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PaGouas nporpamMma o6ieo6pa3oBaTeabHOH yueGHOM AMCLMIUIMHBL pa3paboTa-
Ha Ha ocHoBe MefepaTBHOro rocy IapCTBEHHOrO 00pa30BaTebHOr0 CTanAapTa cpen-
Hero obuiero o6pa3oBaHus, yTBEPXKACHHOIO MPUKa3OM MuHucTepcTBa 00pa3oBaHKs
u Hayku Poccuiickon ®esiepauuu OT 17 mas 2012 r.Ne 413, ®enepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTENBHOrO CTaHJAPTa CPEAHEro npodeccHoHaNbHOro 06pasosa-
uus no cnempansHocTd 09.02.07 MHpopManHOHHBIE CHCTEMBL H nNporpaMMHpOBa-
HHe, YTBEPXKIEHHOro NprKasoM MUHHMCTEPCTBA 00pa3oBaHus H HaYKH Poccuiickoit
®enepanuu ot 09 nekadps 2016 . Ne 1547.

IIporpaMMy COCTABHJIA:
Uupkosa A.A. - peno/asareib LIK MuE] xadenpsi BMud®

Ono6penoUHKIOBOH KOMUCCHEH CornacoBaHo

MareMaTHKH ¥ €CTECTBCHHBIX 3ame eJib AUPEKTOpa

JMUCLMILUIHH KaQenps no yye@Hoii pabore

Beiciieii MaTEMAaTHKU ¥ QU3HKA. i A H. bensxosa

Tpotokon #9 ot 44.05. A0AAr

IIpencenarens UMKIOBOH KOMHCCHH
—  A.A.Yupkosa
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COJIEP)KAHME

[TosicHuTENbHAA 3aMKMCKA

OO6mias XxapakTepruCTUKa y9eOHON TUCIMIUIMHBI « MaTeMaTHuKay

MecTto yueOHOM TUCITUTIITUHBI B Y4€OHOM TIJIaHe

Pesynbrathl ocBOCHUS YUEOHOW AUCITUTUTHHBI

CtpykTypa U conepxaHue yaeOHON TUCIUILTAHBI

XapakTepucTUKa OCHOBHBIX BUJIOB YU€OHOH ESITEIbHOCTH 00yYaroIIuXcsl
YcnoBus peanuzauu yaeOHOW TUCITATLTAHBI
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IHHOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma o61mieo0pa3zoBaTeabHON yaeOHON MUCIUIIIUHEL «MaTtema-
TUKa» MPEIHA3HAYCHA JJI U3YYCHUS] MAaTeMaTHKU B MPOQPECCHOHAIBHBIX 00pa3oBa-
tenbHBIX opranm3arusax CI1O, peanusytonux o0pa3zoBaTeIbHYIO TPOrPaMMy CpeHe-
ro obmiero oOpa3zoBaHMsI B Tpejesiax OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON MpO-
rpammbl CITO (OOIT CITO) Ha 6a3e 0CHOBHOTO 00111eT0 00pa30oBaHus MPHU MOATOTOB-
K€ CIEIHAIMCTOB CPETHETO 3BEHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeaHero o06-
mero oOpa3oBaHMs, NPEIBSIBISIEMBIX K CTPYKType, COACPKAHHIO U Pe3ysibTaTamM
OCBOEHUS Y4eOHOU TUCIMIUIMHBI «MareMaTruka», B COOTBETCTBUU ¢ Pekomenmanms-
MU 110 OpTaHM3AINH MOTYYSHHS CPEIHEro 00Iero o0pa3oBaHus B Mpeaesiax OCBOE-
HUST 00pa30BaTENBHBIX MPOTpaMM CPEIHETo MPO(dEeCCHOHATBFHOTO 00pa3oBaHUs Ha
0a3e 0CHOBHOTO 00ITIeT0 00pa3oBaHus C yueToM TpeOoBaHUi (pemepaabHbIX ToCyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB M MOJTy4aeMOil MpohecCHu WK CIennaib-
HOCTH cpeqHero mpodeccuoHaabHOro 0o0pa3oBaHusi (mucbMO JlemaprameHTa rocy-
JapCTBEHHOW MOJUTHUKHU B cpepe moAroToBku padounx kaapos u IO Munobphuay-
ku Poccun o1 17.03.2015 Ne 06-259).

Conepskanue nporpaMMbl «MaTemaTruka» HalpaBiIeHO Ha JOCTHIKEHUE CIIEIy-
FOIIUX LeJei:

- obecrieueHue cHOPMHUPOBAHHOCTH TMPEACTABICHUN O COIMAIBHBIX, KYJIbTYyp-
HBIX ¥ HICTOPUYECKUX (DaKTOpaxX CTAaHOBIICHUSI MATEMATHKH;

- obecrieueHne CPOPMHUPOBAHHOCTU JIOTHYECKOTO, AITOPUTMUYECKOTO U MaTe-
MaTHUYE€CKOT'O MBIIILJICHHS,

- obecrieueHue CPOPMUPOBAHHOCTH YMEHHMH MPUMEHSTH IMOJyYCHHBIC 3HAHHSI
NIPU PEIICHUH Pa3INIHbBIX 3a/1a4;

- obecrieueHue C(HOPMUPOBAHHOCTH TPEJCTABICHUNA O MaTeMaTHKe KaK YacTH
OO0IIeYeIOBEUECKOW KYJIBTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, IMO3BOJISIONIEM OITH-
CBIBAaTh U U3y4aTh PEaIbHBIC MTPOLIECCHI U SBJICHHUS.

B pabouyio mporpammy BKIIIOUEHO COJIEp’KaHWE, HAlPaBICHHOE Ha (OPMUPO-
BaHUE Y 00ydJaromuXcss KOMIIETEHINI, HEOOXOIUMBIX JJIsi KAYECTBEHHOTO OCBOCHUS
OCHOBHOM oOpa3oBarenbHON mporpamMmel CITO Ha 0aze ocHOBHOTO 001IETO 00pa30-
BaHUS C MMOJIy4€HHEM CPEIHEro 00IIero oopa3oBaHus, MPOrpaMMbl ITOATOTOBKH CIie-
nuanuctoB cpennero 3seHa (ITIICC3).

OBILIAS XAPAKTEPUCTUKA YUYEBHOMU JACIHUIIJINHBI
«MATEMATHUKA»

VYuebnas nucuumuinHa «MaTtemaTtukay siBasieTcsl pyHaaMeHTalbHON 00111eo0pa-
30BaTEJIbHON JUCITUIUIMHONW CO CJIIOKHUBIIUMCS YCTOMYHMBBIM COACP)KAaHUEM M OOIIH-
MU TPeOOBaHUSMH K TIOJITOTOBKE O0YYaFOIIHXCS.

N3yueHne MaTreMaTHKd MMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT MPOQUIIS
npodecCUOHAILHOTO 00pa30BaHusI.

[Ipu ocBoenun cneruanpHocTeld CIIO TexHmyeckoro mpoduias mnpodeccro-
HaJHbHOTO OOpa30BaHUS MHTETPUPOBAHHAS ydeOHas IuCHHIUIMHA «MareMaTtukay
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n3ydJaercs yriyOIeHHo, Kak mpoduiapHas yaeOHas JUCIUIUINHA, YYUTHIBAIOIIAs CIIe-
MUKy OCBAMBAEMBIX CIEIIUATBLHOCTEH.

DT0 BBIpaXXKaeTcsl B COAEP)KaHUM O0yUCHHUS, KOJIMYECTBE YacOB, BBIJEISIEMBIX Ha
M3y4YeHUE OTACIBHBIX TEM MPOTPAMMBI, TITyOHMHE WX OCBOCHHS 00YYaIOIUMUCS, 00H-
€M€ M XapakTepe NPAKTUYECKUX 3aHATHH, BUAAX BHEAYAUTOPHOU CaMOCTOATEIbHOU
paboOThI OOYJAFOIITHXCA.

OOmue menu W3yuyeHUs] MaTeMaTUKH TPATUIIMOHHO PEAM3YIOTCS B UYETHIpEX
HaTpaBICHUSIX:

1) obmiee mpeacTaBieHne 00 UACSIX U METO/IaX MATEMATUKH,

2) UHTEIIEKTyJIbHOE Pa3BUTHE;

3) oBiageHNe HEOOXOIMMBIMU KOHKPETHBIMH 3HAHUSIMH U YMECHUSIMH,

4) BocuTaTENbHOE BO3/ICICTBHUE.

[Tpodunuzamus 1eneir MaTeMaTHIeCKOro 00pa3oBaHUs OTpa)kaeTcss Ha BBIOOpPE
MPUOPUTETOB B OpraHU3AINK YUEOHOU JeATeIbHOCTH o0ydaromuxcs. s Texaude-
ckoro npoduis mpodecCHoHATBPHOT0 00pa30BaHUs BEIOOD IIETIeH CMEeIaeTcs B Ipar-
MaTHYEeCKOM HampaBlIeHUH, MPEeIyCMATPUBAIONIEM YCHUJICHHE W DPACIIUPECHUE TPHU-
KJIQJIHOTO XapakTepa M3y4YeHHs MaTeMaTHKH, MPEHMYIICCTBEHHONW OPHEHTAIlMU Ha
ANTOPUTMHUYECKUHN CTHIIb IO3HABATEIHHOU EATETLHOCTH.

N3ydenune maTeMaTuky Kak npoduibHO# 001eodpa3oBaTebHON YyueOHON auC-
[IUTUIMHBI, YYUTHIBAIOMICH crenn(UKy OCBAaMBAEMBIX OOYUYAIOUIUMUCS CIICIHATBHO-
creit CIIO, obecnieunBaeTcs:

- BBIOOPOM Pa3IMYHBIX MOJIX0I0B K BBEJCHUIO OCHOBHBIX TIOHSATHH;

- popMHUpOBaHUEM CHUCTEMBl y4€OHBIX 3ajaHui, oOecrneunBarOmuX >(PPeKTruB-
HOE OCYIIECTBJIICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

- o0oraieHneM CIeKTpa CTUJIeH yu4eOHOU MesTeTbHOCTH 3a CUYET COTJIACOBAHUS
C BEAYIIMMH JESTEIBHOCTHRIMU XapaKTEPUCTUKAMH BHIOPAHHON CIIEINaIbHOCTH.

[TpodunpHas cocTaBisAONIasi OTPAKAETCS B TPEOOBAHUAX K MOATOTOBKE 00yUa-
IOIUXCS B YACTH:

- 00IIIe# CMCTEMBI 3HAHWI: COIepKATEIbHBIC MPUMEPHI UCIIOJIH30BAHUS MaTeMa-
TUYECKHUX UCH M METOJ0B B IPO(ECCHOHATLHOM NESITETbHOCTH;

- yMEHUH: pa3jnuve B YpOBHE TPeOOBaHHMHA K CIOKHOCTH MPUMEHSEMBIX aJro-
PUTMOB;

- MPAaKTUYECKOTO WCITOJIb30BAHUS MPUOOPETCHHBIX 3HAHWA M YMEHUI: WH]IUBH-
IAyaJbHOTO Y4eOHOTO OMBITa B MOCTPOCHUH MaTEeMAaTHUECKUX MOJIETICH, BHIMOTHECHUN
HCCIIEI0OBATEIbCKUX MTPOCKTOB.

Takum oOpaszoMm, peanuzanus COAEPNKaHUS YISOHOU JUCITUTUTHHBI OPUEHTUPYET
Ha MPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapPaKTEPUCTUK y4eOHOUW paboThI, 3aBH-
csammx ot npoduiisa mpodecCHoHaTLHOTO 00pa30BaHMs, MOYYSHHUS! OMBITA UCIIOJIb-
30BaHUsI MaTEMATHKHU B COJIEPIKATEIBHBIX U MPOPECCHOHATBHO 3HAYMMBIX CHTYAITHSIX
M0 CpaBHEHUIO ¢ (POpMaTbHO-YPOBHEBBIMH PE3yJbTATUBHBIMU XapPaKTEPUCTHKAMU
oOydJeHwusl.

