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Pabouast mporpamma 06111e00pa3oBaTeIbHON y4eOHOM MUCIMIUIMHBI pa3paboTaHa
Ha ocHoBe DenepalbHOrO TOCYIAPCTBEHHOIO0 O00pPa30BAaTEIbHOIO CTaHIApTa
cpeaHero oOIero oopa3oBaHUs, MPUMEPHON MPOrpamMMbl 00IIIe00pa3oBaTEILHOM
yueOHOM nucuumuinHbl «MaTtemarnka», pexomeHgoBanHod DPI'AY «DUPO» B
KaueCcTBE MPUMEPHOU MPOTrpaMMBbl JJIsl peaanu3ali OCHOBHOW MpodeccruoHaIbHON
obpazoBatensHoi mporpammbl CIIO Ha 6a3e ocHOBHOro 00IIero oOpa3oBaHUs C
MOJIy4YEHHUEM CpeAaHero oOIero oOpa3oBaHUsl C YYETOM TEXHUYECKOTO Mpoduis
npodeccuoHaNbHOrO 00pa3oBaHusi, PexoMeHmanuii mo opraHu3aluu MOJYy4EeHUs
cpeaHero ooOmiero oOpa3oBaHMs B MOpejeiax OCBOSHHS 00pa3oBaTEIbHBIX
MporpaMM CpeIHEero mnpodeccHoHaIbHOro o00pa3oBaHusl Ha 0a3e OCHOBHOIO
oOirero oOpa3oBaHusA C y4eToM TpeOoBaHUM (eaepalibHbIX TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHAAPTOB U MOJy4aeMOM MpodeccCuu WU CreluaibHOCTH
cpenHero  mpodeccuoHalbHOrOo  oOpaszoBaHus  (mucbmo  JlemaprameHTa
rOCYJapCTBEHHOW MOJUTUKU B cdepe MNoAroroBku padbouumx kaapos u IO
Munoopuayku Poccun ot 17.03.2015 Ne 06-259),¢c yaerom [IpumepHOii OCHOBHOM
00pa3oBaTeIbHOM MpPOrpaMMbl CpeHEero o00I1ero oOpa3oBaHus, OJI00PEHHOU
pemerreM (denepanbHOro y4eOHO-METOAMYECKOT0 OOBEIUHEHUSI IO OO0IIeMy
obpazoBanuro (mporokon ot 28uroHs 2016 1. Ne 2/16-3), VYTouneHuit
Pexomenganuuii mo OpraHu3aly MOJYYEHHs] CpPeAHEro oOmero oOpa3oBaHUs B
mpeaenax OCBOCHHUS 00pa30BaTENBHBIX MPOTPAMM CPEIHET0 MPOo(ecCHOHATFHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHHs C y4eTOM TpeOOBaHHI
(benepabHBIX TOCYIapCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB W TMOJIy4aeMOM
npodeccun WM CHEIUANTbHOCTA CPEIHETO MPOodheCcCHOHATHHOTO 00pa3oBaHUS
(muceMo JlemapramMeHTa TrOCYyJIapCTBEHHOW TOJUTUKKA B cdepe MOArOTOBKHU
pabounx kaapoB u HIIO MwunoOpnayku Poccum ot 17.03.2015 Ne 06-259) u
[IpumepHBIX TIporpaMMm  00IIe00pa3OBaTEIbHBIX YUYE€OHBIX JUCHMIUIMH  JJIS
npodeccuonanbHbIX 0Opa3zoBarenbHbIX opranusamuii (2015 r1.) (OmoGpeHo
Hayuno-metonuueckum coBetoMm llenTpa mpodeccroHanbHOro oOpa3oBaHus U
cuctem kBanupuxanuit ®I'AY «®HUPO» ITlporokon Ne 3 ot 25 mas 2017 r.)
Opranuzarus pa3paboTIHK:

Opranuzarnus pa3paboTIHK:

[TOYY CIIO «Beicmnii opuIAYECKUN KOJIEIK: SIKOHOMUKA, (PUHAHCHI, CITyx)0a
0€301acHOCTH»

Pa6ouas nmporpamma paccmotrpena Ha ITIHK

[Ipotokon Ne ot 2020 T.

[Mpencemarens ITIK [3aiiuiesa E.H. /




OI'JIABJIEHUE
1. HIOACHUTEJIBHASA 3AIIUCKA
1.1. OOmas xapakTepuCTHKA Y4eOHO! JUCHMILIHHBI
1.2. MecTo y4eOHOI TUCHUILUINHBI B y4eOHOM IJIaHe
1.3. Pe3yabTaThbl OCBOEHUA Y4eOHOI TUCIUILIHHBI
1.4. PexomeHayeMoe KOJUYECTBO YACOB HA OCBOCHHE
NMPorpamMmabl
2. CTPYKTYPA, COOJEP) KAHUE U TEMATUYECKOE
IJIAHUPOBAHME YYEBHOM JJUCIIUTIIMHBI
2.1. O0bem yuyeOHOUH TUCHUIJIMHBI U BHAbI Y4eOHOH padoThI
2.2. TlpuMepHBIii TEeMATHYECKHI IJIAH U COJAEPKaAHNE YUeOH O
AUCUMILTHHBI
2.3. XapakTepuCTHKA OCHOBHBIX BUJIO0B JI€ATEJILHOCTH
CTYJACHTOB
3. YYEBHO-METOAUYECKOE U MATEPUAJIbHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBI
YUYEBHOM JUCHUIIJIMHBI
3.1. TpeGoBaHusi K MHHUMAJIBHOMY MAaTepHAJIbHO-
TEXHUYECKOMY 00eCIIeYeHH IO
3.2. HudopmanmonHoe odecnevyeHue 00ydeHus
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA
YUYEBHOM JUCHUIIJIMHBI
5. METOANYECKHUE PEKOMEH/JIAIIUHA 11O
PA3ZPABOTKE U PEAJINBAIINU AJATITUPOBAHHBIX
OBPA3OBATEJIBHBIX ITPOI'PAMM CPEAHEI'O
HNPOPECCHUOHAJIBHOI'O OBPA30OBAHUSA

~N o o B~ B~

33

38

38

38

39

41



1. HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma oOmieoOpa3zoBarenbHOM yuyeOHOM JucuUIUIMHBL  «MaTeMaTtuka»
MpeIHa3HAaYeHa  JUIsi  W3YYCHHWs  MaTeMaThKu B MPOdeCCHOHATBHBIX
oOpazoBarenpHbIX opranmzamusax CIIO, peanusyoomux o00pa3oBaTENIbHYIO
IporpaMmy CpeaHero ooOmero o0pa3oBaHUs B IpeJenax OCBOEHHS OCHOBHOM
npodeccuonanbHoi odpazoBatenbHoi nmporpammsl CIIO (OITOIT CIIO) na 6a3ze
OCHOBHOTI'O 00111er0 00pa3oBaHus IPH MOATOTOBKE CIELMAIMCTOB CPETHETO 3BEHA.

Copepxanue miporpamMmbl  «MarteMaTuka»  HampaBJIEeHO Ha  JOCTHXKEHUE
CICIYIOIIMX 1eJIeit:

-- obecnieueHue c(hOPMUPOBAHHOCTH MPEJICTABICHUI O COLMANIbHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (PaKTOpax CTAHOBJICHUSI MAaTEMATUKH;

-- obOecrieyeHne CPOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO U
MaTEeMaTUIECKOTO MBIIIICHNUS;

-- o0ecrneueHre chOPMUPOBAHHOCTH YMEHUSI IPUMEHSATH TOJIyYEHHBIE 3HAHUS TTPU
PELICHUN Pa3JIMYHbIX 3a7a4;

-- obecreyeHne cPOPMUPOBAHHOCTH TMPEACTABICHUNA O MaTeMaTHKE KaK O YacTH
OO0IIIeYEIOBEYCCKOM KYJIBTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OIMCHIBATh U U3YYaTh PCATbHBIC MPOIIECCHI U SBIICHUSI.

1.1. O0mas xapakTepucTHKA y4eOHOM JUCHMIUVINHEBI «MaTtemaTuka»

PaGouas mporpamma y4eOHOW NHUCIMIUIMHBI TPEIHA3HAYCHA IS pean3aIluu
cpeaHero oobmero oo6pasoBanus B npenenax OIIOIT  TITIICC3 TUISt
crienuanpHocTen 09.02.03 «lIporpammupoBaHue B KOMIBIOTEPHBIX CUCTEMAax»,
20.02.04 «Iloxapnast 6€30MaCHOCTHY» B COOTBETCTBUH C IPUMEPHOM MpOrpaMMon ¢
Y4€TOM TE€XHHYECKOTO MPOQUIIs MOIy4aeMoro npopecCuOHaIbHOr0 00pa30BaHusl.

ITpu ocBoenuu npodeccuit CI1O u criermanbaocTeit CITO TeXHUUECKOT0
npopuiss  npodecCHOHANBHOTO  00pa30BaHUS  JUCIMUIUIMHA  «MaTEeMaTHKa»
nzyuaercs Ha npoduibHoM ypoBHe DPI'OC cpennero obuiero oopazosanus. [Ipu
M3YUYEHUU JUCUUIUIUHBI MPECIEAYIOTCS KaK O0Iue IeNH W3yYeHHUs] MaTEeMaTUKH,
TaK M y4YUThIBaeTCA crenuduka ocBauBaeMoil cnenuaibHOCTU. Tak o0Iue menu
TPAJUIIMOHHO PEANM3YIOTCS B YETHIPEX HAIMPABICHUSIX:

- o0111ee mpeAcTaBIeHUE 00 UIesIX U METOJaX MaTeMaTHKU;

- UHTEIJIEKTYalIbHOE Pa3BUTHUE;

- OBJIaJICHUE HEOOXOIUMbIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

- BOCIIMTATEIbHOE BO3JCUCTBHE.

Tak kak npodWIb CHEIUATBHOCTH TEXHUYECKHUH, TO BBIOOp Ienei
CMeIlaeTcsl B MparMaTUYeCKOM HaIpaBlICHUH, MPEAyCMATPUBAOIIEM YCUJIEHUE U
pacuiipeHue MPUKJIIATHOTO Xapaxkrepa U3y4YCHUS MaTeMaTHKH,
MPEUMYIIECTBEHHON OpUEHTAIlMM Ha aJTOPUTMUYECKHN CTWIb MO3HABATEIbLHOU
e TETbHOCTH.



N3yuenne maTteMaTwku Kak npoduiibHON 00111e00pa3oBaTesibHON yueOHOU
TUCIUIUIMHBI,  yYYWATHIBAIOIIEH  CHeNUUKYy  OCBaWMBaeMOW  CTYJACHTaMU
cneruanbHocTH CIIO, oOecieunBaeTcs:

-BBIOOPOM PA3TMYHBIX MMOX0I0B K BBEICHHIO OCHOBHBIX ITOHSTHIA;

-opMupoBaHUEM CUCTEMBbl YYEOHBIX 3aJaHuil, 00eCTIeUNBAIOIINX
3¢ (HEeKTUBHOE OCYIIECTBICHIE BRIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

-o0orameHuemM CrHeKkTpa CTwied ydeOHOW  NeITeNTbHOCTH 3a  CUeT
COTJIACOBAHMS C BEAYIIUMHU JESITEIBHOCTHBIMH XapaKTEPUCTHKAMU BBIOpaAHHOM
CIEIUATHHOCTH.

[IpodwbHast cocTaBisOmMAs OTPAKACTCI B TPEOOBAHMSIX K IOATOTOBKE
00y4Jaromuxcs B 4acTH:

-00IIe CUCTEMBI 3HAHWH: COJEp)KaTEIbHBIE MPUMEPHI HCTIOIb30BAHUS
MaTeMaTUIECKUX UICH U METOZO0B B MPOGECCHOHATBHON eI TeTLHOCTH;

-yMEHUH: pa3uurie B YpOBHE TPeOOBaHWA K CIIOKHOCTH TPUMEHSIEMBIX
aJTOPUTMOB;

-PAaKTHYECKOTO HCIIOIL30BaHUS TPUOOPETEHHBIX 3HAHUH W yMCHHI:
WHIUBUIYATLHOTO YYeOHOTO OIBITa B TMOCTPOSHWHM MAaTeMAaTHYECKUX MOJEIEH,
BBITIOJTHEHUN UCCIIEA0BATEIBCKUX MMPOCKTOB.

1.2. MecTo y4eOHOI TUCHUILIMHBI B Y4eOHOM IJIaHe

VYyeOHass aucuuiuimHa «MaTtemaThuka» H3ydaercs B 0011eo0pa3oBaTeIbHOM
nukie yyeoHnoro miana OITOII CIIO Ha 6a3e OCHOBHOTO 0011ero oOpa3oBaHus ¢
MOJIyYEHHUEM CPEIHETO 00111ero 00pa3oBaHus.

B yuebOnpix mmanax IIIICC3 yueOnas aucrurinHa «MaTemaTuka» BXOIUT B
cocTaB 00111e00pa30BaTENbHBIX YUYEOHBIX JUCIIUILIHH.

1.3. Pe3yabTaThl 0OCBOCHUS YUEOHOM TUCIUNINHBI

OcBoeHne conepkanus ydyeOHOM aucuuIUIMHBL «MartemaTukay o0ecrneunBaeT
JTOCTHKEHUE CTYACHTaMU CIEIYIONUX Pe3yJdbTAaTOB:

JINYHOCTHBIX:
—— c(hOpMUPOBAHHOCTH MPEJICTABICHUIN O MAaTEMATUKE KaK YHUBEPCATILHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHMUS SIBIICHUI U MPOLIECCOB, UIESIX U METO/IaX
MaTeMaTHUKH;

—— MOHUMAaHKE 3HAYUMOCTH MAaTEeMaTUKH /IS HAYYHO-TEXHUYECKOI'0 Mporpecca,
c(hOpMUPOBAHHOCTb OTHOIIEHUSI K MAaTEMATUKE KaK K 4YacTH 0OIlleueTI0BEYECKOM
KYJbTYpPbl Y€pE3 3HAKOMCTBO C UCTOPHUEH Pa3BUTHSI MaTeMaTUKH, BOJIOIUEH
MaTEeMaTHUYECKUX UJICH;

—— Pa3BUTHE JIOTUYECKOT'O MBIILJICHUSI, IPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKOUN KYJIbTYpPbl, KPUTUUHOCTU MBILIJICHUS HA YPOBHE, HEOOXOIUMOM
1St Oy ytieit mpodeccuoHaabHOM AeATeNbHOCTH, JJIsl TPOAOTIKEHU 00pa30BaHUs
1 caM000pa30BaHus;

—— OBJIaJICHUE MATEeMaTUYECKUMU 3HAHUSIMHU U YMEHHUSIMU, HEOOXOJUMbIMH B
MOBCEIHEBHOM KU3HHU, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX



JTUCITUTUTAH U TUCIUTUINH MPOGECCUOHATBHOTO KA, IS TOTYICHUS
oOpa3oBaHus B 001acTsIX, HE TPEOYIOIIUX YIIIyOJIEHHON MaTEMaTUYECKON
MOITOTOBKH;

—— FOTOBHOCTbH M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha TMPOTSHKEHUHU BCEH KU3HH, CO3HATEIIBHOE OTHOIIIEHUE K HEITPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIIEITHOM TPodeCCHOHATIBHOM M 00IIIECTBEHHOM
NeSTETHbHOCTH;

—— TOTOBHOCTb U CLIOCOOHOCTb K CAMOCTOSITEIbHOIM TBOPUYECKON U OTBETCTBEHHOI
TeSTETHHOCTH;

—— TOTOBHOCTH K KOJJIEKTUBHOU paboOTe, COTPYTHUUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbLHOM, OOIECTBEHHO MOJIE3HOM, YI4eOHO-UCCIIeI0BATEIbCKOM,
MPOCKTHOM U JPYTUX BUAAX JACATEITHHOCTH;

—— OTHOIICHHE K PO(HEeCCHOHATHHOM IEATeTFHOCTH KaK BO3MOYKHOCTH y4acTHs B
PEIICHUH JINIHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAITMOHAEHBIX
npo0JieM;

MeTanpeaMeTHbIX:

