O YUCIIE 2 NurepaktuBHas nekuus ¢ npume- | OK 1. OK 2 OK 3. OK
HEHHEM BHUJICO- U ayAuoMaTepua- 4 0K50K6
70B. JleMOHCTpanus npe3eHTaluu
o Teme: «Mcropus pa3BUTHUS YnC-
Jay
2. | llpousBognHas. Berancnenue npon3Boanbix. [Ipu- 16 [Toaroroska yuednoro npoekrano | OK 1. OK 2 OK 3. OK
MEHEHHE MTPOU3BOAHON K HCCIIETOBAHUIO (PYHKIUI teme: «I[IpousBoanas. Ilpumene- 4 0OK50K6
Y TIOCTPOEHUIO IPaPUKOB. HUE NMPOU3BOJIHON K UCCIIEN0BA-
HUIO QYHKITUH ¥ TOCTPOCHHIO Tpa-
(bUKOBY.
3. | [IepBoobpasnas. Muaterpan. [Ipumenenne unterpa- 6 NurerpupoBannbliii ypok o teme: | OK 1. OK 2 OK 3. OK
Ja B DJIEKTPOTEXHUKE, TEOMETPUH, (PU3HKE. «IIpumenenne unterpana B anek- |4 OK 5 OK 6
TPOTEXHUKE, TEOMETPUH, (HU3UKE
4. | DneMeHThl TEOPUHU BEPOSTHOCTA U MAaTEMATUUYECKOM 12 NurepaktuBnas nekuus ¢ npume- | OK 1. OK 2 OK 3. OK

CTaTUCTHUKHN

HEHHEM BUJIEO- U ayIHOMaTepHa-
J0B. [leMoHCTpanus npe3eHTanuu
no teme: «IIpuMeHnenue Teopun
BEPOSITHOCTHU TPU PEILICHUH 3a]1a4
KOMMEPIUN»

40K50K6
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I'BIIOY «TK um. H./I. Ky3uenosa»

JUCT UBSMEHEHUM U TIONOJHEHU, BHECEHHBIX B PABOYYIO
ITPOTPAMMY

Ne N3MCHCHHA, HaTa BHCCCHUSA U3MCHCHMUS, Ne CTpaHUIbl C ©BMCHCHUCM,

BbLJIO CTAJIO

OcHoBaHue:

HOI[HI/ICB JMIa BHECIICTO U3MCHCHU A
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I'BIIOY «TK um. H.A. Ky3uernosa»

CaszonoBa Ouibra bopucosHna, npenogaBareJib

I'BIIOY «TK um. H.J. Ky3neunosa»

Pabouasi nporpamma y4yeOHOM QM CHMILIIMHBI
OY .0/ MaTemaTuka: ajiredpa u Ha4ajaa MaTeMaTHYEeCKOr0 aHAJIN3A;
reoMeTpus
00111600pa30BaTEILHOTO ITUKIIA
MPOTPaMMBbI MOJITOTOBKU KBATU(PUIIUPOBAHHBIX pab0UYUX, CIyKAIIUX MO

npodeccusim:

23.01.03 ABTOMEXaHUK;
15.01.29 KoHTposaep cTaHOYHBIX U ClIECAPHBIX PadoT;

15.01.05 Capmuk (py4HOM U YaCTUYHO MEXaHU3UPOBAHHOW CBAPKH (HAILJIABKH);

15.01.25 Cranounuk (MeTamiooopaboTka)
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