Copepxanrie y4eOHOW MUCIUIUTMHBI pa3pad0TaHO B COOTBETCTBHH C OCHOBHBI-
MU COJICPKATEIHHBIMU JTUHUSMH O0YUEHHUST MaTEMAaTHKE:

1) ancebpauueckan nunus, BKIIOYAIONIAs CUCTEMATH3AIIMIO CBEJICHUN O YHC-
Jax; W3yueHUEe HOBBIX W 0000IIEeHHE paHee M3YyYCHHBIX omnepanuil (BO3BEICHUE B
CTETeHb, U3BIICYCHUE KOPHSI, Jorapu(MUpPOBaHHUE, CHHYC, KOCHHYC, TAHT€HC, KOTaH-
reHc u oopaTHbIe (GYHKIIMU K HUM); U3yYEeHHE HOBBIX BHIOB YHCIIOBBIX BBIPAXKCHHUN U
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(dbopMyn; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBHIKOB M BBIYMCIUTEIHLHON KYJIBTY-
pBI, pacUIMPEHNE U COBEPILICHCTBOBAHKE ajNredpandeckoro anmapara, chopMupoBaH-
HOTO B OCHOBHOM IIIKOJIE, U €ro MPUMEHEHHE K PELICHHUI0 MAaTeMaTUYeCKUX U IMpH-
KJIaJIHBIX 3a/1a4;

2) meopemuKko-yHKyuonanbhaa AuHUA, BKIIOYAIONIAS CHCTEMATH3AIMI0 U
pacimmpeHue CBeACHUH O (YHKIHUAX, COBEPIICHCTBOBAHUE Tpa(UUYECKHX YMEHHIA,
3HAaKOMCTBO C OCHOBHBIMH HJESIMU U METOJaMU MaTeMaTHYeCKOro aHaiu3a B 00be-
Me, TIO3BOJISIONIEM HCCIIE0BATh 3JEMEHTapHbIe (DYHKIMU W PEIlaTh MPOCTEUIIHe
reoMeTpuueckue, pusnueckue u Apyrue NpuKiIagHbe 3a1a4H;

3) AunuA ypagHeHuil u HepageHcme, OCHOBAHHASI HA MMOCTPOSHUHM M HCCIIEN0-
BaHUM MaTEMAaTHYECKHX MOJIEIICH, MepeceKaroIasics ¢ anredpandeckoi U TeOPEeTUKO-
(GYHKIMOHANBFHON JMHUSMHM U BKIJIIOYAIOIIAs Pa3BUTHE M COBEPIIEHCTBOBAHUE TEX-
HUKHU anreOpandecKux MpeoOpa3oBaHmid Ui pEIICHUs] ypaBHEHHIA, HEPABEHCTB U CH-
creM; pOpMHUPOBAaHUE CIIOCOOHOCTU CTPOUTH U UCCIIEAOBATH MPOCTEHIIINE MaTeMaTH-
YEeCKHE MOJICNI NIPU PEIICHUH MPUKJIAIHBIX 3a/1a4, 33]1a49 U3 CMEKHBIX M CIEIHAIb-
HBIX TUCIHILIVH;

4) 2eomempuueckasn aunusA, BKIIOYAIONMAs HATJSIHBIE MIPEICTABICHUS O MPO-
CTPAHCTBEHHBIX (pUTypax W M3Y4YCHHE MX CBOWCTB, (DOPMUPOBAHUE U Pa3BUTUE MPO-
CTPAHCTBEHHOTO BOOOPaXEHHS, PAa3BUTHE CIOCOOOB I€OMETPUYECKHX H3MEpPEHHI,
KOOPIMHATHOTO U BEKTOPHOTO METOJOB JUIs PELICHUS MAaTEeMAaTUYECKUX M MPUKIIAM-
HBIX 33/1a4;

5) cmoxacmuueckaa nunua, OCHOBaHHAS HA Pa3BUTHH KOMOMHATOPHBIX yMe-
HUA, TPEJCTAaBICHUIA O BEPOSTHOCTHO-CTATHUCTUYECKUX 3aKOHOMEPHOCTSX OKpYyXKa-
IOIIET0 MUpA.

B tematuueckom muane paboueil mporpamMmbl y4eOHBIH MaTepuall MpeacTaBiIeH
B (hopMe uepeayrouerocs pa3BepThIBAaHUS OCHOBHBIX COJEpIKATENbHbIX JTUHUNA (-
reOpanueckom, TeOpeTUKO-PyHKIIMOHATIBHON, JINHUU YPaBHEHUN U HEPAaBEHCTB, T€0-
METPUYECKOHM, CTOXaCTUYECKOH), YTO TO3BOJISIET THOKO HMCIIOJIB30BAaTh MX PACIIOJIO-
’KEHHE U B3aUMOCBS3b.

Nzydenne o6meoOpa3zoBaTebHON Yy4eOHON AMCHUIUIMHBI «MarteMaTuka» 3a-
BEpIIAETCS MOJBEACHUEM HTOTOB B (popMe 3K3aMeHa B paMKax MPOMEKYTOYHOU aT-
Tectanuu obyuatonuxcsa B nporecce ocsoeHus: OOII CIIO na 6a3e ocHOBHOTO 00-
mero oOpazoBaHus ¢ MOTyYeHUueM cpeanero obmiero oopaszoBanus (IITICC3).

MECTO YUYEBHOM JUCHUNJIUHLI B YYEBHOM ILJIAHE

YueOHas qucnumuinHa «MareMaTukay SBIsieTcss Y4eOHBIM TpeaMeToM 00si3a-
TEeNIbHOU mpeaMeTHou obnactu «Martematuka U uHpopmatukay PI'OC cpennero
o011ero oOpa3oBaHusI.

YueOHas nuciuiuimHa «MaTemaThKay Hu3ydaeTcs B 001meo0pa3oBaTeIbHOM
nukie yueonoro riana OOII CIIO na 6aze 0CHOBHOTO OOIIero 00pa3oBaHUA C MO-
ayuyeHueM cpeanero oomero odpazosanus (IIIICC3).

B yue6nom mnane IIICC3 yuebnas auciuruivHa «MaTtemaTHKay BXOIUT B CO-
cTaB o0mmX 00Me00pa30BaTEIBHBIX YUCOHBIX TUCIUIUINH, (POPMUPYEMBIX U3 00s13a-
TenbHBIX mpeaMeTHbIX obnacteit ®I'OC cpegnero o6mero oopasoBaHus, 1l CIIEIHU-
anmpHOCTeN CI1O cooTBeTcTBYIOMIETO MPOdUis TPoPecCHOHATEHOTO 00pa30BaHMS.
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PE3YJbTATBHI OCBOEHUSA YYEFHOM JUCIUIIJIMHBI

OcBoenune comepkanusi y4eOHOW NMCIMIUIMHBI «MareMatrkay o00ecreuynBaeT
TOCTIKEHNUE 00YUAIONUMUCS CIEAYIONNX Pe3yJIbTATOB:

* TUYHOCHMHBIX:

- cOpPMHUPOBAHHOCTH MIPEICTABIICHUI O MATEMATHKE KaK YHUBEPCATHLHOM SI3BIKE
HayKd, CPEIICTBE MOJICIIUPOBAHUS SBIICHUN U TPOIECCOB, HIEIX U METOJIaX MaTeMa-
TUKU;

- MIOHMMAaHHE 3HAYMMOCTH MaTeMaTHKU JUIsi HAyYHO-TEXHUYECKOIo Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHMSI K MaTE€MaTHKe KaK K YacTH O0OIleyeIoBeuecKon
KyJbTYphI Uepe3 3HAKOMCTBO C UCTOpUEN pa3BUTHS MAaTEMATUKH, SBOJIOLMUEH MaTe-
MaTHUYECKUX UJICH;

- pa3BUTHE JIOTUYECKOT'O MBIIIEHUS, TPOCTPAHCTBEHHOI'O BOOOPaXKEHMsI, aJro-
PUTMUYECKON KYJIBTYPbI, KDUTHYHOCTH MBINUICHUS HA YPOBHE, HEOOXOIUMOM IS
Oynymieir mpodeCCHOHATBHON JeATEILHOCTH, IS TMPOJAOJKEHUST 00pa3oBaHus U ca-
M00Opa30BaHuUs;

- OBJIQJICHUE MAaTEMAaTUYECKUMH 3HAHUSMH U YMEHUSIMH, HEOOXOIUMBIMH B TIO-
BCEIHCBHOW JKHU3HU, ISl OCBOCHHS CMEXKHBIX €CTCCTBEHHOHAYYHBIX NUCIHIUIMH W
JTUCITUTUIMH TPO(PECCHOHAIBHOTO IUKJIIA, VIS MOJTy4YeHus oOpa3oBaHUS B 00JACTSX,
He TPeOYIOMUX YrTyOJIeHHOW MaTeMaTHIeCKON MOATOTOBKY;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM UYHUCIE caMOO0pa30BaHUIO,
Ha MPOTSHKEHUM BCEW KM3HU; CO3HATEIbHOE OTHOUIEHUE K HEMPEPHIBHOMY 00pa3o-
BaHUIO KaK YCJIOBHMIO YCHEIIHON MpodeccuoHaIbHOM U 00IEeCTBEHHOM JesTeIbHO-
CTH;

- TOTOBHOCTb U CIIOCOOHOCTBH K CAMOCTOSITEIbHON TBOPYECKON U OTBETCTBEHHOMU
NEeSTENbHOCTH;

- TOTOBHOCTh K KOJIJIEKTUBHOU paboOTe, COTPYTHUYECTBY CO CBEPCTHUKAMH B 00-
pa3oBaTeNbHOM, OOIMIECTBEHHO TOJIE3HON, YIEOHO-UCCIEN0BATEIHLCKOM, MPOSKTHON H
JIPYTUX BUJIAX JCSITEIBHOCTH;

- OTHOIIICHHE K PO(ECCHOHATBEHOM AeATETPHOCTH KaK BO3MOKHOCTH y9acTHsI B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAILHBIX IPO-
onem;

* MemanpeoMenHoixX:

- YMEHHE CaMOCTOSATEIbHO OMPENEATh UEIu AeATEIbHOCTH U COCTABIIATH Ijla-
HBI JACSTEIBHOCTH; CAMOCTOATENBHO OCYIIECTBRISATh, KOHTPOIUPOBATh U KOPPEKTUPO-
BaTh JESATEIBHOCTh; MCMOJIB30BATh BCE BO3MOXKHBIE PECYPCHI JJISl TOCTHUKEHUS TO-
CTaBJIEHHBIX I€Je M peajau3alydy IJIAHOB JESITENIbHOCTH; BBIOMPATH YCIEUIHBIC
CTPATEeTUH B Pa3IUYHBIX CUTYaLIUSIX;

- YMEHHE NPOAYKTUBHO OOLIATHCA U B3aMMOJIEHCTBOBATH B MPOLIECCE COBMECT-
HOM JeATEeTbHOCTH, YUYUTHIBAThH MO3UIINHN JPYTUX YUYACTHUKOB JESATEIHHOCTH, dPheK-
THUBHO pa3peniaTh KOH(JIUKTHI,

- BJIaJICHUE HABBIKAMH MMO3HABATEIHHON, YUEOHO-UCCIEA0BATEIILCKON U TIPOCKT-
HOM EeSITeIbHOCTH, HABBIKAMHU Pa3peIICHHs Po0IieM;