—— YMEHHE CaMOCTOSITEIIbHO OTPEIEIATh IENH IeITeTLHOCTH U COCTABJISATh TUTAHBI
JESTETHHOCTH; CAMOCTOSITEIHHO OCYIIECTBIISATh, KOHTPOJIUPOBATH H
KOPPEKTUPOBATH JIEATEILHOCTH; UCTIOIB30BaTh BCE BO3MOXKHBIC PECYPCHI IS
JOCTIKEHUS TIOCTABJICHHBIX TEJIEH U peaTn3aiiy IJIaHOB eI TeIIbHOCTH;
BBIOWPATH YCTICIITHBIE CTPATETUN B PA3IUIHBIX CUTYAIHSIX;

—— YMEHHE MPOYKTUBHO O0IIATHCS U B3aUMOJICHCTBOBATH B IIPOIIECCe
COBMECTHOM JIEATEIbHOCTH, YIUTHIBATh MO3UIINH IPYTUX YYACTHUKOB
TesATEeNBHOCTH, 3G (HEKTUBHO pa3pemaTbh KOH(IUKTHI;

—— BJIaJICHHE HaBBIKAMH TIO3HABATEIHHOM, YI€OHO-UCCIIEIOBATEIHCKON 1
MIPOCKTHOMN JEATEeIbHOCTH, HaABBIKAMH pa3pelIeHus mpooieM; ClioCOOHOCTh
TOTOBHOCTH K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS MTPAKTUUYECKUX 3a]1a4,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHMS;

—— T'OTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITENIbHON WH(GOPMAIIHOHHO-
MO03HABATEILHOM JIEATEIIPHOCTH, BKJIFOYAs YMEHHE OPHCHTUPOBATHCS B PA3TMIHBIX
UCTOYHUKAX HH()OPMAIINU, KPUTHUECKH OI[CHUBATh H HHTEPIIPETHPOBATH
UHPOPMAITUIO, TIOTYyYaeMYF0 U3 Pa3InIHBIX HCTOYHUKOB;

—— BIIQJICHHE S3BIKOBBIMH CPEACTBAMH: YMEHUE SICHO, JIOTHYHO U TOYHO U3JIarath
CBOIO TOYKY 3pEHUS, UCTIOIH30BATh a/ICKBATHBIE SI3bIKOBBIC CPEIICTBA;

—— BIIQJICHWE HAaBBIKAMU TI03HABATEILHOM PEIICKCHH KaK OCO3HAHUS
COBEPIIIAEMBIX JEHCTBUIA U MBICIUTEIBHBIX MMPOIIECCOB, HX PE3YIHTATOB U
OCHOBaHW, T'PaHUI] CBOETO 3HAHWS M HE3HAHUS, HOBBIX IIO3HABATEIBHBIX 331249 U
CPEICTB JIJIsl UX JOCTHKCHHUS,

—— IEJICYCTPEMIICHHOCTh B TTOMCKAaX U MPUHSATHHU PEIICHHA, COOOPa3UTEIbHOCTD 1
UHTYUIIUS, Pa3BUTOCTh POCTPAHCTBEHHBIX MPECTABICHUH; CTIOCOOHOCTH
BOCIIPUHUMATh KPAcOTy U TAPMOHUIO MHpa!

NnpeaAMETHbIX:



—— c(hOpMUPOBAHHOCTH MPEJICTABICHUN O MAaTEMATUKE KaK YaCTU MUPOBOMU
KyJbTYpbl U MECTE MATEMATHKN B COBPEMEHHOM IUBUWJIM3AIINH, CIOCO0ax
ONMUCAaHUS ABJICHUN PEATbHOIO MUPA HA MAaTEMaTUYECKOM S3BIKE;

— c¢(hOpMUPOBAHHOCTD MPECTABICHUI O MATEMATUYECKUX MOHITUSAX KaK
BAXKHEUIIINX MATEMATUYECKUX MOJEIIAX, MO3BOJSIONIMX ONUCHIBATh U U3Y4YaTh
pa3HbIE MPOLECCHI U SIBJICHUS; IOHUMAaHUE BO3MOKHOCTH aKCUOMATHYECKOTO
MMOCTPOEHUS] MATEMATHYECKUX TEOPHIL;

—— BJIQJICHUE METOJAMH JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUS, YMEHUE UX
MIPUMEHSATH, TPOBOAUTH T0KA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHHUS 3a/1a4;

—— BJIQJICHUE CTAaHJAPTHBIMH IPUEMAMU PELICHUS PALIMOHAIBHBIX U
MPPALHOHAIBHBIX, TOKA3aTEIIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUHN
Y HEPABEHCTB, UX CHUCTEM; UCITOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B
TOM YHCJIE JUISI TOMCKA ITyTH PEIICHUS U WILTFOCTPALMU PELIEHNS] YPAaBHEHUHN U
HEPABEHCTB;

—— c(hOpMUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX MOHSATUAX
MAaTEMAaTHYECKOT0 aHAJIN3a U UX CBOMCTBAX, BJIaICHUE YMEHUEM XapaKTEpU30BaATh
noBeAeHNe GyHKITUN, UCTIOIB30BAHUE TIONYICHHBIX 3HAHUHN IS ONMCAHUS U
AHaJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

—— BJIQJICHUE OCHOBHBIMHU MOHATUSIMH O INIOCKUX U MTPOCTPAHCTBEHHBIX
T€OMETPUIECKUX (PUTYpaX, X OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTHh YMEHUS
pacrno3HaBaTh reOMEeTpuUYecKre PUrypsl HA YepTExKAX, MOACISIX U B PEATEHOM
MUpE; MPUMEHEHHUE U3yUYEHHBIX CBOWCTB reoMeTpuueckux Guryp u Gopmysn ais
pEILICHUsI TEOMETPUUECKHX 3a/]1a4 U 3a/]1a4 C MPAKTUYECKUM COAEPKAHUEM;

—— c(hOpMHUPOBAHHOCTH MPECTABICHUHN O MPoIleccax U SBICHUAX, UMEIOIUX
BEPOSATHOCTHBIN XapaKTeEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE,
OCHOBHBIX ITOHSTHUSAX 3JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTH U
OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITHI B MTPOCTEHIIINX MPAKTUYECKUX
CUTYalMsIX U OCHOBHBIE XapPAKTEPUCTUKHU CIIyYaWHBIX BEJIUYUH;

—— BJIQJICHUE HaBBIKAMHU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIpU
pelIeHUH 3a1a4.

1.4. PeKOMeH)]yeMOC KOJIHY€CTBO YaCO0B HA OCBOCHHUC
nporpamMmmsl JUCHAIVIMHBI

MaKCHMaJbHON yueOHON Harpy3Kku oOyuatomerocs 351uac., B ToM ducie:
00s13aTeNBHON ayIUTOPHON YUeOHOM Harpy3ku oOydarormierocs 234 Jac.;
CaMOCTOSITeIbHOM paboThl oOyuaromerocs 117 gac.

2. CTPYKTYPA, COAEP’KAHUE U TEMATHYECKOE
MJIAHUPOBAHUE YYEBHOM JUCIUILJIAHBI

2.1. O0beM yueOHOM TMCHUNJINHBI M BUIbI Y4e0HOH padoThl



Bua yue6Hoi# padoThl Oo0bem
4acoB
O04YHO
MaxkcuMaJjbHasi ydeOHasi HArpy3Ka (Bcero) 351
O0s3aTeqibHAsA ayIMTOPHAs yueOHas1 Harpy3Ka (Bcero) 234
B TOM YHCJIE:
na0opaTOpHbIE 3aHATHUS
IIPAKTHUYECKUE 3aHATUS 117
KOHTPOJIbHBIE Pa0OTHI -
KypcoBast paboTa (IIpoeKT) He MPeAyCMOTPEHO -
CamocrosiTesibHast paboTa o0y4yaruerocs (Bcero) 117

B TOM YHCJIC:

caMOCTOsTEeNIbHAs paboTa HaJ KypCcoBOU paboToOi
(IpOEKTOM) HE MPEAYCMOTPEHO

BrinonHenne qoManiHux 3agaHui

[ToaroToBKa K ayTMTOPHBIM IMPOBEPOYHBIM paboTam

IIOAIr0OTOBKA K UTOTOBOM aTTcCTalnuu




2.2 TemaTnyeckni JIaH M coiepkanue y4eOHoil mucunminabl OY /.14 MaremaTuka

HaumeHoBanue Coaepxxanue yueOHOro MaTepuasia, cCaMoCTOsITe/IbHAS paboTa 00y4aomIMXxcs. Oo0bem YpoBeHb
pa3/iesIoB H TeM 4acoB OCBOCHUS
04HO
1 2 3 5
Tema 0.1 Marematuka B HayKe, TEXHHKE, SKOHOMHKE, MH(POPMAIIMOHHBIX TEXHOJOTUSAX M MPAKTHYECKOU NESTEIbHOCTH. 2
Leny n 3a1aun U3ydeHne MaTEMaTHKY B YUPEXKICHHUSIX CPETHET0 PO EeCCHOHATIBHOTO 00pa30BaHHUsL.
Breaenne
Pazgen 1. 10
Pa3BurTue nonsaTHa 0
4ucie.
Tema 1.1. 3anuch HeNnbIX ¥ palMoOHAIBHBIX YHcesl. ApuMeTHIecKue AeHCTBYS Hall HUMU. JlelieHre ¢ ocTaTKOM, PU3HAKU 1 1
JenuMocTH. PasiokeHrne HaTypaJlbHOrO YHWCIa Ha IPOCThle MHOXUTend. HamOonpmmii oOmmid aennuTemsb.
Hensie n Hanmenpmiee obmee xpatHoe. OObIKHOBEHHBIE ApodHu. [IpaBuibHbIe, HenpaBUIbHBIE ApoOu. PaBeHCTBO ApobOeii.
panuoHaJbLHbIE OcHoBHOe cBoiicTBO Jnpobu. Cokpamienne apooOei. [IpuBenmenuwe apoOeid kK 0o0mEeMy 3HAMCHATEITIO.
ynucaa. Apugpmernueckue IeWCTBHS HaX OOBIKHOBEHHBIMHU Jpo0siMu. Jlecaruunbie npoOu. Apudmernieckue nercTBys
Haja JecITHYHBIMU ApoOsmu. [IpomeHTsl. OOpamieHne OOBIKHOBEHHOH ApoOM B OECKOHEUHYIO JECATHYHYIO
neproandecKyto 1poods. KoopaunarHas npsmMas. MHOXKECTBO palMOHATIBHBIX YUCEI
Tema 1.2. JleiictButenbHple uncna. YucnoBas mnpsmas. OO03HaYeHHs HEKOTOPHIX YHCIIOBBIX MHOXKecTB. CpaBHeHHE 1 2
JlelcTBUTENBHBIX unced. CBONCTBA YUCIIOBBIX HEPAaBEHCTB. UHCIIOBBIE IPOMEXYTKA. Moaylb OelCTBUTEIBHOIO
JeiicTBUTe/ILHBIE yucina. PopMmyna pacCcTOSTHUS MEXAY ABYMs Toukamu. [IpaBmiia nedcTBUSI HaJ ACHCTBUTEIBHBIMH YHCIIAMH.
4uca. CBoiicTBa apuUpMETHIECKHX NCHCTBUI Hal JeHCTBUTEIbHBIMU yucinamu. [Ipormopuuu. llemas wacth umncia.
Jpo6nast yacts uncna. MppanuoHansHble Yucia
IIpakTryeckoe 2ansTHEe 0 TeMaMm 1.1 n 1.2 2
Tema 1.3. Mogyns pefictBurensHoro umcna. @opmyna paccTOSHHS MEXTy IByMs ToukaMmu. [IpaBuia neiicTBus Hap 1 2
JIeWCTBUTENBHBIMA  unciamMu. CBoicTBa apuUMETHYECKMX JCHCTBUM Haja ACHCTBUTENBHBIMH  YHCIAMHU.
pubanxeHHbIe [Mportopumu. Ienas yacte uucna. JpoGHas yacts uncna. Onpezenenue apu)MeTHIECKOro KBaJpaTHOIO KOPHSI.
BBIYHCIEHUS U CBoiicTBa aprupmMeTHuecknx KopHeid. KopeHb HeueTHOH cTeleH N3 OTpUIATEIBHOrO Ynciia
BBIYHCIUTEIbHBIE
cpeacTea
Tema 1.4. [TpubmmxenHple 3HaYeHUsT yucen. AOCONIOTHAs W OTHOCHTENbHAS IOrPEIIHOCTH. JlecaTHYHbIe NMpUOIMKEHNS] 1 2
JICWCTBUTENIBHOTO 4YHCJIa IO HEAOCTaTKy M 1o u30bITKy. [IpaBmiio wn3BiedeHWs KBaJpaTHOrO KOpHS U3
Crenenn ¢ HATYypaJIbHOr0 YUCHa.
PalMOHAJIBHBIM U
AeHCTBUTEIbHBIMHA

nmoxkasarTeJjieM.




IIpakTnyeckoe 2anHsTe o TeMam 1.3 u 1.4

Tema 1.5.

KommiekcHbie
quciIa

IloHsiTHE 0O KOMIUICKCHOM YHCIIE. ApI/I(bMeTI/I‘leCKI/Ie Oornepanu HaJl KOMIUICKCHBIMU YHUCJIaMU. Anre6pa1/1qecxa;1
(bopMa KOMILIEKCHOTO urciia. OThICKaHUe KOMILIEKCHBIX KOpHeﬁ YpaBHCHUA.

IIpakTnyeckoe 2ansTHE 1O TEMe 1.5

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofepkaHusi. lcronp3oBaTh NPHOOpETEHHBIE
3HAHWS B IPAKTUUECKOM IEATEIHLHOCTH W B ITIOBCEIHEBHOW XHM3HHU, apu(MeTHUECKHe NEWCTBUS HaJ YHCIaMHU,
YCTHBIE M IMCHMEHHBIE ITPUEMBI; IIPHOJIMKEHHBIC 3HAUCHMS BEJIMYMH U TTOTPEITHOCTH BBIYMCIEHUH (abcomoTHas
1 OTHOCHUTEINbHAs); CPaBHEHHE YMCIIOBBIX BBHIPAKECHHH.

CamocrosiTeqibHasi padoTa: BBIIOJIHEHHE JOMAIIHUX 3aJaHuil 110 pa3jeny |

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI

©CoNo AW E

Apudpmernueckre ASHCTBUS HAJL YHCIAMH.

[TpubamxeHHble 3HAYEHNS BETMYHH.

CoMHUTeNBHBIE TU(PHI YNCTIA.

[TpaBuito 3anucy MpUOIMKEHHBIX YHCET.

OxpyriieHre MPHOIMKEHHBIX YHCEL.

I'pannma abcomoTHOM MOrPEeNIHOCTH PUOIKEHHOT0 YHCTIa.
I'paHnIa OTHOCHUTENHHOM MOTPEUTHOCTH MTPUOIMKEHHOTO YHUCTIA.
[paBuia neficTBril ¢ TPUOIMKEHHBIMI YUCTaMU.

. OCHOBHBIE IPYNNBI MUKPOKAJIBKYISTOPOB U MX OCHOBHBIE OTJIMYHSL.

10. CsoiicTBa crereHel.
11. OcHOBHEIC IpaBHJIa BRITIOIHEHNS BEIYUCIUTEIHFHOTO IIPOIIecca.

Pazgen 2.

Kophu , crenenn,
JorapugmMsl.

28

Tema 2.1

CTeneHu U Ux
cBoOiicTBA.

Crerens ¢ HATypaJIbHbIM ITOKA3aTCJICM. CBolicTBa CTCIEHU C HATypaJIbHbIM IIOKA3aTCJICM. CrerneHb ¢ HYJICBBIM
nokazareneM. CTeneHb ¢ OTPULATCIIBHBIM  [ECJIBIM  1IOKAa3aTCJICM. CTaH,I[apTHBIfI BU IIOJIOXHUTCIIBHOI'O
ﬂeﬁCTBHTeHBHOFO qucia.

IIpakTHyeckoe 2ansTHE N0 TEMe 2.1

Tema 2.2.

HpeO6pa3OBaHI/IH anre6pa1/1qecm/1x BI)Ipa)i(eHI/Iﬁ, coACpiKalUuX CTCICHU.
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HeiicTBus co
CTCNICHAMM.

Tema 2.3

Kopun n nx

Omnpenenenne apu(MeTHIecKoro KBajpaTtHoro kopHs. CBoicTBa apudmerndeckux kopHei. KopeHbp HedeTHOMH
CTETIEHU U3 OTPULATENBHOrO YUCa.

CBOlicTBA.
IIpakTHyeckoe 2ansaTHE O TeMaM 2.2 u 2.3
Tema 2.4 [Ipeobpa3oBanue anreOpanvecKux BHIPAKEHUH, COAEpKaINX KOPHH.
JeiicTBus ¢
KOPHSIMH.
IIpakTryeckoe 2ansTHE N0 TeMe 2.4
Tema 2.5. Crenienp ¢ poOHBIMU TOKa3aTensiMu. CBOWCTBa cTeneHel ¢ panrMoHaJIbHBIMU TOKa3aressiMu. [IpeoOpa3zoBanue
palMOHAIIBHBIX, MUPPALHOHAIBHBIX, CTENECHHBIX, ITOKAa3aTENbHBIX BbIpakeHWH. [IpeoOpa3zoBaHHe YHCIOBBIX H
O0o0maromme OYKBEHHBIX BBIPa)KCHHUH, COIEpIKAIINX CTENCHH, IIPUMEHSISI CBOMCTBA.
MOHATHUS 0

nmoxkasarteJjie CTCIICHHU.

IIpakTryeckoe 2aHsATHE N0 TEME 2.5

Tema 2.5
(mponoJskeHue).

O6o01maomme
IMOHATHA O
MoKa3areJie CTeNeHH.

Hpeo6pa3OBaHHe YHUCJIOBBIX U 6yKBeHHI>IX BBIpa)KeHPIﬁ, CoACpKaIuX CTCIICHU, IIPUMCH A CBOIiCTBA.

IIpakTnyeckoe 2aHsATHE N0 TEME 2.5

Tema 2.6

Oo6o01maommue
IMOHATHHA O
MoKa3areJie CTeNeHu

Hpeo6pa3OBaHHe PpallMOHAJIbHBIX, UPPALITUOHAJIBHBIX, CTCIICHHBIX, ITOKA3aTCIIbHBIX BBIpa)I(GHI/IfI. Hpeo6pa3OBaHHe
YHUCJIOBBIX U 6yKBeHHBIX BBIpa)KeHPIﬁ, coACpiKalnuX CTCICHU, TPUMCHS S CBOMCTBA.

IIpakTHyeckoe 2aHsATHE 1O TEME 2.6

Tema 2.6

Jlorapugmsl u ux
CBOlicTBA.

Omnpenenenne jorapupma MOJOKHUTEIBHOTO YMCIa O AaHHOMY OCHOBaHHMIO. OCHOBHOE Jorapu(pMHUIECKoe
ToxnectBo. [IpaBuna nevictus ¢ norapudmamiu. Ilepexon K HOBOMY OCHOBAaHHIO Jlorapupma

IIpakTHyeckoe 2ansaTHE 1O TEMeE 2.6
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Tema 2.6 [lepexox k HOBOMY OCHOBaHHIO JTorapudma 1
(mponoskeHue)
Jlorapugmsl u ux
CBOlicTBA.
IIpakTHyeckoe 2ansATHE 1O TEMeE 2.6 1
Tema 2.7 JecsatnuHple W HaTypasibHble JiorapuMbl. XapakTepUCTHKAa W MaHTHCCA JICCATHYHOrO Jiorapugma. 2
JlorapndmupoBanne n norenmpoanue. [IpeodpasoBanue orapuMHUUECKUX BHIPAKECHHH.
JeiicTBus ¢
Jorapupmamu.
IIpakTHyeckoe 2ansTHE 1O TEMe 2.7 1
IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofiepxkaHusi. lcronp3oBaTh NPHOOpETEHHBIE
3HAHWSA B TPAKTHYECKOW NESITENBHOCTH W B IIOBCEIHEBHOM JKM3HH, CTENeHH M KOopHU. KopHM HaTypaibHON
CTENeHM W3 YMciia W MX cBoicTBa. CTENeHM C palMOHANBHBIMHM IIOKa3aTeNIsiIMHM, WX cBolcrBa. CrereHu ¢
JICHCTBUTEIBHBIMY MOKa3aTessiMi. CBONCTBA CTENEHEH ¢ IeHCTBUTEIBHBIMU ITOKA3ATEISIMH
IIpoduisHbie n npogeccHOHATBHO 3HAYHMMBbIE 3JIEMEHTHI cofepskaHusi. lcronabp3oBaTh NPHOOpETEHHBIE
3HAHWSA B NPAKTUYECKOH AEATEIBHOCTH M B IOBCEJHEBHOW XW3HH, Jiorapudm. Jlorapudm umcma. OcHOBHOE
sorapu(MUUecKoe TOXAECTBO. JlecsiTHUHBIE W HaTypajbHbIE JorapudMel. [IpaBuia aeiicTBus ¢ norapudmamu.
Ilepexoq k HOBOoMy ocHoBaHMIO. [IpeoOpasoBaHme anreOpanyeckux BbIpakeHHH. [IpeoOpa3oBanue
palroOHANIBHBIX, HPPAIMOHAIIBHBIX, CTETICHHBIX, TIOKa3aTENbHBIX U JIOrapru(hMUUECKUX BBIPAKESHHUH.
CamocTosiTesibHasi padoTa: BBHIIIOIHEHUE JOMAIIHNX 33aHUH 110 pa3zeny 2 15
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSTEJILHOM PadoThI
1. CsoiicTBa creneHeil.
2. Ompenenenue morapugma.
3. CsaoiicTBa n0raprumos.
4. HatypasnbHble, 1eCSATHYHBIE JIOTAPH(DMBL
Pazpneu 3. 31
OcHOBBI
TPUTOHOMETPHUH.
Tema 3.1. Pannannas u rpagycHas Mepa yria. BpamarenasHoe IBHKEHHE. 1
Paguannas mepa
yraa.
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Tema 3.2. UucnoBast OKpYKHOCTh Ha KOOPIAMHATHON TUTOCKOCTH. BpammaTenpHoe TBIKEHUE.
YucaoBan
OKPYKHOCTb.
Tema 3.3. OnpeneneHre  TPUTOHOMETpPHUYCCKMX — QyHKIuWi.  OnpepeneHue  cWHyca, KOCHHyca  yrila.  3HAaKH
UTOHOMETPHUYECKUX KIHI 110 Y€TBEPTAM.
Onpenenenne P P pymiu P
TPUTOHOMETPHYEeC

KHX (QYHKIUA.

IIpakTHyeckoe 2ansaTHe no TeMaM 3.2 u 3.3

Tema 3.4.

3aBUCHMMOCTDb MeKIY
TPUTOHOMETPHYECKHU
MU QPYHKUMAMH

Hor[apHa;I 3aBUCUMOCTL MCKAY TPUTOHOMECTPUICCKUMU (byHKHI/ISIMI/I. OcHoBHOE TPUTOHOMETPUICCKOC
TOXICCTBO. HpI/IMCHCHI/IC OCHOBHOTI'O TPUTOHOMETPUYCCKOI'O TOXKACCTBA I TOXKACCTBCHHBIX HpeO6pa3OBaHHﬁ.

Tema 3.5. Tpuronomerpudeckne (QyHKIUH YUCIOBOTO aprymenTa. OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO.
Tpuronomerpu4ecKu
e GyHKIHMn
YHCJI0BOI0
apryMeHTa..
IIpaxTryeckoe 2ansTe no TeMaM 3.42 u 3.5
Tema 3.6. CuHHyC, KOCHMHYC, TaHT€HC M KOTAHI€HC CYMMBI M Pa3HOCTH IBYX YIJIOB. BblpakeHnme cuHyca, KOCHHYyca U

D opMyJIbI CI0KEHHUS.

TAHTCHCA CYMMBI YI'JIOB YCPE3 3HAYCHUA OTHUX YIJIOB.

Tema 3.7.

Cunyc, KocMHYC U
TAHTCHC ABOITHOI 0

Hpeo6pa3OBaHHe CHHYCad, KOCMHYCa W TAaHI'CHCA HBOﬁHOFO yria, UCIOJb3ysd (bOpMyJ'ILI CJIOXKCHUA JIBYX YIJIOB.
Hpeo6pa3OBaHHe CHHYCa, KOCMHYCAa U TaAHI'CHCA IMOJIOBUHHOI'O YTJIa, UCIIOJIb3 Yy (bOpMyJ'ILI CJIOXKCHHUA.

yraa.
[IpakTHyeckoe 2aHsTHE IO TeMaM 3.6 u 3.7
Tema 3.8. ®opMynbl TIpuBeicHus. [IpUBEIeHHE CMHYCOB, KOCHHYCOB M TaHreHcoB yriaoB Oombmmux 90° kx cuHycam,
KOCMHYCAaM ¥ TAHI€HCAM YTJIOB MEHBIIMX MM paBHBIX 90°
OcHOBHBIE
TPUTOHOMETPHYECKH

e npeodpa3oBaHus

Tema 3.9.

D opmyJibl ABOITHOTO

[Ipeobpa3oBaHne TPUTOHOMETPUYECKUX BBIPAXKECHHH C ITOMOIIBIO (GOPMYN NPUBEICHHUS, UCIOIB3YIO (HOPMYIIBI
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yria. JBOMHOrO yria.
IIpakTryeckoe 2ansTHE N0 TeMaM 3.8 u 3.9
Tema 3.10. [Ipeobpa3oBaHue TPUTOHOMETPHUYECKNX BBIPAXKEHHUH ¢ moMoIbio Gopmyn rmonoBuHHOrO yria. I[IpeobpasoBanne
UTOHOMETPUUYECKUX BBIPAXKEHHHA C TOMOIIBIO (OPMYIT NPHUBEICHHS, HCIIOIb3 OpPMYJIBI JIBOHHOTO H
Mpeodpasosanue | P p p IO  (OPMYI NIPUBEICHHS, yio opmyisl 1t
IPOCTeH X TIOJIOBUHHOT'O YTJIOB.
TPUTOHOMETPHYECKH

X BbIpa:KeHH

Tema 3.11.

Tpuronomerpuiecka
A1 pyHKIuUA y=sin x

Tpuronomerpuyeckas ¢pynkmust y= sin X. E€ cBoiictBa u rpacdux. [lepuognanocts.

IIpakTnyeckoe 2ansTre o Temam 3.10 u 3.11

Tema 3.12.

Tpuronomerpuiecka
A1 YHKIUA Y= COSX

Tpuronomerpuueckas pynkuust y= cosx. E€ coiictBa u rpaduk. IleprnoguanocTs.

Tema 3.13. Tpuronomerpuyeckast GyHKIMH y= tg X, y=ctg X. Mx cBoiicTa u rpaduk. [leproguaHocTs.
Tpuronomerpu4ecKu
e GyHKIMHu y= tg X,
y=ctg Xx.
[IpakTryeckoe 2ansTHe 10 TeMaM 3.12 u 3.13
Tema 3.14. ApKcuHyc, apKKOCHHYC. ApKTaHTeHC, apKkoTaHreHc. Ipocreiime TpuronoMerpuueckne ypaBHeHus. Perienue
UTOHOMETPUUECKUX YPaBHEHHH.
OCHOBHBIE METOBI P P P
peleHus
TPUTOHOMETPHYECKH

X YPaBHEHUIA.

IIpakTryeckoe 2ansTHEe 1O TeMe 3.14

IIpopuisHbie U TNpodeccHOHATBHO-3HAYMMBIE 3J1eMeHTHI cofaep:xkaHusi. lcronb3oBarhk NpHoOpEeTEeHHBIE
3HAHUS B NPAKTUYECKOH IEATENBHOCTU M B MOBCEJHEBHOW >XU3HU, Pamuannas Mepa yrma. CHHycC, KOCHHYC,
TAHTeHC, KOTAaHTEHC, CEKaHC, KocekaHC uuciaa. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (OpMyIIbI
npuseneHus. CHHYC, KOCHHYC U TAHTEHC CYMMBI U pa3HOCTH JIBYX YIJIOB

IIpoduisHbIe 1 MpodeccHOHATBLHO 3HAYNMBbIE JIEMEHTHI cofep:kaHus. Vcronp30BaTh NpHOOpETEHHBIE
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3HaHUsA B HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTU, CUHYC U KOCUHYC HBOﬁHOFO yria. q)OpMyJ'H)I MOJIOBUHHOT'O yTJIa.
Hpeo6pa3OBaHHe CYMMbI TPUTOHOMCTPHUYICCKUX (byHKHI/II/I B IMTPOMU3BCACHUC U IPOU3BCACHNA B CYMMY.
BBIpa)KGHI/IG TPUTOHOMECTPUICCKUX (byHKHI/II/I YCpe3 TAHI'CHC MMOJIOBUHHOI'O apryMmeHTa. HpeO6pa3OBaHI/IH
HpOCTGﬁmHX TPUTOHOMETPUICCKUX BBIpa)i(eHI/Iﬁ.

IIpopuisHbie n npodeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofiepxkaHusi. lcronbp3oBaTh NPHOOpETEHHBIE
3HAHUS B NPAKTUYECKOU AESITEIbHOCTH, APKCHHYC, apKKOCUHYC, apKTaHT€HC, apKKoTaHreHc uucia. [Ipocreiimue
TPUTOHOMETPHUUYECKHE YPaBHEHHS. Pemenune TPUTOHOMETPUUYECKUX YpaBHEHUI. IIpocreiimue
TPUTOHOMETPHUUYECKHE HEPABEHCTBA.

CamocrosiTesibHAs padoTa: BHIIIOJHEHUE JOMAIIHUX 3aaHUi IO pa3aeny 3

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI

Nk~ WNE

Onpenenenue paguaHa.

dopmyra nepeBojia rpaaycHON MEpHI yrila B paJdaHHyIo.
OmnpeneneHne cuHyca, KOCHHYca, TAHTeHCa, KOTaHI'eHea YIJia.
OO0patHble TPUTOHOMETPUUECKHE (QYHKIIHH.

CBoiicTBa 1 rpa)MKH TPUTOHOMETPHUYECKUX (HYHKIMH.

CBoiicTBa 1 rpauKi 0OPATHBIX TPUTOHOMETPUUECKHX (DYHKIIMH.
[MTocTpoeHne reoMeTpuIecKix Mpeodpa3oBaHMUM.

Pemienne TpUroHOMETPUYECKUX HEPABEHCTB.

15

Paznen 4.

DyHKIUH U
rpadguxn.

18

Tema 4.1

DOyHKIUH.

O06macTb onpeaeneHus 1 MHOXXeCTBO 3HaueHUH (pyHkiui. I'padux Gynkuun. CriocoOsr 3aganus GyHKIHNH.

Tema 4.2

CpoiicTBa QyHKIMIL.

MOHOTOHHOCTb, NEPHOAUYHOCTH. [IpoMexyTKH Bo3pacTaHuss M yObiBaHus. I'paduueckas WHTepmpeTanys.
[Tpumeps! PyHKIMOHATBHBIX 3aBUCUMOCTEH B PEaIbHBIX IPOLIECCAaX U SBICHUSX.

IIpakTryeckoe 2ansTHE N0 TeMaM 4.1 u 4.2

Tema 4.3

Oo0patnble pyHKIUM.

[onsitne obpatHoii ¢GyHKuMHM, cBoiicTBa. OOJacTh ompenercHUs W 0O0NACTh 3HA4YEHHsS OOpaTHOW (YHKIHH,
rpaduk oopaTHON QyHKIMU. AprudMeTnueckne onepauu Hax GyHKuusaMy. CiioxkHas GyHKIMS (KOMITO3HIIHS).