- CIOCOOHOCTh M TOTOBHOCTHh K CAMOCTOSITEIbBHOMY IOWMCKY METOJIOB PEIICHUS

MMPAaKTUYCCKUX 3aJia4, IPUMCHCHUIO PA3JIMYHBIX METOJO0B ITO3HAHU,
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-TOTOBHOCTb M  CIOCOOHOCTb K  CaMOCTOSITENbHOM  MH(POPMAaLMOHHO-
[I0O3HABATEJIbHOM JEATEIbHOCTH, BKJIIOYas YMEHHE OPUEHTUPOBATHCS B Pa3IMYHBIX
MCTOYHUKAX MH(POpPMAIUU, KPUTHUECKU OIICHUBATh U MHTEPIPETUPOBATh HHPOpMa-
LU0, MOJIYYaEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

- BJIAJICHUE SA3BIKOBBIMH CPEACTBAMU: YMEHUE SICHO, JJOTUYHO U TOYHO M3Jararb
CBOIO TOYKY 3PEHMsI, UCIOJIb30BATh aIEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

- BJIaJIcHNE HABbIKaMU MMO3HABATEIbHOU pedeKCHU KaK OCO3HAHUS COBEpIlae-
MBIX JACVCTBUI U MBICIIMTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWUM, TPAHULL
CBOET0 3HaHUS M HE3HAHMsI, HOBBIX [T03HABATENIBHBIX 33/1a4 U CPEACTB IS UX JOCTU-
KEHUS;

- IEJIEYCTPEMIIEHHOCTD B ITOMCKAX ¥ NPUHATUU PELIEHUH, COOOPA3UTENBHOCTD U
MUHTYUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IIPEICTABIICHUN;

- CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U FapMOHUIO MUPA;

* nPEOMEmHbIX:

- c(pOpMHUPOBAHHOCTH MPECTABICHUI O MaTEMaTHKE KaK 4YaCTU MUPOBOM KyJIb-
Typbl U1 MECTe MaTeMAaTUKH B COBPEMEHHOIN HUBUIM3AINH, CIIOCO0AX OMHUCAHUS SB-
JIEHUH peaIbHOr0 MUpa Ha MaTEMaTHYECKOM SI3bIKE;

- cpOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMaTHYECKUX TMOHSATHSIX KakK BaxK-
HEWIIMX MATEMaTHYECKUX MOJEISAX, MO3BOJISIIOLIMX ONUCHIBATh M M3y4aTh pa3HbIC
MIPOLIECCHl W SIBJIEHUS; IMOHMMAaHHE BO3MOKHOCTHM AaKCHOMAaTHYECKOIO IMOCTPOEHHUS
MaTEMaTUYECKUX TEOPUIL;

- BJIAJICHHE METOJIAMHM J0KAa3aTeJIbCTB U AITOPUTMOB PELICHUS, YMEHUE UX IIPU-
MEHSATb, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 3a/1a4;

- BJIQJICHAE CTaHJAPTHBIMU IIPUEMAMHU PELICHUS PALMOHAIBHBIX U HUpPpaLMo-
HaJIbHBIX, IOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUM MU Hepa-
BEHCTB, X CUCTEM; UCIIOIb30BAHNE IT'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YHC-
JIe JIS TOMCKA Iy TH PELICHUS U WJUTFOCTPALIMK PEUIEHUS] YPAaBHEHUI 1 HEPABEHCTB;

- c(pOpMHUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATUSX MaTEMaTHUECKO-
ro aHaju3a U UX CBOICTBaxX, BIAJCHHE YMEHUEM XapaKTepU30BaTh MOBEACHUE PYHK-
LI, UCIIOJIb30BAaHUE MMOJYUYEHHBIX 3HAHUM JIJISl ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBU-
CHUMOCTEM;

- BJIAJICHHE OCHOBHBIMH IMOHSATUSIMU O IUIOCKUX U MPOCTPAHCTBEHHBIX IE€OMET-
pudeckux (urypax, uX OCHOBHBIX CBOMCTBax; C()OPMHUPOBAHHOCTh YMEHHUS PAaCIIO-
3HaBaTh F'€OMETPUUYECKUE (PUTYpPhI HAa YEPTEKaxX, MOJIEISAX U B PEAIbBHOM MHUPE; MPH-
MEHEHHE U3YUYEHHBIX CBOMCTB reOMETpUUECKUX (puryp u Gopmys i peleHus reo-
METPUYECKHUX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

- c(pOpMHUPOBAHHOCTD MPEACTABIEHUI O MpOLECCaX U SIBICHUAX, UMEIOIINX Be-
POSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B peaIbHOM MHpE, OC-
HOBHBIX IOHATHAX JJIEMEHTApPHON TEOPUM BEPOSATHOCTEH; YMEHHW HAXOAWTH U Olie-
HUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITUN B MPOCTEUIINX MPAKTUUECKUX CUTYyaIlH-
X U OCHOBHBIE XapaKTEPUCTUKH CIIyYailHbIX BEJIUYHH;

- BJIaJICHHE HAaBbIKAMH MCIIOJIb30BAaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM IPH
pEeLIeHUH 3aa4.



CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIHUILIMHBI

1 O0beM y4eOHOI JMCUMILVINHBI M BUABI y4e0HO# padoThI

Bun yuebnoii paboThl O06nem gacoB

O0bem y4eOHOM TUCHUIVINHBI 250
CymMmapHasi ydeOHasi HArpy3Ka BO B3aMMO/IeiiCTBHH € NIpenoaaBaTejieM 250
B TOM YHUCIJIE:

- TeopeTudecKkoe oOydeHue 116

- TabopaTopHbIC PAOOTHI -

- IPAKTUYECKUE 3aAHATUA 118

- KOHCYJIbTallu1 4

- MPOMEXYTOYHAs aTTecTaIus (IK3aMeH ) 12

2 TemaTuuyeckuil IVIAH U COAEPKAHUE YHeOHOM TUCIUTIIIUHBI

HanmenoBanmue Coneprxanne ydyeOHOT0 MaTepraia u (OopMbI O6Bem
Pas3saciioB U TCM opranu3anvu ACATCIbHOCTHU 06yqa101u1/1xc;1 qaCcoB
1 2 3
Paznen 1 Aareopa 32
Tema 1.1 Coaepsxanue yueOHOro MaTepuaJa:
BBenenue. Pa3- | 1 Maremaruka B Hayke, TEXHUKE, SdKOHOMHKE, HHPOPMAIIMOHHBIX TEXHO- 2

BUTHC NIOHATUA
0 yucJjie

JIOTUSAX U MPAKTUYECKOW AesTenbHOCTH. Llenn u 3amaun u3ydeHus mare-
MaTtuku nipu ocBoeHuu crnenuanbHocteil CIIO. Lenbie U panmoHaabHbIE
yucna. [leiictBurensupie uucna. Ilpubnmxennsie BbruncieHus. Kowm-
IJICKCHBIC YHCIIA.

IIpakTHYecKkHe 3aHATHSA:

1 TlpuGmmxeHHsie BbrYMcIeHUS. OTHOCUTEIbHBIE M a0OCOJIOTHBIC IIO- 2
IPELIHOCTH.
2 KomiutekcHsie uncia. JleicTBus HaJ KOMIICKCHBIMHU YHCIIAMU. 2
3 IlepeBo1 KOMIIJICKCHBIX YHCEN U3 OJHOW ()OPMBI B IPYTYIO. 2
Tema 1.2 Conep:kanue y4eOHOIro MaTepuaJa:
KopHn, cTene- 1 Kopnu u crenenu. KopHu HaTypanbHON CTENEHM U3 YMCIIa U UX CBOM- 2
HU U Jorapudg- | cTBa.
MBI 2 CreneHu C palMOHAJIBHBIMHM MOKa3aTensiMU, UX cBoMcTBAa. CTemneHu C 2

NEUCTBUTEILHBIMU ITOKa3aTelIiMU. CBONMCTBA CTEIIEHU C NEHCTBUTEIbHLIM
IIOKAa3aTeIICM.

3 Jlorapudm. Jlorapudm umcia. OcHOBHOE JOTapuPMHUECKOE TOXKJIE- 2
cTBO. JlecsTUYHBIE U HATYpaJIbHBIC JTOTaPU(MBIL.

4 TlpaBwa nerictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBAHHIO. 2
5 TIpeobpazoBanue anredOpamdeckux BoIpaxkeHuid. [IpeoOpasoBanue pa- 2
LIUOHAJIBHBIX, UPPALMOHAIBHBIX BBIPAKCHUH.

6 IlpeoOpa3oBaHuE CTENEHHBIX, MOKA3aTEIbHBIX M JIOTapH(PMHUUECKHX 2

BBIPAYKECHHIA.




IIpakTHYecKkHe 3aHATHSA:

4 Kopuu. [IpeobpazoBanue KOpHEH U NEUCTBUS HAJ HUMHU. 2
5 CreneHsb ¢ NeWCTBUTEIBLHBIM MMOKa3aTeaeM. JIeHCTBHUS CO CTEICHIMU. 2
6 Pemenne uppanoHaibHbIX YPAaBHEHUN. 2
7 PemieHue noka3areabHbIX YPaBHEHUN. 2
8 Haxoxnenue 3HadeHW# Jjorapudma Mo MPOU3BOJILHOMY OCHOBAHHIO. 2
Ilepexon OT OAHOrO OCHOBAHUS K JPYrOMy.
9 Pemienne morapuMuUIecKux ypaBHCHHI. 2
Pa3nes 2 OcHOBbI TPMTOHOMETPHH 36
Tema 2.1 Conep:kanue y4yeOHOIro MaTepuaJa:
OcHoBHble mo- | | Paguannas mepa yria. BpamarenbHoe aBumxkenue. CHHYyC, KOCHHYC, 2
HATHA TAHI€HC, KOTAHI€HC YHCIIA.
Tema 2.2 Conep:xanue yueOHOro MaTepuaJa:
OcHOBHBbIE 1 ®opmynbl npuBeneHust. QOpMyJIbI CIOKEHUS. 2
TPUTOHOMET- 2 ®opmyaibl yaBoeHHs. POpMyJIbl TOJOBUHHOIO YIUIA. 2
puyeckue Tok- | [IpakTHuyeckune 3aHATHS:
AecTBa 10 Bpruncnenue 3Ha4eHUH TPUTOHOMETPUUECKUX (DYHKIMHA MO OJHON U3 2
HHUX.
11 TlocTpoenue yria mo 3aJaHHOMY 3HAQUYEHHUIO TPUTOHOMETPUYECKOU 2
byHKIMA.
12 Jloka3aTeabCTBO TPUTOHOMETPHUUECKHUX TOXKIECTB. 2
Tema 2.3 Conep:kanue y4yeOHOIro MaTepuaJia:
IIpeodpa3oBa- 1 IIpeobpa3oBaHue CyMMBbl TPUTOHOMETPUYECKHX (YHKLUUN B MpPOU3BE- 2
HMS NIPOCTEN- JICHUE U IPOU3BEJCHUS B CYMMY.
IIUX TPUTOHO- | 2 BhIpakeHue TPUTOHOMETPUYECKUX (YHKIMHA Yepe3 TaHTE€HC MOJOBHH- 2
MeTPHYEeCKUX HOT'O apr'yYMEHTA.
BbIpaKeHHN I IIpakTHyeckue 3aHATHA:
13 Ilpumenenue (Gopmysr CIOKEHHs i1 BHIYMCIICHHS 3HAYCHUS TPHUTO- 2
HOMETPUYECKOTO BBIPAIKEHUS.
14 Tlpumenenue GopMys TPUTOHOMETPUUYECKUX (YHKIIMHA MOJOBHHHOTO 2
apryMeHTa AJis J0Ka3aTelIbCTBA TOKIECTB.
15 Tlpumenenue hopmys nmpeoOpa3oBaHusl CYMMBbl TPUTOHOMETPHUECKHUX 2
¢GbyHKUMI B Ipou3BeieHHE U 0OPaTHO.
16 Beruucnenue 3Ha4yeHUN TPUTOHOMETPUUYECKUX (YHKIMKA TYIOTO yTJia. 2
@opMyIIbl IPUBECHUS.
Tema 2.4 Conep:kanue y4eOHOro MaTepuaJia:
Tpuronomer- 1 IIpocreiinye TPUTOHOMETPUUECKHUE YPABHEHUS. 2
puyeckue 2 IpocTeiinine TpPUroHOMETPUYECKUE HEPABEHCTRA. 2
YPaBHEHHA U 3 ApKcuHyC, apKKOCHUHYC, apKTaHI€HC. 2
HepaBeHCTBA. IIpakTHyeckue 3aHATHA:
OopatHble 17 PemieHue mpocCTEHIINX TPUTOHOMETPUUYECKHUX, CBOMSIIMXCS K KBal- 2
TPUTOHOMET- paTHBIM, OJHOPOJHBIX W PEIIAEMBIX C MOMOINBIO PA3NIUYHBIX (HOPMYIT
puYecKue TPUTOHOMETPHH.
pynxuun 18 Pemnienne TpUroHOMETPUUECKUX YPAaBHEHU. 2
19 Penienre TpUroHOMETPUYECKUX HEPABEHCTB. 2
Pa3nesa 3 @yHKIMH, MX CBOIICTBA U TPaMKH 30
Tema 3.1 Conep:kanue y4yeOHOIro MaTepuaJia:
DOyHKIMH. 1 Obnactp onpeneneHusl 1 MHOXKECTBO 3HaUeHUH; rpaduk (QyHKIHH, MO- 2
CsoiicTBa cTtpoeHue rpadukoB GYyHKINH, 3aJaHHBIX Pa3IUYHBIMU criocobamu. Mo-
pyHKnmi HOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, IEPHUOJUYHOCTD.
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2 IlpomexxyTku Bo3pacTaHus M yObIBaHHWs, HauOoOJIblIIee M HAMMEHBIIEEe 2
3HAYeHUs, TOUKH FKcTpeMyMma. ['paduueckas untepnperanus. [Ipumeps
(YHKIMOHATBHBIX 3aBUCUMOCTEH B pEAJIbHBIX IPOIECCaX U SIBICHUSX.
Apudmerndeckue onepanun Hax QyHkusaMu. CrnoxHas GyHKIHUS (KOM-
no3unus). [ToHsiTHe 0 HenpPephIBHOCTH (DYHKITHH.
IIpakTuyeckue 3aHATHS:
20 TIloctpoenue rpaduKoOB U HCCICIOBAHWE JUHEHHOH, KyCOYHO- 2
JUHEWHOH, TPOOHO-TMHEHHON PYHKITHH.
Tema 3.2 Coaepsxanue yueOHOro MaTepuaJa:
OopaTtHble 1 Obnacte onpeaeneHus u obnacth 3HaueHuss QyHkiuu. ['padux odpar- 2
pyHknmun HOW (DYHKIIMH.
IIpakTuyeckue 3aHATHS:
21 O6patnble pyHKIMH 1 uX rpaduku. [IpeodpazoBanus rpaduka GyHK- 2
07078
Tema 3.3 Coaepsxkanue yueOHOro MaTepuaJa:
CreneHnHble 1 Omnpenenenue creneHHO GyHKINH, e€ cBolicTBa U rpaduku. [Ipeodpa- 2
(pyHxuumn. 30BaHMs TrpadukoB. [lapannenbHplii epeHoC, CHMMETPHUST OTHOCUTEIIEHO
Iloxka3artenn- ocell KOOpAMHAT U CUMMETPHUSl OTHOCHTEIBHO Hadajla KOOPAMHAT, CHM-
Hble YHKIMH | METPUsI OTHOCUTENIBHO MPSAMOM ) = X, PACTSDKCHUE U CKAaTHUE BIIOJIb OCEH
KOOpJIMHAT.
2 OnpeneneHue noka3aTeabHON GYHKINH, €€ CBOWCTBA U TpaduKH. 2
IIpakTuyeckue 3aHATHS:
22 IlocTpoeHue u ucciieioBanme rpaduka KBaapaTHUHONW QYHKINU. 2
23 IlocTpoenne rpadurka mokazareabHON HYHKIIUH. 2
Tema 3.4 Conep:kanue y4yeOHOIro MaTepuaJa:
Jlorapupmuue- | 1 Onpenenenue norapudmuyeckord GyHKINHU, €€ CBOWCTBA U rpadUKu. 2
ckue pyHkuun | [IpakTHYeckue 3aHATHS:
24 Iloctpoenue rpaduka JorapupmMuuecKoi QyHKIHH. 2
Tema 3.5 Conep:kanue y4yeOHOIro MaTepuaJia:
Tpuronomer- 1 Ompenenenusi TpPUrOHOMETPUYECKUX (YHKIIMNA, UX CBOMCTBA U Trpadu- 2
puYecKue KH.
GyHkuun IIpakTHYecKkHe 3aHATHSA:
25 IlocTpoenne rpadKOB TPUTOHOMETPHUUIECKUX (HYHKITHA. 2
Tema 3.6 Coaepsxkanue yueOHOro MaTepuaJa:
OopaTHbIe 1 OnpeneneHust 0OpaTHBIX TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTBA. 2
TPUTOHOMET- I'paduiku 0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKUHUH.
puYecKue IIpakTHyeckue 3aHATHA:
pyHkouu 26 Iloctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPHUECKUX (DYHKIIHH. 2
Pa3znen 4 Hayaja MmaTeMaTHYeCKOI0 aHAJIHN3A 32
Tema 4.1 Conep:kanue y4eOHOIro MaTepuaJia:
Hocaenosa- 1 CriocoObl 3a/1aHus U CBOMCTBA YUCIIOBBIX MOclieaoBarenbHocTel. [ToHs- 2
TeJIbHOCTH THE O mpenene mnociuenoBareabHOCTU. CyllecTBOBaHUE Mpezesia MOHO-
TOHHOW OrpaHUYEHHOU MOCIEA0BATEIBHOCTH.
2 CyMMHpOBaHHE TIOCIIEIOBATEILHOCTEH. beckoHeuHo yObIBaromas reo- 2
METpHUUECKasi IPOrPEcCcHsi U €€ CyMMa.
IIpakTuyeckue 3aHATHS:
27 HaxoxeHne npejiena YuciIoBOM MoCcIe10BaTeIbHOCTH. 2
28 PackpbITHe HEONPEACICHHOCTEN NMPY BHIYUCICHUU TPEAEIIOB. 2
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Tema 4.2

Conep:xaHue y4eOHOT0 MaTepuaJa:

IIpousBoanas 1 TToHsiTHE O MPOM3BOHON (DYHKIIMH, €€ TEOMETPUUECKUN U (PU3NUECKUIA 2
CMBICII. YpaBHEHHE KacaTenbHOW K rpaduky ¢ynkuuu. [TpousBonHsie
CyMMBI, Pa3HOCTH, NPOU3BEAECHUSA, 4aCTHOro. IIpon3BOJHBIE OCHOBHBIX
AJIEMEHTAPHBIX (QYHKIHH.
2 TlpumeHeHue TPOU3BOAHON K MCCIICIOBAHUIO (YHKIIMHA U TTOCTPOCHUIO 2
rpadukos. [IponsBoanbie 00paTHON (GYHKIMN M KOMIO3HLIUU (PYHKLIUH.
[IpuMeps!l HCTIOAB30BaHUS MPOU3BOAHON MJIsi HAXOXKICHUS HAMIYYILETO
pelIeHns B IPUKJIaJHbIX 33a4ax.
3 Bropas mpous3BoAHAs, €€ TEOMETPUUYCCKUM M (U3UYECKUN CMBICI. 2
Haxosxnenue ckopocTu Ajsl mpolecca, 3aJaHHoOro (Gopmyiioil u rpadu-
KOM.
IIpakTHYecKkHe 3aHATHSA:
29 TlpousBoanas ¢yuknuu. [IpousBoaHas CyMMBbI, IPOU3BEIACHUS, YaCT- 2
HOT'O, OCHOBHBIX 3JI€MEHTapHbIX (yHKIMHA. HaxoxmeHue mpou3BOaHOM
CIIOKHOM (yHKIIUH.
30 HUccnenoBanue GyHKUUN C TTOMOIIbIO TPOU3BOIHON, TOCTPOCHHE T'pa- 2
(bUKOB HYHKIIUMA.
31 Bropas npousBogHas. [IpuMeHeHne NMPOU3BOAHBIX K HCCIEI0BAHUIO 2
(YHKIMI ¥ TOCTPOCHHIO TPpadHKOB.
Tema 4.3 Conep:xanue yueOHOro MaTepuaJa:
IlepBooOpa3nas | 1 [IpuMmeHeHHue ONMpeaeIeHHOr0 MHTErpajia Jyisl HAaXOXKICHUS IUJIOIIaan 2
H HHTErpaJl KPUBOJIMHEWHOH TPAICLH.
2 ®opmyna Herotona-JleiiGnuna. 2
3 ITpuMepbl IPUMEHEHUS] UHTETpasia B (PU3HKE U TEOMETPHH. 2
IIpakTuyeckue 3aHATHS:
32 HaxosxJieHue HeoNpe1eJIeHHOI 0 UHTErpaa. 2
33 BrrunciieHne onpeereHHOro HHTerpaia ¢ moMoIbio ¢Gopmyisl Hero- 2
ToHa-JleiibHMIA.
34 Pemenue 3amady Ha NMPUMEHEHHE (PU3NUYECKOTO U TCOMETPUUYECKOTO 2
CMBbICJIa OIIPEJIETICHHOI0 MHTETpaJIa.
Paznen S YpaBHeHUs1 1 HEpaBEHCTBA 24
Tema 5.1 Coaepsxanue yueOHOro MaTepuaJa:
YpaBHeHusi u 1 ParmonanbHble, HppallMOHAIBHBIC, TOKA3aTEIbHBIE U TPUTOHOMETPUYE- 2
CHCTeMBbI YPaB- | CKHE ypaBHEHUA U cucTeMbl. O0JIaCTh JOMYyCTUMBIX 3HAUCHHH.
HEeHM i 2 PaBHOCWJIBHOCTh YpaBHEHUH, HEPABEHCTB, cUCTeM. OCHOBHBIE TTPUEMBbI 2
uX pemeHus (pas3yiokeHHe Ha MHOXHTEJH, BBEJCHHE HOBBIX HEU3BECT-
HBIX, TOJCTAHOBKA, TpaIecKuii METO).
IIpakTHYecKkHe 3aHATHSA:
35 Penienue paulMOHAIBHBIX YPaBHEHUH. 2
36 PemieHue cucTeM ypaBHEHMM pa3iIMuHbIMU METOJAMH. 2
Tema 5.2 Conep:kanue y4eOHOIro MaTepuaJia:
HepaBencrBa 1 PaunonanbHble M MppalMoOHaJIbHbIE HEpaBeHCTBA. llokasaTenbHble U 2
TPUTOHOMETPUYECKNE HEPABEHCTBA.
2 OcHOBHBIE NPUEMB] PELIECHUS pallMOHAIBHBIX U MPPALMOHAIBHBIX He- 2
PABEHCTB, NIOKA3aTEIbHbBIX U TPUTOHOMETPUYECKUX HEPABEHCTB.
IIpakTuyeckue 3aHATHS:
37 PemieHne HEpaBeHCTB (PALlMOHAIBbHBIX, WPPALMOHAIBHBIX, IOKa3a- 2
TETbHBIX).
38 PenieHne TPUrOHOMETPUUYECKUX HEPABEHCTB, CHCTEM HEPABEHCTB. 2
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Tema 5.3

Conep:xaHue y4eOHOTO MaTepuaJa:

Hcnoan3oBanue | | Meron uaTepBasioB. M300pakeHre Ha KOOPAMHATHOMW IJIOCKOCTH MHO- 2
CBOJCTB M I'pa- | )KECTBA PELICHUN YPAaBHEHWI U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX
¢uxkoB pyHk- CHUCTEM.
uuii npy peme- | [IpakTuyeckue 3aHATHSA:
HHMH ypaBHeHuil | 39 Vcnonp30oBaHWe CBOMCTB M IpadukoB (YHKIUN MPHU PEIICHUU ypaB- 2
" HEPaBEeHCTB HEHUU U HEPABEHCTB.
Tema 5.4 Conep:kanue y4yeOHOro MaTepuaJia:
IIpuknagnbie 1 IlpuMeHeHne MaTeMaTUYECKUX METOAOB JUIsl PELICHUS COIAEpPKATElIb- 2
3a1a4u HBIX 3a7a4 U3 pa3jMyYHbIX oOjacTel HayKu W MpakTuku. MHTepnperanus
pe3yJbTara, y4eT peajlbHbIX OTpaHUYEHUM.
IIpakTHYecKkHe 3aHATHSA:
40 ITpuksiagHble 3341 C PEIICHUEM YPAaBHEHUN U CUCTEM. 2
Pa3nesa 6 KomOMHATOPHKA, CTATHCTHKA M TEOPHs BEPOSITHOCTEH 16
Tema 6.1 Conep:kanue y4yeOHOro MaTepuaJia:
DJIeMeHTBbI 1 OcHOBHBIC MOHATHA KOMOMHATOPUKU. 3a/a4M Ha MOJCYET YHCia pas- 2
KOMOMHATOPHU- | MEIICHHI, MEpecTaHOBOK, coueTaHnid. Pemenue 3amau Ha nmepedop Bapu-
KH antoB. ®opmyna 6uHoma Hprotona. CBoiicTBa OMHOMMHAIBHBIX KOA(]-
¢bummentoB. Tpeyronpauk [lackais.
IIpakTHYecKkHe 3aHATHSA:
41 Pemenne KOMOMHATOPHBIX 3a]1a4. 2
Tema 6.2 Conep:xanue y4eOHOro MaTepuaJa:
DuieMeHThI Teo- | 1 CoObITHE, BEpOSTHOCTh COOBITHS, CIIOKEHUE U YMHOXKEHHE BEPOSTHO- 2
puM BeposATHO- | creil. [loHsTHE 0 HE3aBUCUMOCTH COOBITHIA.
crei 2 JluckpeTHas ciaydaitHas BEJIMYMHA, 3aKOH €€ pacrpeneneHus. YucnoBbie 2
XapaKTEPUCTUKHA NUCKPETHOW CilyyallHOU BenuduHbl. lloHsATHE O 3aKoHE
OOJIBIINX YHCE.
IIpakTuyeckue 3aHATHS:
42 PeuieHue 3a1a4 Ha BEIYMCIICHHE BEPOSITHOCTEM. 2
Tema 6.3 Conep:kanue y4eOHOIro MaTepuaJia:
JiemeHnThl Ma- | 1 IlpencraBnenue AaHHBIX (TAOMUIIBI, AUArpaMMBbl, Tpa(uKH), TeHEpaIb- 2
TeMaTH4eCKOil | Has COBOKYITHOCTb, BEIOOPKA, cpeiHee apupMeTnuyeckoe, MeauaHa.
CTATHCTHKH 2 IlonsTHe 0 3aadyax MaTEMaTUYECKOM CTaTUCTUKU. PerieHne npakruye- 2
CKHX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IIpakTHYecKkHe 3aHATHSA:
43 Tlpocreitmue 3a1a4d MaTEMAaTUYECKON CTATUCTUKH. 2
Paszpnen 7 I'eomerpus 64
Tema 7.1 Conep:kanue y4eOHOIro MaTepuaJia:
IIpsimble n 1 VpaBHeHus npsMON Ha IUIOCKOCTH. YTOJI MEXAY ABYMsS NPSMBIMH. 2
IUVIOCKOCTH B VYcnoBus nepneHauKyIpHOCTH M NapajuIeNIbHOCTH MpsAMBIX. B3aumHoe
NPOCTPAHCTBE | PACIONIOKEHHUE JBYX IPSAMBIX B IpocTpaHcTBe. [lapamiensHocTh mpsmMoit
Y IUIOCKOCTH. [TapamienbHOCTh MIIOCKOCTEMH.
2 TlepneHAMKYJIApPHOCTh NpAMOM M IIockocTu. llepnenaukynsp wu 2
HAaKJIOHHAsA. YTOJ MEKIY MpsIMOM MU TUIOCKOCTHIO. JIByrpaHHBIN yroJl.
Yroia Mexay MI0CKOCTAMU. [lepneHauKyIsIpHOCTD ABYX INIOCKOCTEN.
3 T'eomeTrpudeckue mpeoOpa3oBaHMs MPOCTPAHCTBA: MApaJUICIbHBINA IIe- 2

pEHOC, CUMMETpPHUS OTHOCHUTEIBHO IUIOCKOCTU. IlapamnenbHoe mpoeKkTu-
poBanue. [lnomanps opToroHanpHON TpoeKinu. M300pakeHne mpocTpaH-
CTBEHHBIX QUTYP.
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IIpakTHYecKkHe 3aHATHSA:

44 YpaBHEeHUS IPSAMON HA TJIOCKOCTH. 2
45 B3auMHOE PACMONOKEHHE 2-X NPAMBIX HA IUIOCKOCTH. YTOJ MEXKIY 2
JNBYMS IPSIMBIMH. Y CJIOBHS MApajuIeIbHOCTU U MEPIEHIUKYISIPHOCTH 2-X
MPSIMBIX.
46 YpaBHeHHE TPSIMOM U IJIOCKOCTH B TPOCTPAHCTBE. /[ByrpaHHbIN yToJl. 2
Tema 7.2 Coaepsxanue yueOHOro MaTepuaJa:
Mmuororpannu- | 1 Bepmunsl, pebpa, rpaHu MHOrorpaHHuka. PasBeprka. MHoOrorpaHHbie 2
KM yrisl. Beinykisle MHororpanHuku. Teopema Diinepa. [lpusma. Ilpsmas u
HakJIOHHas npusma. [IpaBuiibHas npusma.
2 MMapamenenunen. Ky0. [Tupamuna. [IpaBunbHast nupaMua. Y ceuyeHHas 2
nupamuna. Terparap. Cummerpuu B KyOe, B apajuiesienunese, B Ipu3Me
U IUpaMHUJIE.
3 Ceuenus ky0Oa, mpu3Mbl U mupamuabl. [IpeacTaBiaeHne o MpaBUIBLHBIX 2
MHOTOTpaHHHKaX (TeTpajape, Kyde, OKTayape, J0ACKadIpe U UKOCadIpe).
IIpakTuyeckue 3aHATHS:
47 Ilpusma. BeruncieHus miomaan NoBepXHOCTH U 00beMa MPU3MBI. 2
48 BrruncneHue miomaai NOBEPXHOCTH U 00beMa apaijieenunea. 2
49 BpluncieHue IIomaay MoBepXHOCTH U 00beMa MPaBUIIbHOW MHpaMHU- 2
JBL.
Tema 7.3 Coaepsxkanue yueOHOro MaTepuaJa:
Tena u mo- 1 Humuaap u koHyc. YcedeHHBbIM koHyc. OCHOBaHHWE, BBICOTA, OOKOBas 2
BEPXHOCTH MOBEPXHOCTh, 00pa3yroIas, pa3BepTka.
BpalleHus 2 OceBbl€ CEUCHUS U CEUCHUS, NTapaslIeIbHbIE OCHOBAHUIO. 2
3 lap u cdepa, ux ceuenusi. KacarenpHas miockocTsb K chepe. 2
IIpakTuyeckue 3aHATHS:
50 Hunusap. Beraucnenue miomaayn nNoBEpXHOCTH HUIMHIPA. 2
51 Konyc. Beruucnenue miomaay noBepXHOCTH KOHYca. 2
52 Illap u cdepa. Berancnenne miomaau chepsl. 2
Tema 7.4 Conep:kanue y4yeOHOIro MaTepuasa:
N3mepenns B 1 O6bem u ero usmepenue. MurerpansHas popmyna oobema. DopmyIisl 2
reoMeTpuu o0bema KyOa, MpSIMOYTOJILHOTO Napajulesenunena, Ipu3Mbl, IIHHIPA.
®opmyiiel 00beMa TUPAMUABI U KOHYCA.
2 @opmyJsbl IUIOMAAM MOBEPXHOCTEW LWIMHIpPAa U KOHyca. Dopmylibl 2
o0beMa 1mapa u miouanu cepsl.
3 Tlogo6bue ten. OTHOIICHMS TUIOMIAACH MOBEPXHOCTEH M O0OBHEMOB TIO- 2
JOOHBIX TElL.
IIpakTuyeckue 3aHATHS:
53 Brruncienue o0beMa MUpaMuIbl U KOHYCA. 2
54 Beruucienne o0beMa MUINHAPA U ITIapa KakK TeJ BPAIICHHUS. 2
Tema 7.5 Coaepsxkanue yueOHOro MaTepuaJa:
Koopaunatei u | 1 [IpsmoyronpHas (mekapToBa) cHUCTeMa KOOPIMHAT B IPOCTPAHCTBE. 2
BEKTOPbI dopmysa pacCTOSTHUSA MEXAY JBYyMsI TOUKAMU MPOCTPAHCTBA. Y paBHEHUE
TJTIOCKOCTH M TIPSIMOM.
2 Bekrtopsl. Moaynb BekTropa. PaBeHCTBO BeKkTOpoB. CI0XKEHHE BEKTO- 2
pOB. YMHOXKEHHE BEKTOpa Ha 4uciIo. Pa3znokeHne BEeKTOpa IO HarpasJe-
HUSIM.
3 VYron mexnay aBymsa Bektopamu. [Ipoekuust Bektopa Ha ock. Koopauna- 2
ThbI BEKTOpA.
4 CkansipHoe MNPOW3BEIICHHE BEKTOPOB. lcroiap30BaHHE KOOpAWHAT U 2

BCKTOPOB IMPpHU PCIICHUN MATCMATUYCCKHUX W IMMPUKIIAHBIX 3a/1a4. YpaBHe-
HUe chepsl.
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IIpakTHYecKkHe 3aHATHSA:

55 KoopauHatel TOYKM U BEKTOpA B POCTpaHCTBE. JleHCTBUS HaJ BEKTO- 2
pamu. [InunHa BekTopa. PaccrosiHMe MexIay IBYyMs TOYKAMU U MEXIY
IBYMsI TJIOCKOCTSIMHU.
56 Pemienue 3a1a4 ¢ TOMOLIBbIO CKAISIPHOTO IPOU3BEIEHHS BEKTOPOB. 2
57 Pemienue 3a7a4 Ha B3aUMHOE PACIIONOKEHUE MPSIMOM U TIJIOCKOCTH. 2
58 Pemienue 3aa4 Ha BEKTOPHBIE YPaBHEHUS NPSMOM U MIIOCKOCTH. 2
59 Hcnonb3oBaHME BEKTOPOB MPU JOKA3ATEIBCTBE TEOPEM CTEPEOMET- 2
pumn.
KoncyabTanum: 4
IIpoMe:xxyTOYHAS aTTECTALIUA: 12
Bcero: 250

15




XAPAKTEPHUCTHKA OCHOBHBIX BU/I0B
YUYEBHOU JEATEJBHOCTHU OBYYAIOLIIUXCA

Copepxanue XapakTepuCcTUKa OCHOBHBIX BUIOB YUEOHOU AEATEIbHOCTH
00y4eHus oOyyJaronuxcs (Ha ypoBHE YUEOHBIX JICHCTBUI)
Pa3znen 1 Aareopa
Tema 1.1 O3HaKOMJIEHHE C POJIBI0O MATEMATUKU B HAayKe, TEXHUKE, IKOHOMUKE, UH-

Beenenune. PazBurue
NOHSATHSA 0 YHCJIE

(GbOpMaITMOHHBIX TEXHOJOTHIX U MIPAKTHYECKOH 1eATEITHbHOCTH.
O3HakoMJIEHHE C LEISIMH U 33/la4aMH M3Y4YeHHs] MaTeMaTUKH MIPU OCBOe-
Huu cnienunansHocteit CIIO.