Tema 4.4

CreneHHbIe N

Omnpenenennst GyHKIMA, uX cBoictBa u rpaduku. IlpeoOpazoBanust TpadmKoB: IMapaieabHBIH HEpeHoc,
CUMMETPHS OTHOCHTEIBHO OCEHl KOOpAMHAT M CHMMETpPUS OTHOCUTEIBHO Haudalaa KOOPAMHAT, CUMMETPHS
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NoKa3aTeJIbHbIC OTHOCHTEIIBHO MPSIMOM y=X PaCTSKEHUE U CIKATHE BONb OCEH KOOpIUHAT.
dyHknumii.
IIpakTnyeckoe 2ansTHe o TeMaM 4.3 u 4.4
Tema 4.5. Onpenenennst GyHKIMHA, nX cBoiictBa u rpaduku. IlpeoOpazoBanusi TpaduKoB: MapaieNbHBIA MEepeHoc,
CUMMETPHS OTHOCHTEIBHO OCEHl KOOpAMHAT M CHMMETpPUS OTHOCUTEIBHO Haudalaa KOOPAMHAT, CUMMETPHS
JlorapudgmMudyeckne | OTHOCHUTEIIBHO IMIPSIMOM y=X PACTSKEHUE U CIKATHE BONb OCEH KOOPIUHAT.
dbyHknumn.
Tema 4.6. OnpenenieHns: TPUTOHOMETPUYECKUX (QYHKIMH, UX CBOMCTBA M rpaduku. [lepnognanocts. CuMMeTpusi 00paTHBIX
(YHKIMI OTHOCHUTEIBHO MPSMON Y=X PacTsHKEHHE U CXKAaTHE BAOJIb OCEH KOOpIUHAT.
Tpuronomerpu4ecKu
e GyHknun.
IIpakTHdeckoe 2ansTHE N0 TeMaM 4.5 1 4.6
Tema 4.7. CBoiicTBa M TpadMKH TpUTOHOMEeTpuueckux ¢yHKumi. IIpeoOpasoBaHusi rpaduKoB: HapajuIeNbHBIA MEpeHoc,
CUMMETpPHsI OTHOCUTEIBHO OCEW KOOPAMHAT M CHUMMETPUS OTHOCUTEIBHO Hadala KOOPAHMHAT, PACTSHKEHHE U
IHocTpoenne CXKaTUE BIOIb OCEH KOOpAUHAT.
rpa¢ukoB
TPUTOHOMETPHYECKHU
X GpyHknmii.
IIpakTryeckoe 2ansTHe N0 Teme 4.7
Tema 4.8. Omnpenenennst GyHKIMA, uX cBoicrBa u rpaduku. IlpeoOpazoBanust TpaduKoB: MapasielabHBIH HEpeHoc,
CUMMETPHS OTHOCHTEIBHO OCEHl KOOpAMHAT M CHUMMETpPUS OTHOCUTEIBHO Haudajaa KOOPAMHAT, CUMMETPHS
IIpeodpasoBanne OTHOCHTEIIBHO MPSIMOM y=X PAaCTSKEHUE U CKATHE BONb OCEH KOOpIUHAT.
rpa¢ukoB
TPUTOHOMETPHYECKHU
X pyHKumit

IIpaxTryeckoe 2ansaTHE 1O TeMe 4.8

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI coAepskaHus. lcronp3oBaTh NPHOOpETEHHBIE
3HAHWS B MPAKTUYECKOHN IESTENbHOCTH, BEIYUCIAT 3HaUeHHE (DYHKIMHU TI0 33laHHOMY 3HAYE€HHIO apryMeHTa Ipu
Pa3IMYHBIX crIocobax 3aaaHus QyHKIHH.

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE 3JIEMEHTHI cofepxkaHusi. lcronap3oBaTh NPHOOpETEHHBIE
3HAHWS B MPAKTUYECKOH JEATEILHOCTH, OIPEACNISATh OCHOBHBIE CBOMCTBA YHMCIIOBBIX (DYHKIMH, WILTIOCTPUPOBATH
nx Ha rpadukax, cTpouTh rpadUKH W3Y4CHHBIX (YHKIMH, WUCIIOIB30BATH MOHATHS (DYHKLIMH IJISl ONUCAHUS U
aHaJIM3a 3aBUCHMOCTEH BEJTUYUH.
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IIpopuisHbie n npodeccHOHATBHO 3HAYHMMBIE JJIEMEHTHI cofep:kaHusi. lcronabp3oBaTh NPHOOpETEHHBIE
3HAaHWA B IPAKTUUECKOW JEATEIbHOCTH, ONHCAaHWE C IIOMOMIbI0 (YHKIMH Pa3IMYHBIX 3aBHUCHMOCTEH,
MIPE/ICTaBJICHNE NX TpaUIecKy, HHTEPIPETAU TPa(UKOB.

IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBIE JJIEMEHTHI cofepskaHus. lcronabp3oBaTh NPHOOpETEHHBIE
3HAHWS B NMPAKTHYECKOH JEATEILHOCTH, OIPEACNISATh OCHOBHBIE CBOMCTBA YHMCIIOBBIX (PYHKIMH, WILTIOCTPUPOBATH
nx Ha rpadukax, cTpouTh rpadUKH W3YYCHHBIX (YHKIMH, WCIIOIB30BATh MOHATHS (DYHKUIWH IJISl ONUCAHUS U
aHaJIM3a 3aBUCHMOCTEHN BETUYUH

CamocrosiTeibHasi padoTa: BBIIOJIHEHNE JOMAIIHUX 3aJaHuil 1o pasjeny 4 11
IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJILHOM PadoThI
1. HppannonaibHOE BEIpaXKEHHE
2. CrerneHb ¢ palMOHAIEHBIM [TOKa3aTeNeM
3. INokazaTenbHast QyHKIUSA
4. I'paduk nokazaTensHOM QyHKIMH
5. CBoiicTBa NOKa3aTeIbHON (HYHKIINU
6. Jlorapndpmudeckast pyHKINs, CBOHCTBA, TpauK.
7. CrenenHas pyHKUuS, CBOHCTBA, TpauK.
8. [TpeobpazoBanue rpauKOB CTENEHHOMH, TOKA3aTeIbHON, JIorapru(MuaecKkoil ¢yHKIHA.
9. [IpeoOpazoBanue rpaiKOB TPUTOHOMETPUICCKUX (hYHKITHH.
KonTponbnas pabora 1
Pazgen 5 20
YpaBHenus u
HepaBeHCTBA.
Tema 5.1 OnpeneneHre ypaBHEHHA C OAHOM mepeMeHHOW. PaBHOCWIBHOCTB ypaBHeHMH. JIMHEHHbIE ypaBHEHUS. 1
KBanparusie ypaBuenws. [lomstne cnenctBust ypaBHeHMs. JlpoOHO-pammoHanbHble ypaBHeHHA. OOnacts
YpaBHenue ¢ o1HoO# | onpexeneHus ypaBHeHHMs. MppanyoHanbHble ypaBHeHHUs . [loka3aTenbHble ypaBHEHNSI.
nepeMeHHOM.
Tema 5.2. Pemenne ypaBHenust p(x) = 0 METOZOM pas3lIOXKEHHS €ro JICBOM YacTH Ha MHOXWTENH. PemieHue ypaBHEHHH 1
METOJIOM BBEJCHHS HOBOH NepeMeHHOW. bukBanpaTHele ypaBHeHus. lcnonp3oBaHue CBONCTB M TrpadHKOB
Metons! pemiennsi | QyHKIMI npu pemieHNMH ypaBHeHWH. PemieHue 3ajad ¢ IMOMOIIBIO COCTaBIICHWs ypaBHeHMH. MHTeprperanms
YpaBHeHHI. pe3ynbTarta, yueT peaJbHbIX OrpaHHuCHHH.
IIpakTHyeckoe 2aHsTHE IO TeMaM 5.1 u 5.2 2
Tema 5.3. Cucremsl IByX ypaBHEHHH C JBYMs IepeMEeHHBIMH. PaBHOCHIIbHBIE CHCTEMBI. Perienne cucreM OByX ypaBHEHHMH 1
C JBYMsI TIEpEMEHHBIMH METOJIOM IOACTaHOBKH. PelieHune cucreM ABYX ypaBHEHHMH C ABYMs IIE€PEMEHHBIMHU
Pemienue cucrem METOJIOM CIIOKeHHMs. PemieHne cucteM IBYX ypaBHEHHI C IBYMsI IEPEMEHHBIMH METOJOM BBEACHMS HOBBIX
YpaBHeHHH. niepeMeHHbIX. Jloraprugpmudeckue ypaBHEHHSI.
Tema 5.4. I'paduueckoe pemieHne cucreM IyX YpaBHEHHH C JIBYMs IIepeMEHHBIMH. lIccieqoBaHHME CHCTEMBI JABYX 1
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Pemenne pa3nbix
BH/I0B YPaBHEHUI

JIMHCHHBIX ypaBHeHI/Iﬁ C ABYMS IICPEMCHHBIMU. Pemenue 3a1a4 C IIOMOIIbIO COCTABJICHUA CUCTEM ypaBHeHHﬁ.

IIpakTryeckoe 2ansTHE 10 TeMaM 5.3 u 5.4

Tema 5.5.

Pemenne pa3nbix
BU/IOB YPaBHEHUI

Pemienne  TpUrOHOMETPUUYECKUX ypaBHEHUI MeTon pasiokeHHs Ha MHOXUTEIHM U METOJ CBEICHHSA K
KBaJJpaTHOMY yYpaBHEHHUIO

Tema 5.6.

HepasencrBa ¢
OJHOI1 mepeMeHHOM.

OCHOBHBIC TIOHATHS, CBSI3aHHBIC C PEIICHHEM HEpaBEHCTB. [ padudeckoe pelieHHEe HEPABEHCTB C OIHOU
nepeMeHHou. JIuHeliHble HepaBeHCTBAa C OAHOM MepeMeHHOW. CHcTeMbl HEPaBEHCTB C OJHOM MEPEMEHHOMU.
COBOKYITHOCTh HEPaBCHCTB C OIHON mepeMeHHOW. M300pakeHWe Ha KOOPAMHATHON IUTOCKOCTH MHOXECTBA
pelIeHn ypaBHEHUN U HEPABEHCTB C ABYMS MEPEMEHHBIMU U UX CHCTEM.

IIpakTHyeckoe 2aHsATHE IO TEMaM 5.5 U 5.6

Tema 5.7.

Mertoasb! pemeHust
HEPABEHCTB.

Pemenne panyoHaNbHBIX HEPABEHCTB METOJOM MPOMEXYTKOB. crons3oBaHHe CBOWCTB M IpaMKOB (HDYHKIHI
IIPU pellleHUH HepaBeHCTB. MHTepnperanus pe3ynbTaTa, y4eT pealbHbIX orpaHudeHuil. Mcrnons3oBaHue cBOMCTB
u rpauKoB GYHKIMH IIPU PEIICHUH YPaBHEHUH M HEPABEHCTB.

Tema 5.8.

Pemenne pa3nbix
BH/I0B HEPABEHCTB

JpoGHo-nuHeliHble HepaBeHCTBA. HepaBeHcTBa BTOpO# creneHH. ['padudeckoe perieHre HEpaBeHCTB BTOPON
crenenn. HepaBenctBa c¢ Moxynsamu. IlokasarensHble HepaBeHCTBa. JlorapudmMuueckne HEpaBEHCTBA.
WppannonanabpHble HEpaBEHCTBA

IIpakTHyeckoe 2aHsATHE IO TEMaM 5.7 1 5.8

Tema 5.8
(mponoskeHue)

Pemenne pa3nbix
BH/IOB HEPABEHCTB.

Pemienne mnpocTedmMX TPUTOHOMETPUYECKMX HEPABEHCTB, UCHONIb3Yysl OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, (OpMysBI JBOMHOTO M MOJOBHHHOTO yria. PelleHne palMoOHANBHBIX HEPAaBEHCTB METOAOM
MIPOMEXYTKOB. Vcronp3oBaHHE CBOMCTB M rpadMKoB (QYHKIMI IIpH pelmeHHH HepaBeHCTB. VHTeprperaums
pe3ynbTara, ydeT peasbHbIX OorpaHnueHui. Vcromb3oBaHMe CBOMCTB M TrpaukoB (GyHKIMHA TpH pELICHUH
YpaBHEHHI 1 HEPaBEHCTB

IIpakTHyeckoe 3aHsATHE 1O TEME 5.8

Hpopunabhubie u mnpodeccuOHATBLHO 3HAYUMBbIE JJeMEHTbl colep:kaHus. Pemartb paluoHaNbHEIE,
MOKa3aTeIbHEIe, Jorapu(pMUIecKie, TPUTOHOMETPHUYCCKUE YPAaBHEHUS, CBOSIINECS K JIMHCHHBIM U KBaJ[PATHBIM,
a TaK)K€ aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI.

IIpopuibHbie U Npo)ecCHOHAJIBLHO 3HAYMMBbIE JIEMEHTHI COdeP:KaHUsl. HCIIONb30BaTh NPHOOPETCHHBIC
3HAHWUSA U YMEHUS B IPAKTHYECKOH JAESATEIBHOCTH W MOBCEIHEBHOW XKM3HHU: MCIONB30BaTh IpaQMUEcKUil METON
pelIeHus ypaBHEHUH ¥ HEpaBeHCTB; N300paXkaTh Ha KOOPIMHATHOM INIOCKOCTH PEIIeHHUs] ypaBHEHUH, HEPAaBEHCTB
U CHCTEM C JBYMSI HEM3BECTHBIMH; COCTABIIATh U PEIIaTh YPABHEHMS U HEPABEHCTBA, CBA3BIBAIOILUE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM 4YHMCIIE NMPUKIAIHBIX) 3a1adax. IJIsl MOCTPOCHUS W HCCIEIOBAHMS NPOCTEHIINX
MaTeMaTU4YECKUX MOJEINEH.

18



CamocrosiTesibHAs padoTa: BBHIIOJHEHUE JOMAIHUX 3aaHUH 10 pa3feny S
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAaMOCTOSITEJILHOM PadoThI

PaBHOCHMIIBHOCTE ypaBHEHUH, HEPABEHCTB, CUCTEM.

PanmonaneHble, MppalMOHANIBHBIE, TIOKA3aTENIbHbBIE M TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBL.

OCHOBHBIE IPHEMBI MX peleHus (pa3okeHne Ha MHOKHTENH, BBEICHHE HOBBIX HEN3BECTHBIX, ITOZICTAHOBKA, TpadudecKkuii MeTo).
PanmonaneHble, HppalMOHANIBHBIE, TOKA3aTENbHBIE M TPUTOHOMETPUUECKIE HEPABEHCTBA.

OCHOBHBIE IPUEMBI HX PEIICHHUS.

Hcnionp3oBanue cBoicTB 1 rpadrkoB (GyHKIMI IPH pElICHNH YpaBHEHNI 1 HEPaBEHCTB.

Meron UHTEpBAJIOB.

N300pakeHne Ha KOOPAMHATHOM TNIOCKOCTH MHOYKECTBA PELIEHUH YpaBHEHNH U HEPABEHCTB C JBYMS IEPEMEHHBIMU 1 UX CHCTEM.
[MpumeHneHne MaTeMaTHYECKUX METOIOB JUIS PEIICHHUS CO/IEPKATENBHBIX 3a/1a4 M3 Pa3IMUHbIX 00JacTeld HAyKH M ITPAKTHKH.

10 Wurepnperanyst pe3yiabTata, y4eT peaJbHbIX OrpaHHYCHHUH.

CENOUOTAWNE

Pazgen 6.

Koopaunatse! u
BEKTOPBHI.
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Tema 6.1 HpHMOyFOJ'IBHaH (Z[eKapTOBa) CUCTEMA KOOPAUHAT Ha IUIOCKOCTH W B IIPOCTPAHCTBC. OCHOBHEIE IIOHATHUAA,

CBSI3aHHBIC C BEKTOpaMU B IIPOCTPaHCTBE. PaBeHCTBO BekTOpoB. [lapasienbHbIil IepeHoc.
Koopaunatel Ha

IJIOCKOCTH U B
MPOCTPAHCTBE.

Tema 6.2. MO,HyJ'IB BeKTOpa.CyMMa 1 Ppa3sHOCTb BCKTOPOB. VMHOXKEHNEe BCKTOpa Ha 4UCJIO.

JeiicTBust Hax
BEKTOPaMHU.

IIpakTHyeckoe 2aHsTHE N0 TeMaM 6.1 1 6.2

Tema 6.3. Bzaumnoe PACIIOIOKKCHHUE BEKTOPOB B IMPOCTPAHCTBE, UX CBOIiCTBA. KOMHJ’IaHapHOCTB. Pasnoxenne BCKTOpa I10

TpEM HE KOMIUIAHAPHBIM BEKTOPAM.
Komnianapusie

BEKTOPbI.