BrinonHenune apudMeTnuecknx ASHCTBUN HAJ YUCIIaMU, COYETasl YCTHBIE
U MHUCBbMEHHBIC TpueMbl. Haxox1eHne mpuOMmKeHHBIX 3HAUCHUH BeEIu-
YUH W TIOTPENTHOCTEH BBIYMCIICHHIN (AOCOMIOTHOW M OTHOCHUTEIHHOM);
CpaBHEHHME YHCIIOBBIX BbIpaxkeHHH. HaxoxknaeHue ommbOok B mpeolOpaso-
BaHUSX U BHIYMCICHUSIX (OTHOCUTCSI KO BCEM IIYHKTaM MPOTPAMMBI).

Tema 1.2
Kophu, crenenu u Jio-
rapu¢mbl

O3HaKoOMJIEHUE C TIOHATHEM KOpHS n-H CTENEeHH, CBOMCTBAMHU PaJUKaJIOB
Y MpaBUJIaMH CpaBHEHUsI KOpHeW. DopMyIMpoBaHUE ONPEAEIICHUS] KOPHS
Y CBOMCTB KOpHEW. BbIunciieHne U CpaBHEHUE KOPHEH, BBIIIOJHEHUE IIPU-
KUJIKU 3HaueHus: kopHs. [IpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX BbI-
PaXEHUM, COJIEPKAIMX PATUKAIIBL.

Breimonnenue pacuetoB mo ¢opmyiiaM, COAEp)KALUM paJuKalbl, OCy-
IIECTBIISAL HEOOXOJMMBIE TIOJICTAHOBKH M TpeoOpa3oBanus. Onpenenenue
PaBHOCHUIIBHOCTH BBIPAXKEHUH € paJuKalaMy. Perienne nppanroHaIbHbIX
ypaBHEeHUH. O3HAKOMIIEHUE C MOHATUEM CTENEHU C JEHCTBUTEIBHBIM I10-
kazareneMm. HaxoxxaeHue 3Ha4eHH CTeleHu, UCTONb3ys IpU HeoOX0oIu-
MOCTH HHCTPYMEHTAJIbHBIE CPENICTBA.

3anuchIBaHUE KOPHS 1-i CTENEHU B BUJIE CTENEHHU ¢ APOOHBIM IOKa3arTe-
JIeM 1 Ha00O0POT.

dopmyIHpOBaHUE CBOMCTB CTENEHEW. BeruuciaeHnue creneHen ¢ paiuo-
HaJIbHBIM [10KA3aTEJE€M, BBIIOJIHEHUE IPUKUIKMA 3HAUYEHUS CTEIICHH,
CpaBHEHUE CTETICHEH.

[IpeoOpa3oBaHne YUCIOBBIX U OYKBEHHBIX BBIPAKCHHH, COIEpIKALINX
CTEIEHU, TPUMEHSISI CBOMCTBA. PellleHre moka3aTenbHbIX ypaBHEHUIA.
O3HakoMJIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEW NpU BBIYMCICHUU
CpPEIHMX, JECJICHUH OTPE3Ka B «30JI0TOM CEUEHHMN». Permenne npukiagHbeix
3a/1a4 Ha CJI0XHBIE IPOLIEHTHI.

BrimonnHenne npeoOpa3oBaHui BBIpAKEHUM, TpUMEHEHHUE (HOPMYJI, CBSI-
3aHHBIX CO CBOMCTBAMH CTeNEHEH U Jorapugmon

Omnpenenenne o0IacTH JOMYCTHUMBIX 3HAUYEHUHN JIOTapu(MUYECKOTO BbI-
pakenusi. Perenue orapuMu4eckux ypaBHEHHI.

Pa3znen 2 OCHOBBI TPUTOHOMETPUM

Tema 2.1
OcCHOBHbBIC MOHATHSA

W3y4eHne paiMaHHOTO METOJAa U3MEPEHMSI YIJIOB BPAICHUS U UX CBA3H C
rpagycHoi Mepoil. M300paxkeHue yrioB BpalleHUs HAa OKPYKHOCTH, CO-
OTHECEHUE BEIMYMHBI yIVIa C €ro pacnojioxeHueMm. dopMmynupoBaHHe
OTIpeNIeIeHUH TPUTOHOMETPUUECKUX (YHKIMN Ui YIJIOB IOBOPOTa M
OCTpPBIX YIJIOB MPSIMOYTOJILHOTO TPEYrojbHUKA U OOBSICHEHHE UX B3au-
MOCBSI3H.

Tema 2.2

OCHOBHBIE TPUTOHO-
MeTpHYecKHue ToXKe-
CTBA

[IpuMeHEHNE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB [UIsl BBIYMCIIE-
HUS 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OJHON U3 HUX.
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Tema 2.3

IIpeoOpa3oBanusi npo-
CTeH X TPUTOHOMET-
pUYecKNX BbIpasKeHU I

W3ydenue OCHOBHBIX (DOPMYJ TPUTOHOMETPHUU: (HOPMYIBI CIOKECHUS
YABOEHUS, MPEoOpa3oBaHMUsI CYMMbI TPUTOHOMETPUYECKUX (YHKIUN B
IIPOU3BEICHNE U IPOU3BEAEHUS B CYMMY M IPUMEHEHUE IpPU BBIYHCIIE-
HUUW 3HAYE€HHSI TPUTOHOMETPUYECKOTO BEIPAKEHUS U YIIPOIIEHHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHUM TOUYEK HA €IUHUYHON OKPYIK-
HOCTH U IPUMEHEHHUE UX JJis BbIBoJIa GOpMYJI IPUBEICHHUS.

Tema 2.4
Tpuronomerpuuyeckue
YPaBHEHHS U HEPaBeH-
crBa. O0OpaTHble TpU-
TOHOMETpHYeCKHue
GyHKun

Pemenne mo Qopmyniam U TPUTOHOMETPUYECKOMY KPYTy MPOCTEHIIMX
TPUTOHOMETPUUYECKUX ypaBHeHUi. [IpumMeHeHne oOmMX METOJOB perie-
HUS ypaBHEHUI (IpUBEICHHUE K JMHEHHOMY, KBaJpaTHOMY, METOJ pa3-
JIOKEHUsl HAa MHOXKUTEIIU, 3aMEHbl IEPEMEHHOMN) NP PEILIEHUH TPUTOHO-
METPUYECKUX YPAaBHEHUM.

YMeHune oTMeqaTs Ha Kpyre peleHus IPOCTEUIINX TPUTOHOMETPUIECKUX
HEPaBEHCTB.

O3HakoMJIEHHE C MOHATHEM OOPATHBIX TPUTOHOMETPHUUECKUX (YHKIIMH.
N3ydeHne omnpezneseHuii apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa 4MCIIa,
(GopMynMpoBaHUE UX, N300pakeHNE HA €AUHUYHONW OKPYKHOCTH, ITpUMe-
HEHUE [IPU PELICHUN YPABHEHUM.

Paznen 3 @yHkuMu, MX CBOIICTBA U rpaduKu

Tema 3.1
®yukuuu. CBoiicTBa
GyHKumit

O3HakOMJIEHHE C TOHATHEM IIEPEMEHHOW, NMpPUMEpPaMHU 3aBHUCHUMOCTEU
MeXy nepeMeHHbIMH. O3HaKOMIIEHHE C MOHATHEM rpaduka, onpezaene-
HHUE MPUHAUICKHOCTH TOUYKM Tpaduky ¢pyHkimu. Onpenenenue no ¢op-
MyJIe TIpOCTEHIel 3aBUCUMOCTH, BUa ee rpaduka. BeipaxkeHue mo ¢op-
MyJie OIHOM IIEpeMEHHO uepe3 apyrue. O3HaKOMIIEHUE C ONPEACIEHUEM
bynkunn, hopmyaupoBanue ero. Haxoxmenue o0gacTu ompeneneHus 1
001acTH 3HaUCHUH (QYHKIIHUH.

O3zHakoMjieHHE ¢ puMepaMu (GYHKIIMOHATIBHBIX 3aBUCUMOCTEN B peajib-
HBIX MPOIECCAX U3 CMEXHBIX AUCHUILINH. O3HaKOMIIEHHE C JI0Ka3aTelb-
HBIMU PAaCCYKICHUSMH HEKOTOPBIX CBOMCTB JIMHEMHOW W KBAaJIPAaTUYHOU
(GyHKUMH, TpOBENCHHE HCCIENOBaHUA JIHMHEWHOW, KyCOUHO-THHEHHOH,
JIPOOHO-JIMHEWHON U KBaJpaTUYHON (PYHKITUH, TOCTPOEHUE UX TPaUKOB.
[Moctpoenne u urenue rpaduxoB ¢yskumii. MccnenoBanue (yHKIHH.
CocraBnenue BuA0B GyHKIUI 110 JaHHOMY YCJIOBHUIO, PELICHHE 3a/la4 Ha
IKCTPEMYM.

BrinonHenune npeodbpazoBanuii rpaduka GyHKIHH.

Tema 3.2
OopaTHble QyHKIIUU

N3yuenne noHaTus oOpaTHOW (YHKIMH, OMpeNeTeHHe BUIA M MOCTPOE-
Hue rpaduka o0paTHON QYHKIMH, HAXOXKJIECHUE €€ 00IacTH OmpeIeIcHuUs
¥ 00J1acTH 3HAYCHUIA.

[Ipumenenue cBOKMCTB (PYHKITUN TTPH MCCIICIOBAHUN YPAaBHEHUHN U pellie-
HUU 33724 Ha 3KcTpeMyM. O3HaKOMIIEHUE C MIOHSATHEM CIIOKHOW PyHK-
17078

Tema 3.3

CreneHnnble GyHKIUM.
IlokazaTeabHble PyHK-
101071

Brruncnenue 3naduenuii GyHKIMN 1o 3HaYeHUIO aprymeHTta. Ompenerne-
HUE TOJI0KEHHUS TOYKU Ha rpaduke 1Mo ee KoopAuHaTaM U Ha00O0POT.
Hcnonp3oBanue CBOMCTB (PyHKIUI 1 CpaBHEHUS 3HAYCHU CTETICHEH.
[TocTpoenue rpaduKoB CTENEHHBIX (PYHKITUH.

[TocTpoenue rpaduKoB nokazaTeabHON (QYHKINH.

Pemenne nokasarenbHbIX ypaBHEHUN U HEPABEHCTB IO W3BECTHBIM aJro-
pUTMaM.

Tema 3.4
Jlorapudmuueckue
GyHKun

Brruucnenne 3HaueHui GyHKIOUN Mo 3HavYeHHIO aprymeHTta. Ompenene-
HUE TIOJIOKEHUS TOYKH Ha rpauKe Mo ee KoOpAnHATaM B Ha000POT.
[TocTpoenue rpadgukoB JorapuMuaeckor PyHKITUH.

Pemenne norapupMuUecKux ypaBHEHHH M HEPAaBEHCTB IO W3BECTHBIM
IrOpUTMaM.
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Tema 3.5
Tpuronomerpuuyeckue
GyHkuun

O3HakoMJIEHHE C TIOHSATHEM HENPEpPBIBHON MEpUOIUYecKoil (yHKIMEH,
(GopMynMpoBaHUE CBOMCTB CHHYCa M KOCHHYCA, IIOCTPOCHHE UX rpadu-
KOB.

O3HakoMJIEHHE C MOHATHEM TI'apMOHUYECKUX KOJeOaHUN M Ipumepamu
TrapMOHUYECKUX KOJICOaHUU Ul ONMHMCAHUS MPOLECCOB B (PU3MKE U APY-
rux obsactax 3HaHusA. O3HaKOMIIEHUE C MOHSITUEM pa3pbIBHON MEPHOIM-
Yyeckol (QyHKUUHU, (popMyTupoBaHHE CBOWCTB TAaHT€HCA M KOTAHICHCA,
MOCTPOEHNE UX TPadUKOB.

[IpumeneHne cBOMCTB (YHKIMUA Ui CpaBHEHUS 3HAUYCHHH TPUTOHOMET-
pUYecKuX (PYHKIMM, pelIeHNs] TPUTOHOMETPUYECKUX YPABHEHUI.

Tema 3.6
Oo0paTHbIE TPUTOHO-
MeTpHYecKHue QYHKIHHU

[Moctpoenune rpapukoB OOPATHBIX TPUTOHOMETPUYECKHX (QYHKUUH U
oIpezieJIeHne 1Mo rpaduKaM UX CBOWCTB.
Brinosiaenue npeodpazoBanus rpauKoB.

4 Hayajia MAaTEMAaTHYIECKOIr0 aHAJIN3a

Tema 4.1
ITocaenoBaTeILHOCTH

O3HakOMJICHHE C TOHATHEM YHUCIIOBOM MOCIIEI0BATEIBHOCTH, CIIOCOOaMuU
ee 3a/1aHMs, BEIYUCICHUAME ee WieHOB. O3HaKOMIICHHE C TIOHATHEM IIpe-
Jiernia 1mociieI0BaTeIbHOCTH.

O3HakOMJICHHE C BBIYMCICHHEM CyMMBI OECKOHEYHOTO YHCJIOBOTO psijia
Ha MpUMepe BBIUMCIEHUS CyMMBbl O€CKOHEYHO YOBIBAIOLIEH reoMeTpuye-
CKOM MPOTPECCUU.

Pemenue 3amau Ha mpuMeHEeHHE POPMYIIBI CyMMbI OECKOHEUHO yOBIBaIO-
e T€OMETPUYECKOM MPOTPECCUH.

Tema 4.2
IIpousBoanas

O3HakoMJIeHHE C TIOHSATHEM NpOM3BOIHOW. M3yuyenue u Gopmynuposa-
HUE €€ MEXaHMYECKOTO M F€OMETPHUUECKOI0 CMbICIa, U3YYEHHE alIrOpUT-
Ma BBIYMCICHMS TPOU3BOAHON Ha TMpHMEpPE BBIYMCICHHUS MIHOBEHHOMN
CKOPOCTH H YTJIOBOTO KO3 puItmeHTa KacaTeabHOM.

CocraBieHue ypaBHEHUs KacaTeIbHOH B 001IeM BUIE.

VYcBoenune mpaswin auddepeHIupoBaHus, TaOIUIBI TPOU3BOAHBIX dJIe-
MEHTapHbIX (YHKIUH, IpUMeHeHHe s TuddepeHupoBanus GyHKINH,
COCTaBJICHUS YpaBHEHUS KacaTeJIbHOM.

W3ydenue TeopeM 0O CBSA3HM CBOWCTB (DYHKIIMM M IPOU3BOJHOM, (OPMYIIH-
poBka ux. [IpoBeneHue ¢ MOMOLIBI0 MPOU3BOIHOMN HccleA0BaHUS (PYHK-
II1H, 33JJaHHON (POpMYITOH.

VYcraHoBIEHHE CBS3U CBOMCTB (DYHKIIMM M MPOM3BOJHON MO WX Tpadu-
KaM.

[IpumeHeHre TPOW3BOMHOM [UIsl peHIeHHs] 3aJady Ha HaXOXICHHUE
HanOOJIBIIEr0, HAUMEHBILIETO 3HAUCHHSI ¥ Ha HaX0XKJICHHE SKCTPEMyMa.

Tema 4.3
IlepBooGpa3Has u uH-
Terpas

O3HakoMJICHHUE C TIOHSITHEM MHTETpaia U MepBOOOPa3HOM.

W3ydenue mpaBuia BBIUYUCIEHUS MEepBOOOpa3HOil u Teopembl HbroToHa-
Jletionuna. Pemenne 3amay Ha CBsI3b NEPBOOOPA3HON U €€ TTPOU3BOIHOM,
BBIUKCJICHHE TIepBOOOpa3Hoil /s maHHON (yHKIuU. PemeHne 3amad Ha
MPUMEHEHNUE WHTErpajia JJis BBHIYUCICHUS (PU3NYECKUX BEIUYHH M TLJIO-

mane.

Pa3nen S YpaBHeHUsl 1 HepaBeHCTBA

Tema 5.1
YpaBHeHHSI M CHCTEMBbI
yYpPaBHeHHH

O3HakoOMJIEHHE ¢ TPOCTEHIINMHU CBEICHUSIMHU O KOPHAX alre0panvecKkux
YpaBHEHUH, MOHATUSAMHU UCCIICIOBAHUS YPABHEHUN U CUCTEM ypPaBHEHUH.
N3ydeHne Teopuu paBHOCHUIBHOCTU ypaBHEHUHN M e npuMmeHeHus. llo-
BTOpPEHUE 3alMCH PElICHUs CTaHIapPTHBIX YpaBHEHU, MpUEeMOB Ipeodpa-
30BaHUs YpaBHEHUI JJI CBEIEHUS K CTaHAAPTHOMY ypaBHEHHIO. Peme-
HUE€ palMOHAIbHBIX, UPPALMOHAIBHBIX, MMOKA3aTEIbHBIX U TPUTOHOMET-
pUYECKUX ypaBHEHUH U cucTeM. I[oBTOpeHHEe OCHOBHBIX IPUEMOB pelle-
HUS CHCTEM.
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Pemenne ypaBHEHHMH ¢ NMpUMEHEHHEM BCEX MPHEMOB (Pa3lIOKEHHs Ha
MHO>KHTETH, BBEJICHUS HOBBIX HCH3BECTHBIX, MOJICTAHOBKH, rpaduiecko-
ro METO/Q).

Penienre cucteM ypaBHEHUH ¢ MPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.

Tema 5.2 O3HakoMIIeHHE ¢ OOIMMH BOIIPOCAMH PEIICHUSI HEPABEHCTB.

HepasencrBa PenieHre HEPABEHCTB U CUCTEM HEPABEHCTB C IPHUMEHEHUEM Pa3JINYHBIX
CIIOCOOOB.

Tema 5.3 O3HakoMJIEHUE C METOJIOM UHTEpBaIOB. M300pakeHne Ha KOOPIMHATHON

Hcnouab3oBanue IIJIOCKOCTH MHOKECTBA PELICHUNM YPAaBHEHWU M HEPABEHCTB C IBYMs Iie-

CBOMCTB M rpa)uKoB
(yHkuumii npu pemieHnH
YPaBHEHUIl U Hepa-
BEHCTB

PEMCHHBIMU.

Tema 5.4
IMpuxiaagubie 3a1a4n

[TpuMeHeHrEe MaTeMaTUYECKUX METOJOB JJIA PEIICHUS CONEPIKATEIbHBIX
3a[a4 U3 Pa3NUYHbIX 00JacTel HayKu U MpakTHKH. VHTepnpeTupoBaHue
PE3YNBTATOB C YYETOM PEaIbHbIX OTPAaHUYCHUMN.

Pa3nen 6

Kom0nHaTopuka, CTaTHCTHKA ¥ TEOPUsI BEPOATHOCTE

Tema 6.1
JJ1eMeHThI KOMOMHA-
TOPUKH

N3yuenune npaBuiga KOMOMHATOPUKM M NPUMEHEHHE UX INpPU pEILICHUU
KOMOMHATOPHBIX 3a7a4. Pemenne KoMOMHATOPHBIX 3a7a4 METOAOM Iepe-
00pa 1 1o NpaBUIly YMHOXKEHHUS.

O3HakoMJIEHHE C MOHATUAMU KOMOMHATOPHKH: Pa3MEIICHUSMH, COYeTa-
HUSIMM, NI€pEeCTaHOBKaMU U (GopMysiaMu i UX BeluMciaeHUus. OObscHe-
HUE U MpUMeHeHue (OopMyI JIJsl BBIYUCICHHS pa3MeEIleHuil, mepecTaHo-
BOK Y COYETAHWUM ITPH PELICHUH 3a]1a4.

Osnakomiienue ¢ Ounomom HetoToHa u TpeyronbHukoM [lackass.
Pemenne npakTMYecKMX 3alad C UCIOJIb30BAaHUEM IOHATHH W IPaBHI
KOMOWHATOPUKH.

Tema 6.2 N3ydeHue KiacCMYecKoro OmpeAesieHus BEPOSITHOCTH, CBOMCTB BEPOSIT-

JJIeMeHTBI TEOPHH Be- | HOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.

posiTHOCTEM PaccmoTpenue nprumepoB BBIUKCICHUS BEpOSITHOCTEN. Permenue 3aaay Ha
BBIYHMCIICHHE BEPOSITHOCTEH COOBITHH.

Tema 6.3 O3HakoMJIEHUE C MPEICTABICHUEM YHUCIIOBBIX JAHHBIX U MX XapaKTepu-

JJIeMeHTBLI MaTeMaTH-
YeCKON CTATHCTUKH

CTHKaMH.

Pemenune npakTHuecKux 3aqa4 Ha 00pabOTKY YHUCIOBBIX JTaHHBIX, BHIYHC-
JICHWE WX XapaKTepUCTHK. [IpencraBieHne MaHHBIX (TaOIHIBI, AUArpaM-
MBI, TpaduKH).

Paznen 7 I'eomerpus

Tema 7.1
IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBeE

DopMyIMpOBKAa W TPHUBEJICHUE JI0KA3aTEIbCTB IMPU3HAKOB B3aUMHOIO
pacIoNokeHusl MpsMBIX U IUIOCKOCTEH. Pacro3HaBaHue Ha 4depTexax U
MOJICNIIX PA3JIMUHBIX CJIy4aeB B3aUMHOIO pACIOJIOKEHUS MPSMBIX U
MJIOCKOCTEM, apryMEHTHPOBAHHE CBOUX CYXIeHUH. DopMynupoBaHUE
ONpeieJICHUM, MPU3HAKOB U CBOWCTB MapaUICNbHBIX U MEPHEHAUKYIISIP-
HBIX [IJIOCKOCTEH, IBYTPAHHBIX U JIMHEWHBIX YTJIOB.

BrinonHenue mocTpoeHusi yriioB MEXAY MNPSMBIMUA, MEXAY MNpSIMOU U
IJIOCKOCTBI0, MEXAY IUIOCKOCTSIMU 110 OIIMCAHUIO U PAaClIO3HABAaHUE UX HA
MOJIETISIX.

[IpuMeHeHre NMPU3HAKOB M CBOMCTB PACIHOJIOKEHUS NPSIMBIX M IUIOCKO-
CTEU MPU PELICHUH 3a/]1a4.

N300paxeHne Ha pUCyHKax U KOHCTPYHUPOBAaHUE HA MOJIESX MEPIeH -
KYJISIpOB M HAKJIOHHBIX K IJIOCKOCTH, MPSMBIX, MapauIeIbHbIX IIOCKO-

CTeil, YTII0B MEeXKAY MPSIMON U INIOCKOCTHhIO M 000CHOBAaHUE MOCTPOSHUSI.
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Pemenue 3anau Ha BBIUMCIIEHHE T€OMETPUUECKUX BEINYMH. OnMCBhIBaHNE
paccTosiHUsA OT TOYKH A0 IUIOCKOCTH, OT MPSAMOW 0 IUIOCKOCTH, MEXKIY
IUIOCKOCTSIMH, MEXJy CKPEIMBAIOIUMUCA MPSAMBIMH, MEXIY IpPOU3-
BOJIbHBIMHU (PUTYpPaMHU B IPOCTPAHCTBE.