Tema 6.4. BBC,HGHI/IG KOOpAWHAT B IPOCTPAHCTBEC. HOC’I‘pOEHI/Ie TOYCK U BCKTOPOB HpHMOyFOJIBHOﬁ CUCTCMC KOOpAUHAT B
MPOCTPAHCTBE. CyMMa 1 Pa3sHOCTbL BCKTOPOB, YMHOKCHHUC BCKTOpAa Ha YUCIIO. Brruucnenue JJIMHBI (MO,HyJ'IH)
I[eﬁCTBHﬂ Hax BCKTOpa 110 €ro KoopJAuHaTaM..
BEKTOpaMu,
3aJaHHBIMH CBOUMH

KOOpaAUHATAMM.
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IIpakTHyeckoe 2aHsTHE 1O TEMaM 6.3 1 6.4 2
Tema 6.5. Beruuciienne ckalsipHOro INpoM3BEAEHUs ABYX BEKTOpoB. OmpenenceHue yria Mexay Bekropamu. Ilpumenenue 2
CKaJIIPHOT'O MPOM3BEICHUS IBYX BEKTOPOB JUIS BBHIYMCIICHUE YIiIa MEXIy IPpSIMBIMU. Mcrons30BaHNe KOOPIMHAT
Cxansipnoe U BEKTOPOB IIPU PELICHUU MaTEMATUYECKUX U IPUKIAIHBIX 33a4.
Npou3Be/ieHNE IBYX
BEKTOPOB.
IIpakTryeckoe 2aHsATHE N0 TEME 6.5 2
Tema 6.6. 2
Paccrosinme Mex1y | Jlenenne orpeska B JaHHOM OTHOWICHHH KOOPIMHATHI CepeIMHBI OTPe3Ka. PacCTOSHHE MEXKLY ABYMS TOUKAMH.
JABYMSI TOYKAMHU. Haxoxnenne KOOpIMHATHI TOYKH, JIeKamed ¢ 3alaHHBIMH KOOpJWHATAMH €ro KOHIIOB. lcmonb3oBaHHe
Jesnenue orpeska p | KOOPAMHAT TOUEK 1 BEKTOPOB B NPOCTPAHCTBE NPU PEIICHHH 3a1a1.
JAHHOM OTHOILIEHHH.
IIpakTHyeckoe 3aHsATHE 1O TEME 6.6 2
IIpopuisHbie n npogeccHOHATHHO 3HAYHMMBbIE 3JIEMEHTHI cofepxkaHusi. lcronabp3oBaTh NPHOOpETEHHBIE
3HAHWSA B IIPAKTUYECKOH JAEATEIBHOCTH, PAacliO3HaBaTh HAa YepTeKaX M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBEL,
COOTHOCHTh TpEXMEpHble OOBEKTBI C WX ONUCAHMSIMH, H300pakeHHsIMH. [IpOBOIUTH IOKa3aTeIbHBIC
pacCcyXIeHUS B XOJ€ pEeIIeHUs 3a1a4.
CamocrosiTeibHast padoTa: BBIIOJIHEHUE JOMAIIHUX 33aJaHUM 10 pa3feny 6 7
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI
1. Onpenenenus BekTopa, ACHCTBUS HaJl BEKTOPAMH.
2. CsoiicTBa IeiicTBHI HAJl BEKTOPAMU.
3. TloHsiTHE NPSIMOYTOJIBLHOM JEKapTOBOI CHCTEMBI KOOPMHAT Ha IUIOCKOCTH U B IIPOCTPAHCTBE.
4. TlpaBuia neiicTBUI HaJ BEKTOPaMH, 3aJaHHBIMH KOOPINHATAMH.
5. ®opMysbl JUIs BEIYHUCIICHUS JUIMHBI BEKTOPA, yIila MEX/Iy BEKTOPaMH, PACCTOSIHUSI MEXIY IBYMS TOUKAMH.
6. [elicTBus Haa BEKTOpaMH B KOOp/AMHATaX M KaK HAIIPAaBJICHHBIX OTPE3KOB Pa3IoKEHHE BEKTOpa HA COCTABIISIOIIHE.
7. Beruncienue yria MeX1y BeKTOPaMH, JUIMHA BEKTOPA.
8. IIpoexuuu BeKTOpa HA OCh.
Paznen 7. 20
IIpsambie n
IUIOCKOCTH B
NMPOCTPAHCTBeE.
Tema 7.1. Uro n3zydaer crepeoMerpusi. AKCHOMBI cTepeoMeTpur. CIeICTBHS U3 aKCUOM CTEPEOMETPHU. 1
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OCHOBHBIE IOHATHSA

CTePeOMeTPHUH.
Tema 7.2. INapamensHele U nepecekaromyecs npsmsle. CKpeUBaIOIUECs IPSMBIE.
B3anmnoe
pacnoJio:keHue
NpSMBIX B
NPOCTPAHCTBeE.
IIpakTHyeckoe 2anHsTHE O TeMaM 7.1 u 7.2
Tema 7.3. B3auMHOe pacnonoxeHue npsMod U IIockocTH. IlapamnrensHocTs mnpsiMoll M miaockoctd. . IIpusHax
MapaJJIeIbHOCTH MPSIMOM U INIOCKOCTH, YTBEPXKICHHSI, HEOOXOUMBIE JUIS PEIICHNS 3a1ad.
IMapannenbHOCTH
NpSIMON U
ILIOCKOCTH.
Tema 7.4. B3anMHoe pacnonoxeHnue miockoctei. IlapannensHOCTb INTOCKOCTEH.
IMapannenbHOCTH
IJIOCKOCTEH.
IIpakTryeckoe 2aHsTHE 10 TeMaM 7.3 u 7.4
Tema 7.5 B3anMHOe pacnionoxeHue NpsaMoi U MIOCKOCTH. [leprnenuKyIspHOCTb NpsIMOM U IIocKocTH. Tlepnenaukynsp u
HAKJIOHHAA K INIOCKOCTH.
IepnenaukyJIsipHOCT
b IIPSAMOI 1
ILUIOCKOCTH.
Tema 7.6 INeprienaukyinsip U HaKJIOHHAS K INIOCKOCTH. OnpeneneHue yria Mexay IpsiMOi U INIOCKOCTBIO.

Yroa mexnay npsamoit
U INIOCKOCTBIO.

IIpakTHyeckoe 2aHsATHE IO TEMaM 7.5 1 7.6

Tema 7.7.

JByrpaHHbIe yIJIBL.

JByrpanssiii yroa. CBONCTBa U rpafyCcHasi Mepa ABYTPAHHOIO yria. YTod MEXIy INIOCKOCTSIMHU.

Tema 7.8.

IepnenaukyJasipHOCT
b ABYX IL10CKOCTEii.

Vron MCKAY ILTOCKOCTAMMU. HepHeHIlI/IKyJ'IHpHOCTB ABYX IUIOCKOCTEH.
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IIpakTHyeckoe 2aHsTHE IO TEMaM 7.7 1 7.8 2
Tema 7.9. CuMMeTpusi  OTHOCUTENBHO  IUIOCKOCTH, IapauleNbHbBIl  mepeHoc. [lapamnenbHoe — NPOEKTHPOBAHUE, 1
OPTOTOHAIBFHOE ITPOSKTUPOBAHHE, IUIOMANb OPTOrOHAIBHBIX MNpPOEKIMH. I300pa)keHre NPOCTPaHCTBEHHBIX
I'eomeTpuueckune ¢buryp.
npeodopazoBaHus
NPOCTPAHCTBA.
Tema 7.10. Hcnionp3oBanne NpHOOPETEHHBIX 3HAHWNH B IIPAKTHYECKOH NEATEIbHOCTH, paclio3HaBaHWE HA YepTexax H 1
MOJICIISIX POCTPAHCTBEHHBIE ()OPMBI, COOTHOIIEHHE TPEXMEPHBIX OOBEKTOB C MX OMHCAHUSIMHU, H300paKEHUSMH.
Pemenne 3anau. IIpoBeneHue qoka3aTenbHBIX PACCYXKIECHUNA B XO/€ PELICHUS 3a1a4.
IIpakTnyeckoe 2ansaTre no TemMam 7.9 u 7.10 2
IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofepxkaHusi. lcronbp3oBaTh NPHOOpETEHHBIE
3HAHUS B NPAKTUYECKOW IEATENBHOCTH, ONUCHIBATH B3aUMHOE PACIONOXKEHHE ABYX MPSMBIX M IUIOCKOCTEW B
MIPOCTPAHCTBE, apryYMEHTHUPOBATh CBOM PAcCyXKAEHHS 00 3TOM pACIIONOXEHUH, aHAIN3UPOBATH B MPOCTEHIINX
ciIydasix B3aUMHOE pAacIoiIoKeHHE OOBEKTOB B IPOCTPAHCTBE, pACIIO3HABaTh HA YEpTeXKax M MOJEIIX
MIPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C UX ONMCAHHUAMH, H300paxenusMu. [IpoBoauTs
JIOKa3aTeIbHbIE PACCYXKACHUS B XO€ PEIICHHs 3a1a4.
CamocrosiTenbHast padoTa: BBIIOJIHEHUE JOMAIIHUX 33JaHUM 10 pa3neny 7 9
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI
1. AKCHOMBI CTEpEOMETpHH.
2. BsammHOe pacrnono)keHne JByX NPsSIMBIX B IPOCTPAHCTBE.
3. TapamiensHOCTH NPSMOH U IIIOCKOCTH.
4. TlapamnenbHOCTh IIOCKOCTEH.
5. TlepnenauKyasipHOCTH NPSMOH M INIOCKOCTH.
6. Ilepnenaukynsip ¥ HAaKJIOHHAS.
7. Yrom MexImy NpsiMOH M INTOCKOCTEIO.
8. T'eomerpuueckne npeoOpazoBaHus nMpocTpaHcTBa: [lapaienbHbI IepeHoC, CAMMETPHS OTHOCHTENBHO IIOCKOCTH.
9. TMapamwienbHOE IPOEKTUPOBAHUE, OPTOrOHAJIBHOE IIPOEKTHPOBAHWE, IUIOMIAAb OPTOrOHAJIBHOW IIPOEKIWH, H300pakeHHne
MIPOCTPAHCTBEHHBIX (DUTYP.
10. JIByrpaHHBIH yroi.
11. Yroa MeXnay INIOCKOCTSMHU.
12. TlepneHAMKYISIPHOCTD ABYX IFIOCKOCTEH.
Paszpnen 8. 26

MHOrorpaHHMKH U
KpyIJble Teja.
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Tema 8.1 Teno u ero nmoBepxHocTb. MHOroOrpansusie yriiel. MHoOrorpanHuku. Bepumnsl, peOpa, rpaHH MHOTOTpaHHHKA.
Pa3BepTka. Belmykiible MHONOIpaHHHUKH.
MHororpaHHHMKH.
Tema 8.2. Onpenenenue. Ilpsmas u HakioHHasg npusMma. IlpaBuwibHas npusma. Cummerpust B npusme. Ilapannenenunen
TIpsSIMOH , HaKJIOHHBIH. CuMMeTtpus B napasuenenuneae. Kyd. CumMerpust B kyoe Penenue 3amau
IIpusma.
IMapannenenumnen.
Ky®6.
IIpakTHyeckoe 2aHsTHE 1O TeMaM 8.1 u 8.2
Tema 8.3. IMupamupa. [IpaBunbHas nupamuja. Y cedeHHas nupamuga. CHUMMETpUH B TUpaMUJE.
IInpamupna.
Tema 8.4. Terparap. Ero cBoiicTBa. Pemenue 3anau.
Terpasap.
IIpakTnyeckoe 2aHsTHE N0 TeMaM 8.3 u 8.4
Tema 8.5. IMocTpoenne ceueHnii mapaiesnenunesa, Mpu3Msl, THpaMuasl, Kyda. PacriozHaBaHne Ha YepTekax W MOJEISIX
MIPOCTPAHCTBEHHBIE (POPMBI, COOTHOIIEHHE TPEXMEPHBIX OOBEKTOB C MX OINMCAHUSIMHU, H300paXKEHUSIMHU
Ceuenne
napaJuiejienumnena,

NPHU3MBI, Ky0a.

IIpakTnyeckoe 2aHsATHE N0 TEME 8.5

Tema 8.6. Onpenenenne. Buabl MpaBUIbHBIX MHOIOIpaHHUKOB. IlocTpoeHne ceueHuil.
IIpaBwibHbBIC
MHOTOrPAaHHUKH
Tema 8.7. Humuaap n xoHyc. YcedeHHBI koHyc. OcHOBaHHe, BBICOTA, OOKOBas MOBEPXHOCTh, oOpasyromasi, pa3BEpTKa.

HuauHap u KoHyc.

OceBEIe ceueHUS U CCUCHUA, MMapaJlICIbHBIC OCHOBAHUIO. Pemenue 3amaq.

IIpakTHyeckoe 2aHsATHE IO TEMaM 8.6 u 8.7

Tema 8.8. [ap u cdepa, nx ceuenns. KacarenapHas miockocTs K chepe

Ilap u chepa
Tema 8.9. [onsiTre miomaau nopepxHoctu. Ilnomany NOBEpXHOCTH MHOTOI'PAHHUKOB.
Inomaau

MOBEPXHOCTH
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MHOTOTPAHHUKOB.
IIpakTHyeckoe 2aHsTHE N0 TEMaM 8.8 1 8.9 2
Tema 8.10. [NonsiTre TTOIAa M TMOBEPXHOCTH IMIMHJApA. POpMyIIBl IUIOMAM HOBEpXHOCTH muinHapa. [loHsTre miomann 1
MIOBEPXHOCTH KOHYyca. DopMyJbl 10N IIOBEPXHOCTH KoHyca PopMyIIbI IIIOMA N TOBEPXHOCTH C(EpHI.
Inomann
MOBEPXHOCTH
HUJIMHIPA.
Konyca.Cdepbil.
Tema 8.11. [onsitne ob6bema mpocteix Ten. MHTerpansHas ¢opmyna oovema. OO0beM Kyba, mapaulesenuuesa. IPHU3MEL, 1
MTUpaMHUIBL.
O0beMm u ero
n3mepenusi. O0bem
NMPU3MBI U
MUPAMU/IbIL.
IIpakTnyeckoe 2ansTre o Temam 8.10 u 8.11 2
Tema 8.12. ®Dopmyiel 00bEMa KOHYyCa, IWIMHIPA, mapa. O0bEMBI TOJOOHBIX TEIl. 1
O0Bém Teur
BpaLleHusl.
IIpakTHyeckoe 2aHsATHE TIO TEMe 8.12 1
IIpopuisHbie n npogeccHOHATBHO 3HAYHMMBbIE JJIEMEHTHI cofiepkaHusi. lcronabp3oBaTh NPHOOpETEHHBIE
3HAaHWA B NPAKTHUYECKON JEATENIbHOCTH, aHAJIM3MPOBATh B IIPOCTEHINMX CIy4asx B3aWMHOE pPacIlOJOKEHHE
00BEKTOB B IPOCTPAHCTBE; N300pakaTh OCHOBHBIE MHOTOI'DAHHMKH; BBHIITOJHATH YEPTEKH I10 YCIOBHUSAM 3a/ad;
CTPOUTH TIpOCTEHIINE ceueHHs Kyba, NPU3MBI, NHPaMHIbl; pellaTh IUITAHUMETPUYECKHE W IpocTeHIme
CTEpPEOMETPUUCCKHE 3aJaudl Ha HaXOXJICHWE TeOMETPHYECKHUX BEIMYMH (JJIMH, YIJIOB, IUIOMIAAEH, 0OBEeMOB);
WCIIONIB30BaTh IIPH PEUIEHHUHM CTEPeOMETPUYECKUX 3ajad IUIaHUMETpUYecKhe (akThl M METOAbI; IPOBOIJUTH
JIOKa3aTeNNbHbIC PACCYKICHUS B XOJE PEIICHUS 33/1aY;
HCIIONIb30BATh NMPHOOPETEHHBIC 3HAHHUS U YMEHUS B IPAKTUYECKOH JESITEIFHOCTH W TOBCEAHEBHOM >KU3HH: JUIS
uccienoBaHus (MOJEIMPOBAHMS) HECIOXHBIX TPAKTUYECKUX CHUTYyallMidi HAa OCHOBE H3YYEHHBIX (opmyn u
CBOHMCTB (puryp; BBIYHCICHHS OOBEMOB M IUIOIIAAEH IHOBEPXHOCTEH NPOCTPAHCTBEHHBIX TNl MPU DPEIICHUU
MIPAaKTHYECKNX 3aJ]1a4, UCIIONB3Ys TPH HEOOXOIMMOCTH CIIPAaBOYHUKH U BBIYHUCIUTEIIFHBIE YCTPOMCTBA.
15

CamocrosiTesibHAs padoTa: BBHIIOJHEHUE JOMAIIHUX 3aJaHUH 0 pa3jeny 8

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJILHOH PadoThI

Pa3Beprka.

poppE

Bepmmnsl, pedpa, rpaH MHOTOTpaHHHKA.

MHororpaHHsl€ YIJIbL.
BBIITyKkJiple MHOTOTPaHHHKH.
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Teopema Oiinepa.
[Mpuzma. [psimast n HaksoHHas npusMa. [IpaBuibHas pu3Ma.

HI/IpaMI/I,Ha. HpaBI/IJ'H)HaH nupamMuaa. Vceuennas nupamMuja.

5
6.
7. Tapamtenenumnen. Kyo.
8
9

Tetrpasap.

10. Cummerpun B Ky0Oe, B Iapajuiesieluresie, B Ipu3Me U IIpaMu/Ie.
11. Ceuenns xKy0a, NpU3MBI ¥ TUPAMUJIBL.
12 1luauHAp U KOHYC.

13 VYceueHHslil KOHYC.

14 OcHoBaHue, BEICOTa, OOKOBasI IOBEPXHOCTH, 00Opa3yromas, pa3BepTKa.

15 OceBnie ceueHUs 1 CCUCHU, NTapaJlJICIbHBIC OCHOBAHUIO.

16 Iap u cdepa, ux ceuenns. KacarenpHas miockocTs K cdepe.

17 OObeM u ero U3MepeHue.

18 WHrerpamsHast popmyia oObema.

19 ®opmyns! 06beMa Kyda, MPSMOYTOIBHOTO MapajlIeNen e a, MPU3MBI, IMTHHIPA.

20 ®opmynbl 00beMa MUpaMHUIBI M KOHyca. POpMYITHI TUIOIA/IM TIOBEPXHOCTEH IMIIMH/pA U KOHYCa.

21 ®opmynbl 00beMa mapa U IIOMmAIH Chepshl.

22 TlogoOue Ten.

23 OrtHolIeHHs IO el ITOBEpXHOCTEl 1 00EMOB MOJOOHBIX TeEll.

[IpencraBneHne o MPaBUITBHBIX MHOTOTPAHHUKAX (TETpasap, KyO, OKTasap, MOACKAdIP U UKOCAIP).

Paznen 9.

Hauana
MaTeMaTHYeCKOro
aHaJIu3a.

24

Tema 9.1

YucaoBbie
MOCJIe0BATEILHOCTH

Omnpenenenne nocnemaoBaTenbHOCTH. CIoco0BI 3aJaHus TOCIeAoBaTeNbHOCTH. OnpeneneHue apupMeTHIecKom
nporpeccuu. CBolicTBa apudmernueckoil mporpeccun. OmpeneieHue reoMeTpruuecKoi nporpeccun. CBoiicTBa
reomeTpuueckor mporpeccud. IloHarne o nOpenene MOCIENOBAaTENbHOCTH. BBIYUCIEHHE  MPENEIoB
nocnenosarenabHocTel.  CylllecTBOBaHME  NpeJena MOHOTOHHOW — OrpaHMYEHHOM  MOCJIEeN0BaTEIbHOCTH.
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CyMMI/IpOBaHI/Ie HOCJIGI[OBaTeJ'IBHOCTefI. beckoneuno y6I)IBaIOHIaSI reoMeTpHUICCKas Mporpeccus u €€ Cymma.

Tema 9.2

Hpenen pynxuun.

Ipenen dynkuun y = f (X) npu x —oo. ['opn3zoHTanbHas acuMnrora. Berancinenne npenenoB QyHKIWH OpH X
—oo. [Ipenen ¢ynknun B Touke. HerpepsiBHOCTh QyHKIMK. BepTukanbHas acuMnToTa. Berancienue mpeaenos
(YHKIMN B TOUKE.

IIpakTryeckoe 2ansTHE N0 TeMaM 9.1 u 9.2

Tema 9.3.

IIpousBonnas.

[pupamenne aprymenra. [Ipupamenne Gynxunu. Onpenenenne npou3BoaHod. @opmyisl anddepeHIpoBaHys.
Tabnuma npomsBoanbix. uddepenuuposanne cymmbl, npousBeneHusi, dactHoro. CrioxHas (YHKIUS H ee
muddepennmpoanne. dusuuecknii CMBICT MPONU3BOIHON. BTopast mpowsBogHas u ee (DU3UUECKUN CMBICI.
Kacarenpnast k rpa¢uky ¢ynknun. I[Ipon3BopHBIE OCHOBHBIX dJIeMEHTapHBIX (GyHKIWHA. [Ipumenenue
MIPOM3BOJIHOM K MCCIEeNOBaHMIO (QYHKIMH M mocTpoeHuio rpadukoB. IIponsBomHbie oOpaTHOH GyHKIMH U
KOMITO3ULIMH ()yHKIIUH.

Tema 9.4.

I'eomeTpuyeckuii n
(uznuecknii cMpicI

FeOMeTpI/I‘IeCKI/Iﬁ u (1)I/I3I/I‘IGCKI/Iﬁ CMBICJT TPOU3BOAHO. 3a/:[aq1/1, MPUBOAAIINC K IOHATHUIO HpOPI3BO,I[HOI>i.

MPOU3BOJHOIA.
IIpakTnyeckoe 2aHsTHEe 10 TeMaM 9.3 u 9.4
Tema 9.5. OmnpeneneHne ypaBHEHHsI KacaTelbHOH K rpaduKy QYHKIUH U YIII0BOTro Ko3dduimeHTa.
YpaBHeHnue
KacaTeJbHOH K
rpaguxky GpyHKIuU.
Tema 9.6. IMponsBomubie creneHHoi. IlokasaTenbHOH, JorapudMUUecKod W TpUTOHOMETpHUYECKHX (QYHKIMN.DopMyIsl
muddepenmmpoBanns. Tabmunma npon3BomHbIX. BeiBom (opMynsl HaXOXKAEHHS IPOM3BOAHON CTEIICHHOW
IIpousBoansie ¢ysxmn. [Ipon3BoHBIE HEKOTOPHIX AJIEMEHTAPHBIX ()YHKIHHA.
3JIeMEHTAPHBIX
$yHknumii.
IIpakTHyeckoe 2aHsTHE IO TEMaM 9.5 1 9.6
Tema 9.7. @opmynel  auddepeHIMpoBaHUsS CYMMBI, pPa3HOCTH, TPOM3BEIACHMS W 4acTHOro ¢yskiuid. Tabmuma
MIPON3BOJHBIX. BBIBOI (hopMynbl HaxoXaeHHsT NPOW3BOAHON crerneHHON (yHkuuu. ITpon3BomHbIE HEKOTOPHIX
[IpaBuaa 9JIEMEHTAPHBIX (YHKIHUH.

auddepeHIIpOBaAHN
a1
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Tema 9.8.

Juddepennmnposann
e CJI0:KHOH GyHKIMN.

Dopmyisl uhepeHIMpPOBAHUS CIIOKHBIX QYHKINH. Pemenne ynpa>kHeHUH.

IIpakTHyeckoe 2ansTHE N0 TeMaM 9.7 1 9.8

Tema 9.9. [IpuMeHeHre TPOU3BOMHONW K WCCICIOBAHWIO (DYHKIMM Ha MOHOTOHHOCTh. [IpuMeHeHWEe NpPOW3BOIHON K
uccienoBanuio QyHKImH Ha skcTpeMyM. [TocTpoenue rpadukoB QYHKIHIA ¢ HCIIONB30BaHIEM TIPOU3BOIHOM.
IIpumenenne
NMPOU3BOJHOM K
HCCJIeI0BAHUIO
Gyuxuuii n
MOCTPOEHHIO
rpa¢gukoB.
Tema 9.10. OTBICKaHWEC HAWOONBIICTO W HAWMEHBINETO 3HAYCHWHA HEMPEpPHIBHOCTH (YHKIMU Ha OTpe3Ke. 3amadd He
OTHICKaHWEC HAWOOJIBINMUX WM HAVMMEHBININX 3HAYCHHWN BENWYHMH. [IprMephl MCIONB30BaHUS MPOU3BOTHOMN LIS
IpumeneHue HaXO0XJACHUS HAWIYYIIEro PeICHUs B MIPUKIAIHBIX 3aa4ax.
NMPOU3BOJHOM K
pelieHuo

NMPUKJIAJIHBIX 3a4a4.

IIpakTnyeckoe 2ansTre o TeMam 9.10 1 9.11

Tema 9.11.

IIpousBoansie
BTOPOro NMOpsiKa.

Bropas npousBoaHas, e€ reoMeTpUIeCcKHii U (PU3NIECKUA CMBICIL.

Tema 9.12.

Haxo:xnenune
CKOpPOCTH Ipouecca,
HCNOJIB3YS
NPOU3BOAHBbIE.

HaxoxaeHne ckopocTH TS Tiporiecca, 3aJaHHOro (hopMyIoi U rpaduKoMm.

IIpakTryeckoe 2ansTHe 0 TeMam 9.11 1 9.12

IpodpuibHbie U NPOPecCHOHATBHO 3HAYUMbIE 3JIEMEHThI COAeP:KAHUS

Hcnons3oBaTh HpI/IO6pCTeHHBIe 3HaHUA W YMCHUSA B HpaKTHQECKOﬁ JCATCIIBHOCTU U HOBCGHHGBHOﬁ KU3HU:
IlocnemoBaTenbHOCTH. Croco0bl 3aJaHus U CBOICTBA YHCIIOBBIX HOCHGI[OBaTeJIBHOCTGfI. Ilonstue o mnpeaeiie
IIOCJIICA0BATCIIBHOCTH. CyHIeCTBOBaHI/Ie mnpeacia MOHOTOHHOM Or‘paHH‘ICHHOﬁ II0CJICEA0BATCIIBHOCTH.
CyMMI/IpOBaHI/IC HOCJIGI[OBaTeJ'IBHOCTefI. beckoneuno y61>IBaIOHIa$I reoMETpHUICCKas Mporpeccus u €€ Cymma.

IIpopuisHbie U Npo)ecCHOHAJBLHO 3HAYMMbIE JJIEMEHTBI COdepP:KaHUsl. HCIIONb30BaTh HPHOOpETCHHBIC
3HAHUSL U yMEHMs B IPAKTUYECKOM JEATENIbHOCTH U TOBCEJAHEBHOW JKU3HU . HAXOIUTH IPOU3BOJHEIE
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9JIEMEHTAPHBIX (QYHKIHI;

WCIIONB30BAaTh IIPOM3BOAHYIO [UII W3Y4YCHUsS] CBOMCTB (YHKIMA W TIOCTPOCHHS TpaduKOB; IPUMEHATH
MIPOM3BOJIHYIO [UISl IIPOBEICHHS TNPHOJIDKEHHBIX BBIYHMCICHHWH, pEIIaTh 3aJadd IPHUKIAJHOTO XapakTepa Ha
HaXOXJICHWE HanOOJbIIET0 U HAMMEHBILETO 3HAUYEHHMS; PEIICHHs] NPUKIIAJAHBIX 3a]ad, B TOM YHCJIE COIHAIbHO-
SKOHOMHMYECKHX M (PU3NYECKMX, Ha HAMOOJNbIIME W HAaWMEHBIIME 3HAYCHHUs, Ha HAXOXKICHHE CKOPOCTH M
YCKOpEHHS.

CamocrosiTesibHas padoTa: BBHIIOJHEHUE JOMAIHUX 3aJaHUi 1O pa3aeny 9

IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHOM PadoThI

©ooNo AWM E

IlocnenoBarensHOCTH.

Crioco0b1 3a/1aHus ¥ CBOIMCTBA YHMCIIOBBIX TOCIIEI0BATEIBHOCTEH.

IloHsiTHE O Mpenene NoCnen0BaTENbHOCTH.

Cy1ecTBoBaHHUE Npeesa MOHOTOHHOW ONpaHUYE€HHON MOCIEA0BATENbHOCTH.

CyMMupoBaHue Tociie/1oBaTeIbHOCTeH. beckoHewHO yObIBatomas reoMeTpruyeckast IpOrpeccust U ee CyMMa.
[MonsiTne 0 HENMpepBHIBHOCTH (HYHKIIHH.

IMponzBonnas. [TorsTie o npon3BogHON QyHKINH, €€ TeOMETPUUECKHI U (HU3MUECKUIT CMBICIT.

YpaBHeHHE KacaTeNbHOH K TpauKy (hyHKIIUH.

ITpon3BoaHBIE CYMMBI, PA3HOCTH, IPOU3BENEHUS, YACTHOTO.

10 [Tpon3BoHBIE OCHOBHBIX JIEMEHTAPHBIX (QYHKIUH.
11. IpumeHeHUE TPOU3BOAHON K MCCIETOBAHUIO (DYHKIIMHA M TOCTPOESHHIO I'PaHKOB.
12 Tlpowm3Boanble 00paTHON QYHKINH W KOMIIO3UIMU (QYHKIIHH.

12

Pazgen 10

HnTerpan u ero
NPUMEHEHHE.

15

Tema 10.1.

IlepBooOpa3Has.

Onpenenenne nepBoodpaznoit. Tabnuia nepBoodpasHeIX. [IpaBuiia BeYMCIEHHs IEPBOOOPA3HBIX

IIpaxTnyeckoe 2ansaTre no Teme 10.1

Tema 10.2.

Hurerpan.

OHPCHGHGHI/IG HUHTCTpaJIa. CBs3b MCKAY UHTCIPAJIOM U nepBoo6pa3Hoﬁ. HpaBHna BbIYHCJICHUA UHTCTPAJIOB.

IIpakTryeckoe 2ansTHe N0 Teme 10.2

Tema 10.3.

OnpeaenenHblit
uHTerpaj. llnomanns
KPHMBOJIUHEHHON

®opmyna Hetorona-JleiiOnua. Beraucinenue miomaan KpUBOJIMHEHHONW TpaneyH.
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Tpaneuus u

HHTErpal.
IIpakTryeckoe 2ansTHe N0 Teme 10.3 2
Tema 10.4. Beruncnenne miomaneit ¢uryp, orpaHnueHHbIX rpadukamu (yHknuid. Mcmonb3oBath (Gopmyiny HeroToHa- 1
JletiOnuma.
IIpumenenne
HHTErpaja B
reoMeTpHUH.
Tema 10.5. Borurcienne nyTu, NpoleHHOr0 TOYKOM 32 MPOMEKYTOK BPEMEHH. 1
IIpumenenne
HHTerpajia B Qu3uKe.
IIpakTryeckoe 2ansTe o TeMam 10.5 u 10.6 2
IIpoduiabnbie 1 MpodecCHOHAIBHO 3HAYUMBIE JIEMEHThI COAePKAHMSA.
HCIIONIB30BATh ITPUOOPETEHHBIE 3HAHNS M YMEHUS B IIPAKTHYECKON ACATEIBHOCTH U TIOBCEAHEBHOM XKHU3HHU,
BBIYHUCIIATH B MPOCTEHIINX CITydasX IUIOMIAIN U ITyTH C UCITOJIb30BaHUEM ONpeeICHHOr0 HHTErpaIa.
CamocTosiTeibHasi padoTa: BBIIOJIHEHUE JOMAIIHUX 3aaHui 1o pa3zaeny 10 7
IIpumepHasi TeMaTHKa BHEAYIUTOPHOI CAMOCTOSITEJILHON PadoThI
1. TlepBooOpazHasi.
2. TlomsTne uHTErpaa.
3. [IIpaBuna BeIYnCIeHUs IEpBOOOPA3HON M UHTETpaja.
4. Tlpumenenue dpopmyssl HeroToHa-JleiiOHuIa.
5. Brmuncienune nepBooOpa3zHOi UIsd JaHHOW (QYHKIMH.
6. Pemenwue 3a1au Ha NpUMEHEHHE HHTETPaja JyIsl BRIYMCIECHHS IUTONIA el TIIOCKUX Guryp.
Pazpen 11. 12
Kom0unatopuxa.
Tema 11.1 [paBuito npon3BeaeHys. 3a1a4M Ha TOJICYET YHCIIA TIEPECTAHOBOK. 1
OcHOBHBIC IOHATHSA
KOMOMHATOPUKH.
Tema 11.2. CoenrHeHHs 3JIEMEHTOB. 3aJa4M Ha MO/ICUET YHCIIa Pa3MEICHHUH. 1
Pazmemenus.
IIpakTryeckoe 2ansTe o Temam 11.1 1 11.2 2
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Tema 11.3.

Coueranus.

CoueraHue 3JIEMEHTOB M UX CBOMCTBA. 3aJaun Ha IoACYET YHciia COYCTAHMIA.

Tema 11.4.

bunom HeroTona.

OsHakoMiieHde ¢ 6uHoMoM Herorona.

IIpakTryeckoe 2ansTe o Temam 11.3 1 11.4

Tema 11.5.

TpeyrojbHUK
IMackans.

O3HaKOMIICHHE C TPEYTOJIbHUKOM Ilackams.