@opMyIMpPOBaHUE M JOKa3blBAHHUE OCHOBHBIX TEOPEM O PAaCCTOSHUSAX
(Teopem CyIlIecTBOBaHUs, CBOMCTBA). M300pakeHne Ha yepTekax U MO-
JeNsAX PacCTOsAHUS M OOOCHOBaHHME CBOUX CykAeHuHH. OrmpenerneHue u
BBIUMCJIEHHE PACCTOSHUN B mpocTpaHcTBe. [Ipumenenue dhopmyn u teo-
pPEeM IUIAaHUMETPUH IS PELLICHUS 3a1au.

O3HakoMJIEHHE C MOHATUEM NApPAJIEIBHOIO IMPOEKTUPOBAHUA U €r0
corictBaMu. DOpMyIMpOBaHHE TEOPEMBI O IUIOLIAAA OPTOTOHAIBHOU
MPOEKIMN MHOTOYTOJIbHUKA.

[Ipumenenue Teopuu it 000CHOBAHUS TOCTPOCHUN M BHIYMCIICHUH.
ApryMEHTHUPOBAHHE CBOUX CYXJIECHHU O B3aMMHOM DPACHOJOKEHUH IPO-
CTPAHCTBEHHBIX (QUTYP.

Tema 7.2
MHOrorpaHHUKH

Onucanne U XapakTepUCTHKA PA3JIMYHBIX BUAOB MHOTOTPaHHHUKOB II€pe-
YHCJICHUE UX JJIEMEHTOB M CBOMCTB. M300paskeHrEe MHOTOTPaHHUKOB U
BBINOJIHEHHE NTOCTPOEHUS HAa M300paKEHUSX U MOJENAX MHOTOTPAHHU-
KOB.

Bbruncinenue JTMHEWHBIX 3J€MEHTOB U YIJIOB B NPOCTPAHCTBEHHBIX KOH-
durypanusx, apryMeHTUpOBaHHE CBOUX CY>KICHUM.

XapakTepuCTUKa U U300pakKEHUE CEUCHUS, pA3GepmMKU MHO202PAHHUKOG,
BBIYMCJICHHE IUIOIIAIEH IOBEPXHOCTEH.

[TocTpoeHnne mpocTeWImmux cedeHWil KyOa, Mpu3Mbl, mupamuisl. [Ipume-
HeHHe (PAKTOB U CBEICHUH U3 IUIAHUMETPHUH.

O3HakoMJIEHHE ¢ BUJaMH CUMMETPUI B IPOCTPaHCTBE, (OPMYIUPOBAHNE
OIIPENEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEJ BpalICHUSA U
MHOTOTPaHHHKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH IIPU PELICHUH 3a/a4.

Hcnonb3oBanue nNpuoOOPETEHHBIX 3HAHUM JJIS UCCIIEAOBAHMS U MOJENH-
pOBaHUs HECIIOKHBIX 3aJa4.

N300pakeHrie OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJHEHHE PUCYHKOB IO
YCJIOBHSIM 3a/1a4.

Tema 7.3
Tesa 1 moBepxHOCTH
BpallleHHsA

O3HakoMJIeHUE C BUJAMHU TeJ BpalleHUs, GOpMYIUPOBAHUE UX OMpEJIe-
JeHUN U CBOMCTB. POpMYyIHPOBAHUE TEOPEM O CEYECHHUU Iapa IUIOCKO-
CTBIO M INTOCKOCTH, KacaTeIbHOH K cdepe.

XapakTepucTuKa U N300paKeHHE TeN BPAIICHUS, UX PA3BEPTKU, CEUCHUSI.
Pemienue 3a7a4 Ha MOCTPOCHUE CEUECHHWH, BBIUUCICHHUE JJIMH, PACCTOS-
HUM, yraoB, mwiomanei. [IpoBenenne 1oka3arelbHbIX PACCYKICHUN MPU
pellIeHnH 3a1ad4.

[IpumeHeHne CBOWCTB CUMMETPHM IPU PEIICHUM 3aJay Ha Teja Bpalle-
HHSI, KOMOWHAIIHIO TEJI.

N300pakeHne OCHOBHBIX KPYTJIBIX TSN U BBHITIOJHEHUE PUCYHKA O yCIIO-
BHIO 3aJIa9H.

Tema 7.4
HN3mepenus B reomer-
puu

O3HaKkoOMJIEHUE C ITOHATUSIMU mIomaau " 061,eMa, aKCHMOMaMHU U CBOMU-
cTBamMu. PemieHue 3aiay Ha BBIUMCICHHME IUIOMIANCH TUIOCKUX (GUTYD C
IPUMEHEHHEM COOTBETCTBYIOUINX (OpMYy U (PAKTOB U3 TUIAHUMETPHH.
W3ydeHue TeopeM O BBIYMCIECHUH OOBEMOB MPOCTPAHCTBEHHBIX TEN, pe-
IIEHUE 3a/1a4 Ha MPUMEHEHUE (POPMYJI BEIYUCICHHS 0O BEMOB.

N3yuenne ¢GopMyn uisi BBIYHCICHHS TIIOMIAJEH TMOBEPXHOCTEH MHOTO-
T'PaHHUKOB U TCJI BpallICHHUSA.
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O3HaKOMJICHHE ¢ METOJIOM BBIYHMCIICHUS TUIOIIA I TTIOBEPXHOCTH CEpHhI.
Pemenne 3agady Ha BBIYMCICHHE IUIONIAJEH TOBEPXHOCTH IMPOCTPAH-
CTBEHHBIX TelJL.

Tema 7.5
Koopaunartsl u BekTo-

pbl

O3HakoMJIEHHE C TIOHATHEM BeKTopa. M3yueHue nekapTOBOM CHUCTEMBI
KOOPJIMHAT B IIPOCTPAHCTBE, IIOCTPOEHUE 110 3aJaHHBIM KOOPIAUHATAM TO-
YEK U IUNIOCKOCTEH, HaX0KIEHUE KOOPAUHAT TOYEK.

Haxoxxnenne ypaBHeHHI OKpPY>KHOCTH, c(hepbl, INIOCKOCTU. Brruncienue
PacCTOSHUAN MEXy TOUKaMHU.

N3ydeHne cBOWCTB BEKTOPHBIX BEJIUYMH, [IPABWII PA3JI0KEHNUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABWII HAXOXKICHHUS KOOpAUHAT BEKTOpA B
IIPOCTPAHCTBE, NPaBUJI AEHCTBUM ¢ BEKTOpaMH, 3aJaHHBIMUA KOOpAMHATA-
MHU.

[IpuMeHeHre TeOpuH NPU PELICHUH 3a1a4 HA JEUCTBUS C BEKTOPAMH.
H3y4eHne CKalsIpHOTO NMPOU3BEACHHS BEKTOPOB, BEKTOPHOIO YpaBHEHUS
IPsIMOM U IUIOCKOCTH. IIpruMeHeHne Teopuu Npu penieHuu 3a1a4d Ha Jei-
CTBUS C BEKTOpPaMM, KOOPAMHATHBIA METOJ, IMPUMEHEHUE BEKTOPOB VIS
BBIUMCJIEHHSI BEIMYMH YIJIOB U PACCTOSHUM.

O3HakOMIIEHHE C JOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM
PACIIOJIOKEHUH HPSIMBIX U INIOCKOCTEHN C UCIOJIb30BAHUEM BEKTOPOB.
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YCJ0OBUS PEAJIM3ALIMA YUYEBHOM JUCHUTIJIAHBI

1 MarepuajJbHO-TEXHHYECKOE oO0ecneuyeHHe peaju3anuu padodeil mnpo-
rpaMmabl

Jlnst peanuzanuu pabodel mporpaMMbl Y4eOHOU TUCIUTIIMHBI MPEyCMOTPEHBI
CJIEYIONINE CIIeUATbHBIE TTOMEIICHHsI, OCHAIIIEHHBIE 000PYJOBAaHUEM W TEXHUYE-
CKHMH CPEJICTBAMH OOYUCHUS:

1.1 KaOuHeT MaTeMATUKH:

PabGouee mecto npenogaBarens - 1, pabourie mecta odyyarommxcs - 59.

Jlocka maruuTHO-MapkepHas nmopopotHas 100*180 cm - 1 .

Komnrerotep Athlon x2 255/HDD250GB/RAM 4GB/K/M/Monitor AOC 919VZ
- 1 mr.

[Tpoextop DEXP DL-200 - 1 mit.

Oxpan HacTeHHbld DEXP WM-60 - 1 mir.

TeneBuzop mnasmennbiid n/lxu RT-42PC 3 R - 1 mir.

[Tporpammuoe obecneuenue: OS Windows, Microsoft office, Google Chrome,
Adobe Acrobat DC, Maple 14.

2 UapopmanmnoHHoOe o0ecneyeHre peajnu3annu padodeid mporpaMmmbl

s peanuzanuu pabodeit mporpaMMbl Y4€OHOM IUCHUIUIMHBI OUOIUOTEYHBIH
dboHn 00pa30oBaTENbHON OpraHW3alid WMEET TIedYaTHbIe W/WIH DJICKTPOHHBIC
oOpa3oBaTenbHbie W WHGOPMAIMOHHBIE  PECypChl, PEKOMEHIyeMble  IJis
MCTIOJIb30BaHUs B 00pa30BaTEeILHOM ITPOIIECCe:

2.1 OcHOBHBIE JIeKTPOHHbIE U3IAHMS:

1. KosznoB B.B. Maremarnka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHAIIM3A,
reoMerpust: yueOHuk s 10 kmacca . ba3zoBeiii u yrimy6nénnsiii yposuu / B.B. Kos-
noB, A.A. HukutuH. - Mocksa : Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-
00359-9. - URL: https://ibooks.ru/bookshelf/374152/reading. - TekcT: 3MeKTPOHHBIN.

2. KosnoB B.B. Maremaruka: anreOpa um Hayajga MaTeMaTHYECKOTO aHAIIN3A,
reoMerpust: yueOHuk s 11 kmacca . ba3zoBeiii u yrimy6nénnsiii yposuu / B.B. Kos-
noB, A.A. HukutuH. - Mocksa : Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-
00274-5. - URL: https://ibooks.ru/bookshelf/374166/reading. - TexcT: 37eKTPOHHBIH.

2.2 TlonoJiHUTEIbHbIE JIEKTPOHHbIE U3IaAHMS:

1. Abnynnuna, K. P. Marematuka : yueOnuk s CI1O / K. P. A6nymuna, P. T,
MyxameraunoBa. — Caparos : [IpodoOpaszoranue, 2021. — 288 ¢. — ISBN 978-5-
4488-0941-5. — Texcr : anexrponnbiit // L{udporoit oOpazopatenbHbIi pecype [PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/99917.html. — Pexum mo-
CTyMa: I aBTOPHU3UP. MMOTh30BaTEIICH.

2. Anmaros, A. B. Maremaruka : yue6Hoe nocobue mist CIIO / A. B. Anmaros.
— 2-e m3n. — Caparos : [IpodobOpazoBanue, Aii [Tu Op Meaua, 2019. — 162 ¢. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Texcr : snexrponssiii // [{udpo-
Boil  oOpaszoBarenpHbii  pecypc IPR SMART : [caiit] —  URL:
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https://www.iprbookshop.ru/80328 html. — Pexxum nocrtymna: ajis aBTOPU3UP. MOJIb-
30BaTeNen.

2.3 JIonoJIHUTE/IbHbI€ HCTOYHUKMU:

1 www.fcior.edu.ru (Mupopmanmonnsie, TPEHUPOBOUYHBIE U KOHTPOJIbHBIE Ma-
TEepHUabl).

2 www.school-collection.edu.ru (Eamnas xostekiuu 1m@poBeIX 00pa3oBa-
TEBHBIX PECYPCOB).
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