Tema 11.6

Kom0unatopHusie
3aja4n.

Pemenne MPAKTUYCCKUX 3a7a4 C UCIIOJIb30BAHUCM TIOHATUN 1 paBuI KOM6I/IHaT0pI/IKI/I.

IIpakTryeckoe 2ansTe o Temam 11.5u 11.6

IIpoduianubie u npodeccHOHAIBLHO 3HAYNUMBIE 3JIEMEHThI COACPKAHMSA.

HCIIOJIB30BaATh HpI/IO6peTeHHBIe 3HaHUA W YMCHUSA B HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH H HOBCG,HHGBHOﬁ KU3HU,
peuiaThb HpOCTeﬁHIHe KOM6I/IHaTOpHBIe 3agadyu METOAOM nepe60pa, a TakKXKC C HCIIOJb30BaAaHHMEM H3BCCTHBIX

dopmy;

HpO(bI/IJ'H)HBIe u HpO(l)GCCI/IOHaHBHO-BHa‘II/IMBIC QJICMCHTBI COJACPIKAaHUA. UCIIOJIb30BATh HpI/IO6peTeHHBIe 3HaHUA U
YMCHUA B HpaKTI/I‘ICCKOﬁ JACATCIBPHOCTH U IIOBCETHEBHOM JKHU3HH, BbBIYUCIIATH B HpOCTeﬁHIHX clIydasax
BCPOATHOCTHU COOBITHI Ha OCHOBE IoAc4Y€Ta 4yuciia HCX040B,

IIpopuibHbie U Npo)ecCHOHAJIBLHO 3HAYMMbIE JJIEMEHTBI COdepP:KaHUsl. HCIIONb30BaTh HPHOOpETCHHBIC
3HAHUS U YMEHUS B NPAKTUUECKOHN NESITEIbHOCTH U MOBCEAHEBHOW XKM3HH, BBIUUCIATH B MPOCTEUINX CIIydasx
IO M 00BEMBI C HCITOJIB30BAHUEM OIpPEJEICHHOTO0 HHTErpaja.

CamocrosiTenbHasi padoTa: BBHIIOJIHEHUE JOMAIIHUX 3aJaHui o paszaeny 11

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSITEJILHOM PadoThI

agrwbdE

OCHOBHBIE TIOHATHSI KOMOMHATOPUKH.

3amauu Ha MMOJICYET YKCia pa3MEIleHNH, epecTaHOBOK, COYETaHHH.
Pemenne 3aad Ha iepebop BapHaHTOB.

®dopmyna 6mHOMa HeroToHa.

CBoiicTBa OMHOMHHAJIBHBIX KO QHUIIMEHTOB.
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6. Tpeyronpuuk [Nackas.

Pazgen 12. 12
DJIeMeHTbl TeopuHu
BEPOSATHOCTEH 1
MaTeMaTH4eCKOoi
CTATHCTHKH.
Tema 12.1. CoObrTus. Buapt codbrtnii. KomOnHaImy coOBITHIA. 1
CoObITHSA.
Tema 12.2. BepostHocTb cobbiTns. CriokeHHe 1 yMHOKEHHE BEpOSTHOCTEH. 1
BepositHoCcTB
co0bITHSA.
IIpakTryeckoe 2ansTHE N0 TeMaMm 12.1 u 12.2 2
Tema 12.3. Craructuueckas obpaborka manHbIX. OO0beM m3Mepenus. [IpencraBieHre cTaTUCTUYECKUX JaHHBIX (TaOmHIpI, 1
auarpaMMel, rpadukn). [Tpuémel 3anonHeHns.
Cratucruyeckue
JaHHBIE.
Tema 12.4. [NonsiTne renepanbHON COBOKYITHOCTH M BEIOOpKH. Cpennee apudmerndeckoe. Moja n MearaHa W3MEpEeHUsL. 1
HenTpanbHblie
TeHCHINT
IIpakTryeckoe 2ansaTHe 0 TeMaM 12.3 u 12.4 2
Tema 12.5. Pazmax BeI6opku. OTKIIOHEHHE OT cpeqHero. CpenHee KBajpaTHOE OTKIOHEHHE. Pa3max n3mepenust. Jucnepcust. 1
Meps! pa3dpoca
Tema 12.6. Beruncnenne BepositHoctedd.  CratmcTrueckas obOpaborka maHHbIX. OOBbeM wm3Mmepenus. llpencraBieHue 1
CTATHCTUYECKUX JAHHbBIX ( TAOJIHLBI, AUarpamMmbl, rpadukn). [IpuéMer 3anonHeHus. PelieHne npukiIaqHbIX 3a1aq
Pemienne
NPAKTHYECKUX

3aJa4.
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IIpakTryeckoe 2aHsTHE IO TeMaM 12.5 u 12.6

IIpopuibHbie U Npo)ecCHOHAJIBLHO 3HAYMMBbIE JJIEMEHTBI COdep:KaHUsl. HCIIONb30BaTh HPHOOpETCHHBIC
3HAHWSA U YMEHHS B IIPAKTUIECKON IEATEIBHOCTH 1 IIOBCEHEBHOM JKU3HHM, PEIaTh NpOCTeiIne KOMOMHATOPHBIE
3aJ1aud METOJIOM Iiepedopa, a TaKXKe C HCIIOJIb30BAHIEM M3BECTHBIX (popMyIT;

HpO(bI/IJ'H)HBIe u HpO(l)GCCI/IOHaHBHO-3Ha‘H/IMBIe QJICMCHTBI COJACPI)KAHUA. UCIIOJIb30BATh HpI/IO6p€T€HHBI€ 3HaHUA U
YMCHUA B HpaKTHQECKOﬁ JCATCIIBHOCTU H HOBCGHHGBHOﬁ JKHU3HH, BbIYUCIIATH B HpOCTeﬁHIHX crydasax
BCPOATHOCTH COOBITHI Ha OCHOBE Ioacde€Ta 4uciia HCX040B,

CamocTosiTeibHasi padoTa: BBIIIOJIHEHHE JOMAIIHUX 3aJaHui 10 pa3feny 12

IIpumepHasi TeMaTHKa BHEAyIUTOPHOI CAMOCTOSTEJILHON PadoThI

18.
19.

OCHOBHBIC IOHSITHS KOM6I/IHaTOpI/IKI/I.
3azxaq1/1 Ha 11oACYECT 4Yuciia paBMeHIGHI/Iﬁ, NEPECTAaHOBOK, COYCTaHMI.
Pemenne 3aJaa4 Ha H€p€60p BAapHUAHTOB.

. ®opmyna bmHoma HeroToHa.

. CBoiicTBa OMHOMHHAIBHBIX KO3 GHUIINEHTOB.

. Tpeyronenuk ITackans.

. CoObITHE, BEpOSITHOCTH COOBITHS, CJIOKEHHE M YMHOKEHHE BEPOSITHOCTEH.

. [lonsiTHe 0 HE3aBUCHMOCTH COOBITHIA.

. uckperHas ciydaiiHas BETMYMHA, 3aKOH €€ pacIipeieIeHHs.

. UncnoBble XapaKTEpUCTHKH ANCKPETHOH CllydaiiHON Bean4YHHBL. [IoHATHE O 3aKOHE OONBIINX YHCEI.

. [IpencraBnenne naHHbIX (TaONMIpBI, AUArpaMMbl, TpaduKn), TeHEpalbHas COBOKYIHOCTh. BriOopka, cpenHee apudmernueckoe,

MEauaHa.
IlonsiTie 0 3agadax MaTEMaTHICCKOM CTATUCTHKHU.
Pemrenne TMPAaKTUYCCKHUX 3a/1a4 C MPUMCHCHHUEM BEPOATHOCTHBLIX MCTOJOB.

Bcero:

351
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2.3. XapaKTepHCTHKa OCHOBHBIX BU/JIOB N1€ATCJIBbHOCTH CTYJICHTOB

Conepxanue XapakTepuCTHKA OCHOBHBIX BU/0B JAeSITEJbHOCTH
o0y4yeHus CTYACHTOB
(Ha ypoBHe Y4eOHBIX JeiicTBHIl)
BBenenne O3HakoMJIEHHE C POJIbI0 MAaTEeMaTHUKU B HAayKe, TEXHUKE, SKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJOTUSAX W MPAKTUYECKOH JIeATENbHOCTH.
OBHaKOMHCHI/IC C LIe/isIMMU U 3aJadyaMHu I/IBYIICHI/I}I MaTCMaTUuKHU HpI/I
ocBoennu crermansHocte CII1O.

AJITEBPA

Pa3zBuTne moHsiTHA 0
YyHuciae

BreimonHenue apuMeTHUECKUX NEHCTBUN HAJ dYHCIaMHU, codeTas
YCTHBIE U IMCbMEHHBIE IPUEMBI.

HaxoxneHne npuOIMKEHHBIX 3HAYCHUN BEIWYMH WM TIOTPEITHOCTEH
(aOCOMIOTHOM M OTHOCUTENBHOM); CPAaBHEHHE YHCIIOBBIX BBIPAKECHHIA.
Haxoxxnenne ommuOOK B  mpeoOpa3oBaHUSX M BBIYMCICHUAX
(OTHOCHTCS KO BCEM MMYHKTAM MPOrPaAMMBI).

Kopnn, CTelleHH,
Jorapugmel

O3HakOMJIEHME C TIOHATHEM KOpHS N-H CTeneHW, CBOMWCTBaMH
paavKaaoB U IIPaBUJIAMHU CPAaBHEHUS KOPHEM.

Q@OopMyJIIMpOBAHUE  OIPEACIICHUS KOPHA U CBOWCTB  KOPHEH.
Beluncienue u cpaBHEHUE KOPHEH, BBINIOIHEHUE NPUKUIKU 3HAYCHUS
KOpHS.

[Ipeobpa3oBaHre YHCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEPIKAIINX
pasuKasbl.

BeimonHenune pacuetoB 1o (opmyrnaMm, COJEpXKAIIUM pPaUKalbl,
OCYIIECTBIISSE HEOOXOIUMBIE TTIOACTAaHOBKH U TIPE0Opa30BaHUsL.
Omnpenenenne paBHOCWIBHOCTH BBIPAXKEHUH € paaukanamu. Penienue
UppalMOHAIbHBIX YpaBHEHUM.

O3HakoMJIeHME €  TIOHATUEM CTENEHU C  JCHCTBUTENIBHBIM
[IOKa3aTeseM.

HaxoxneHue 3HAYeHMH CTENEHH, MCIOJIb3YS INPH HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIEC CPEACTBA.

3anuce KOpHS N-i CTENEeHU B BUJIE CTETIEHH ¢ APOOHBIM IOKa3aTeseM U
Ha000POT.

@opMyJIMpOBAHME CBOWCTB CTEICHEW. DBbluncieHue creneHen c
palMOHAIBHBIM IIOKA3aTeJIeM, BBIIOJIHEHUE IPUKHUIKU 3HA4YCHUS
CTEIICHU, CPAaBHEHUE CTEIICHEMN.

[Ipeobpa3oBaHre YHCIOBBIX U OYKBEHHBIX BBIPQKEHUH, COAEPIKAIINX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne MoKa3aTebHbIX YPaBHEHUM.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEH U CTENEHEN NPH BBIUMCICHUH
CPEIHHUX, JCIICEHHE OTpe3Ka B <«30JIOTOM cedeHum». Pemenue
IIPUKJIAJHBIX 33]1a4 Ha CJIOYKHBIC IIPOLIECHTHI.

IIpeodpa3oBanue
ajredpanveckKux
BbIpaKeHH

Beimonnenue npeoOpa3oBaHMil BBIpaKEHHWH, MpUMEHEHHE (Gopmy,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JIOTapu(MOB.

Omnpenenenue 00NaCTH JOMYCTHMBIX 3HAUYEHUH JIOTapu(MUYECKOTO
BbIpakeHus1. Pemenue orapuMuyeckux ypaBHEHHI.

OCHOBBI TPUTOHOMETPUH

OcCHOBHbBIC MOHATHSA

N3yuyeHnue paauaHHOrO METOAA U3MEPEHMUS YIVIOB BpAIICHUS U HUX
CBSI3U C TrpaaycHo wmepol. M3o0pakeHue yrioB BpalleHHs Ha
OKPYKHOCTH, COOTHECEHHE BEJIMYUHBI YIJIA C €r0 PACIIOJIOKEHUEM.

@opMynupoBaHUE OIpPENEIIEHUI TPUTOHOMETPUIECKUX (QYHKUUN JUIS
YIJI0B NOBOPOTAa M OCTPBIX YIJIOB IIPSIMOYIOJIBHOIO TPEYrOJbHUKA U
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00BSICHEHUE UX B3aUMOCBSI3H

OcHoBHbBIE IIpumeHeHrEe OCHOBHBIX TPUTOHOMETPHUYECKHUX  TOXKIECTB  JUIS
TPUTOHOMeTPUYeCKHe | BEIYUCICHHUS 3HAYEHUH TPUTOHOMETPUYECKUX (YHKIMU 10 OJHOU U3
TOK1ECTBA HUX
IIpeodpa3oBanue W3yueHre OCHOBHBIX (POPMYNT TPUTOHOMETPUH: (OPMYIBI CIOKECHHUS,
NPOCTEHIINX yIBOCHHSA, IpeoOpa3oBaHME TPUTOHOMETpPUYECKHX (yHKIHMA B
TPUTOHOMETPUYECKHUX | IPOU3BECHUE W TPOU3BEIACHUS B CYMMYy U IIPUMEHEHHE IIpU
BBbIPasKeHU BBIYMCIEHUN 3HAYEHHUs] TPUTOHOMETPUUECKOIO  BBIPAKEHUS U
YIPOLIEHUS €ro.
O3HakoMJIEHME €O CBOWCTBAMH CHMMETPUU TOYEK Ha EIUHUYHOU
OKPYXKHOCTH M IIPHUMEHEHHE UX JJIsl BBIBOAA (hOpMYJ IPUBEACHUS
IIpocreiimmue Pemenue o ¢opmynaMm u TPUTOHOMETPUUECKOMY KPYT'Y HMPOCTEHIIINX
TPUTOHOMETPHYECKHEe | TPUTOHOMETPUUECKUX YPABHEHHM.
YPaBHEHHS u | [Ipumenenne oOIIMX METOJOB pEIIEHHs ypaBHEHUH (IIPUBEICHHE K
Hepasencmea JUHENHOMY, KBaJpaTHOMY, METOJ pa3JIoKEHHs Ha MHOXHUTEIH,
3aMEHbl  IIEPEMEHHOM) TpU  PELIEHUU  TPUTOHOMETPUUYECKUX
YPaBHEHUH.
YMeHue OTMEYaThb Ha Kpyre pelIeHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
Apkcunyc, O3HakomJiIeHHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPHUYECKUX
APKKOCHHYC, GbyHKIUH.
apKTaHIeHC YUCJIa WN3ydyeHne omnpeneneHuil apKkCuHyca, apKKOCHHYCa, apKTaHreHca
yruciaa, (OpMyIHpOBaHHWE HX, H300paKeHHEe Ha EAMHUYHOU

OKPYXKHOCTH, IPUMEHEHUE IIPU PELICHUU YPAaBHEHUI

®YHKIIMHU, UX CBOVICTBA U TPA®UKH

®yukuun. [lonsitue o
HeNpepLIBHOCTH
byHkuun

O3HakOMJIEHHE C MOHATHEM IEPEMEHHOM, MpUMEpaMU 3aBUCUMOCTEN
MEX]ly IepEeMEHHBIMHU.

O3HakomIieHHE C MOHATUEM rpaduKa, onpeaeIeHre TPUHAUIEKHOCTH
TOukM Tpapuky ¢yHkiuu. OnpeneneHue no ¢Gopmyne HpocTenien
3aBUCUMOCTH, BUAa ee rpaduka. Beipakenue mo ¢opmyne ogHOU
MIEPEMEHHOM Yepe3 Ipyrue.

OszHakoMIieHHE ¢ ompeselieHneM (GYHKIUH, (OpMYyITHpPOBAaHUE €To.
Haxoxaenue 061acTu onpe/iesieHus U 001acTi 3HaYeHUH (PyHKIIMH

CpoiicTBa (QyHKIUH.
I'padpuueckan
HHTepIpeTanus.
IIpumepsl
(GyHKUIHOHATBLHOM
3aBHCHUMOCTH B
peajbHBIX Ipouneccax
U SIBJICHUSIX

O3nakomiieHHE C TNpuUMepamMH (DYHKIHMOHAJIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOIeccax U3 CMEKHBIX AUCIUIIIIH.

O3HakoMJIeHHE C JIOKa3aTEeJIbHBIMH PACCYXKJIECHUSMH HEKOTOPBIX
CBOMCTB JIMHEHHOM W KBaapaTMYHOW (QYHKIUH, MpoBEAECHUE
UCCIIEIOBAaHUS JINHEHHOM, KyCOYHO-JIMHEHHOH, ApOOHO-TMHEHHON U
KBaJpaTHUHOM (yHKIMI, mocTtpoeHne ux rpaduxos. [locTpoenue u
yreHue rpaduxoB ¢pynkuuit. MccnenoBanue GyHKINH.

CocraBnenue BUI0B (PyHKIMHA N0 JAHHOMY YCJIOBHIO, PELICHHE 3a/1a4
Ha 3KCTPEMYM.

Brinosnnenue npeodpazoBanuii rpadguka GyHKIHH

OOpaTHble pyHKINHN

Uszyuenue nowamus obpamuol @yHKyuu, onpeoenexue 6uU0d U
nocmpoerue 2paguxa oopamuol QyHKyuu, HaxoxicoeHue ee odbracmu
onpedenenus u oboracmu 3xHavenutl. IIpuMeHEHUE CBOWMCTB (YHKIIHMIA
IIPU UCCIICIOBAaHUM YPABHCHUIN U PEIICHUH 3a/J1a4 Ha SKCTPEMyM

CreneHHble,
NoKa3aTeJbHbIe,
Jorapupmuyeckue H
TPUTOHOMETPHUYeCKHUe
¢pynknnu. OOpatrHbie

Brruncnenue 3HaueHui GyHKINN IO 3HAYEHUIO apryMEHTa.
OmnpeneneHre MOJ0XKEHUS TOUYKH Ha rpaduke MO ee KOOpAWHATaM M
Ha000POT.
Hcnonp3oBanue CBOWCTB
CTeleHel U Jorapugmos.

3HAYEHUI

GyHKIMI U1 cpaBHEHMSA
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TPUTOHOMETPHYECKHE
byHkuun

[Toctpoenue rpadMKOB CTENEHHBIX U JIOTapUPMUUECKUX (PYHKIUH.
Pemenne moka3aTeNbHBIX M JIOTapU(PMUYECKUX ypaBHEHHH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakoMIIeHHE C TIOHSATHEM HENPEphIBHON MEepHOANYECKON (YHKIUH,
¢dopmynupoBaHHE CBOIMCTB CHHyca W KOCHHYCAa, IOCTPOCHHE HX
rpaduKoB.

O3HakoMIIeHHE C TIOHATUEM FAPMOHUYECKHX KOJICOAaHUH U pUMepaMu
rapMOHUYECKUX KOJeOaHWH Ui OMHMCaHHs IPOLECCOB B (U3MKE U
APYrux o01acTAX 3HAHUS.

O3HakoMJIeHHE C TOHSATHEM pPa3pbIBHON NEPUOIUYECKON (YHKIUH,
(dbopmMynupoBaHHS CBOMCTB TaHI€HCA M KOTAHTEHCA, MOCTPOCHHE HX
rpaduKoB.

[Ipumenenne cBOMCTB  (yHKUMHA JUIi  CpPaBHEHUS  3HAYCHUH
TPUTOHOMETPUUYECKUX (DYHKIMHA, peIIeHUusT TPUTOHOMETPUUECKUX
YPaBHEHUHU.

Ilocmpoenue epaguxos 06pamubIX MpuUSOHOMEMPUUECKUX QYHKYULL U
onpeoenenue no 2pagukam ux c6olcms.

Brinonnenue npeobpazoBanus rpaduKkoB

HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

ITocaenoBaTeILHOCTH

O3HakomJieHHME C TOHATHEM YHUCIOBOW  TOCIEJOBATEILHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUEM €€ YJICHOB.

O3naxomnenue ¢ nowsmuem npeoena nocie008amenlbHOCmu.
O3HakoMJIeHHE C BBIYUCICHHEM CYMMbI OECKOHEYHOTO YHCJIOBOTO
psina Ha TpUMEpe BBIYHMCICHHUS CYMMbI OECKOHEYHO YObIBaromiei
r€OMETPUYECKON ITPOTrPECCUM.

Pemenne 3amau Ha mpuMeHEHHE (OPMYIIBI CyMMbI OECKOHEYHO
yOBIBaIOIIeH reOMETPUUYECKOM POrPeCcCHH

IIpousBoaHass u ee
NpUMEHeHHne

O3HaKOMJIEHHE C IOHSITHEM ITPOU3BOTHOM.

W3yuenue u GopMylInpoBaHUE €€ MEXaHUYECKOTO U TEOMETPUIECKOTO
CMBICJIa, U3yYEHUE AITOPUTMA BBIYMCIEHUS IPOU3BOIHON HA puMepe
BBIUMCIICHUS MTHOBEHHOW CKOPOCTM M YIJIOBOTO KO3(¢HIMeHTa
KacaTeJIbHOMU.

CocraBneHne ypaBHEHUs KacaTeIbHOM B 00IIEM BU/IE.

VYcBoenue mnpaBui auddepeHIupoBaHus, TaONMHUIBI MPOU3BOIHBIX
SIIEMEHTApHBIX (QYHKUMH, NpuMeHeHue Uit auddepeHunpoBanus
(GyHKIUH, COCTaBIICHHs YpaBHEHHS KacaTeIbHOM.

W3yueHne TeopeM O CBSI3M CBOWCTB (PYHKIMHM ¥ TPOHU3BOJHOM,
(bopMynHUpOBKa HX.

[IpoBeneHne ¢ TOMOINBIO MPOM3BOJHOW HCCIEIOBaHUSA (YHKIUH,
3aJJaHHOH (PopMYIIOH.

VYcTaHOBJIEHHE CBSI3M CBOMCTB (YHKIIMM M MPOU3BOJHOW MO HX
rpadukam.

IIpuMeHeHre NPOU3BOMHOM I pPELICHUSA 3aJad Ha HaXOXKICHUE
Han00JIbIIEr0, HAMMEHBIIETO 3HAUCHHS M Ha HaXOXKJICHUS SKCTpeMyMa

IlepBooGpa3nasn U
HHTerpaJ

O3HakoMJIEHHE C TIOHATHEM UHTErpasa u mepBooOpa3HOM.

W3yueHne mpaBWiia BBIYUCICHHS IEPBOOOpPAa3HOM H  TEOpEeMbI
Herotona-JleitOuuna.

Pemenune 3amad Ha CBsI3p MEPBOOOpPA3HOW M €€ MPOU3BOJIHOM,
BBIUMCIIEHUE NTEPBOOOPA3HOM A5l TAaHHOH QYHKIIMH.

Pemenue 3amau Ha INpUMEHEHHME MHTErpaja Uil BbIYUCICHUS
(U3NYECKUX BETMYMH M TUIOIIAeH

YPABHEHUA U HEPABEHCTBA
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YpaBHeHusn U
CHCTEMBI yPaBHEHUIA.
HepaBencrsa U
CHCTEMBI HEPABEHCTB
¢ ABYMH
NnepeMeHHbIMHU

O3HakoMJIeHME €  MPOCTEHIIMMM  CBEIEHUSIMH O  KOpHSX
anreOpandeckux ypaBHEHHH, MOHATUSIMH UCCIEIOBAaHMS YpaBHEHUN U
CUCTEM ypaBHECHM.

N3yuenue TeopuHM pPABHOCHIBHOCTU YPAaBHEHUW M €€ IPUMCHEHWS.
IloBTOpEHNE 3amucu pelIeHHs] CTAaHAAPTHBIX YpaBHEHUM, INPUEMOB
npeoOpa3oBaHUs ypaBHEHMH JUIS CBEIEHHS K CTaHJapTHOMY
YPaBHEHHUIO.

Pemenune paunmoHanbHBIX, HppalMOHAIbHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U CUCTEM.
Hcnonbs3oBaHue CBOMCTB M TrpadukoB (YHKUMH I pelieHus
ypaBHeHUH. [I0BTOpEHHE OCHOBHBIX IIPUEMOB PELLICHUS CUCTEM.
Pemenune ypaBHEHMI ¢ HCIIONIB30BAaHUEM BCEX NPUEMOB (pa3iokKEHUS
HAa MHOXMWTEIU, BBEJIEHUS HOBBIX HEHU3BECTHBIX, IIOJCTAHOBKH,
rpauuecKoro MeToaa).

Pemenne cucrem ypaBHeHI/Iﬁ C TIPUMCHCHUCM PaA3JIAYHBIX CII0co00B.
O3HakOMIICHHE C 06H_II/IMI/I BOIIpocaMun pCHICHHUA HCPABCHCTB u
WCTIOJIb30BaHKE CBOICTB U TpapukoB PyHKIMI NPU pelIeHNH HEPABEHCTB.
Pemenne HCPABCHCTB M CHUCTEM HCPABCHCTB C MPUMCHCHUCM pPa3JINYHBIX
CI10c000B.

HpI/IMeHeHI/Ie MAaTeMAaTUYCCKUX MCTOHAOB [UJIA PCHICHHUA COACPKATCIBHBIX
3aa4 U3 pa3IMIHbIX obmacreit HAayYKU W HPAKTUKH. HHTCpHpCTI/IpOBaHI/IG
pE3yIABTATOB C YUETOM pEAJIbHBIX OTPAaHUYEHUN

IIOKa3aTCJIbHBIX H

3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHoBHbIE noHATUs | M3ydeHne mpaBuia KOMOWHATOPUKM H MPUMEHEHHE TMPHU pPELICHUH
KOMOMHATOPUKH KOMOMHATOPHBIX 3a1ad.
Pemienne kOMOMHATOPHBIX 3aJad METONOM IMiepedopa W IO TpaBHIY
YMHOXEHHS.
O3HakomieHHEe C  TOHATHAMH  KOMOMHATOPUKH:  Pa3MEIICHUSIMH,
COYETaHMIMH, IEPECTaHOBKAMH U (POPMYJIaMH ISl KX BHIYMCIICHHS.
OObsicHeHre ¥ mpUMeHeHHe (OpPMYNI A BBIYMCICHHS Pa3MEIICHHIA,
MEPECTaHOBOK M COYETAaHUH MPH PEIICHUH 3a7ad.
Osnakomienne ¢ ouHomoMm Heprotona u Tpeyroiasaukom Ilackasst.
Pemienne mpakTHUecKHX 3alad C HCIOIB30BAHMEM TMOHATHH M MPaBUI
KOMOMHATOPHKHI
DJIeMEHTBI Teopuu | M3ydeHne  KIacCHUECKOTO  ONpEHCNiCHHS  BEPOATHOCTH,  CBOWMCTB
BePOSITHOCTEIH BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEH.
PaccmoTpenre mpuMepoB BBIYMCIEHHS BEpOATHOCTEH. PemieHue 3amad Ha
BBIUMCIICHHE BEPOSITHOCTEH COOBITUI
IpeacraBienue O3HakomieHHE €  TOpPEACTaBICHHEM  YHUCIOBBIX  JaHHBIX W HX
HAHHBIX (Tabamnubl, | XapaKTePUCTHKAMH.
auarpammsl, rpagukn) | Pemenne mnpakTuueckux 3agad  Ha 0OpaOOTKY YHCIOBBIX —JaHHBIX,
BBIUMCIICHHE UX XapaKTEPUCTUK
TEOMETPUSA

IIpsMBbIe B MIOCKOCTH B
NMPOCTPAHCTBeE

®opMynHpoBKa U TPUBEAECHUE JOKa3aTeIbCTB IPU3HAKOB B3aHMMHOIO
pachoioKeHus MNpsMBIX M IUIOCKOCTeH. Pacno3HaBaHMe Ha depTexax U
MOJIENISIX Pa3lUYHBIX CIy4aeB B3aUMHOIO pACIONOKEHUS TPAMBIX U
IJIOCKOCTEHN, apTyMEHTHPOBAHNE CBOUX CYKIECHUM.

dopMynHpOBaHHE OINpPENETICHUH, MPU3HAKOB M CBOMCTB MapaiseNbHBIX H
MepIeHINKYISIPHBIX IOCKOCTEH, IBYTPaHHBIX U JINHEHHBIX YTJIOB.
Brimonnenne nmocTpoeHus YriloB MEXIY NMPSAMBIMU, NPSAMOM M IUIOCKOCTBIO,
MEX]y MJIOCKOCTSIMU 110 OIMCAHUIO U PacliO3HaBaHUE UX HA MOJENAX.
[IpumeHeHne MpHU3HAKOB U CBOMCTB PacHONOKEHHS NPAMBIX U IJIIOCKOCTEH
MIpH pELICHUH 3a/1a4.

Uzo0paxeHne Ha pUCYHKaX M KOHCTPYHpPOBaHHE Ha  MOJENIX
MEPIEHINKYIIPOB U HAKIOHHBIX K IUIOCKOCTH, MPSAMBIX, MNapaielbHBIX
TUIOCKOCTEH, VIJIOB MEXAYy NpAMOH M TJIOCKOCTBIO M 00OCHOBaHHE
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HOCTPOEHUS.

Pemenne 3amau Ha BBIUMCICHHE T'E€OMETPUYECKMX BeMWYMH. ONUCHIBaHUE
paccTosiHUSL OT TOYKM A0 IUIOCKOCTH, OT IPSIMOM [0 IJIOCKOCTH, MEXAY
MJIOCKOCTSAMH, MEXy CKPELINBAIOLIIMHUCS MPSIMBIMU, MEXTy
MPOU3BOJIBHBIMH (PUTYpaMH B IPOCTPAHCTBE.

@dopMynHpOBaHME U JOKa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyIIeCTBOBaHUS, CBOWCTBA).

N3o0paxeHne Ha 4yepTexxax M MOJENSAX PACCTOSHHA M 00OCHOBAaHHE CBOMX
cyxaeHnid. OnpeneneHue W BBIUMCIEHUE pAcCTOSHUN B IMPOCTPAHCTBE.
[Ipumenenue GopMyn U TEOpeM IUIAHUMETPUHU AJIS pELLICHUs 3aad.
O3HakoMJIEHME C TIOHATHEM HapajuIeIbHOTO MPOEKTUPOBAaHUSA M €ro
cBOWCTBaMH. Dopmynuposanue meopemvl 0 NIOWAOU OPMOSOHATLHOU
NPoeKyuU MHO20Y20IbHUKA.

[Ipumenenue Teopuu Al 000CHOBaHUS OCTPOCHUN U BHIYMCIICHUH.
ApryMeHTHpOBaHHE CBOMX CYXJIEHMH O B3aUMHOM paclON0KEHUHU
MPOCTPAHCTBEHHBIX (PUTYD

MHoOrorpaHHuKH

Onmcanne W XapaKTEpUCTHKAa PA3IUYHBIX BHJIOB MHOTOTPaHHUKOB,
MIepEeYNCIEHNE UX JJIEMEHTOB M CBOMCTB.

Uzo0paxkeHne  MHOTOTPAaHHMKOB W BBIIOJHEHHE MOCTPOCHUS  Ha
N300paXeHUAX U MOAEISAX MHOTOIPAaHHHUKOB.

Brruncnenne JMHENHHBIX 3JIEMEHTOB UM YIVIOB B IPOCTPAHCTBEHHBIX
KOH(UTYypanusix, apryMeHTHPOBAHUE CBOUX CYKACHUH.

XapakTepucTuka M H300pa)KeHHE CEUEHUS, pa3éepmKu MHO202PAHHUKOS,
BBIYHCIIEHNE TUIOMAAEN TOBEPXHOCTEN.

[TocTpoenue npocTedmx cedeHni Kyoa, mpu3Mel, TupaMusl. [lpumenenne
(hakTOB U CBEACHUI U3 IUIAHUMETPUH.

O3HakoMmiieHHE C BHIAMHU CHMMETPHHA B MPOCTpPaHCTBE, (HOPMYTUPOBAHHE
OIIpeNeNeHn M CBOWCTB. XapaKTepUCTUKAa CHUMMETPHM Tel BpallleHHs U
MHOTOIPaHHHKOB.

[IpumeHeHue cBOICTB CHMMETPHH MIPH PELICHUHN 3a/1a4.

Hcnonp3oBanne  NpHOOPETEHHBIX  3HAHMKW Al WCCIEJOBaHUS U
MOJIEIMPOBAHMS HECIIOKHBIX 3a/]1a4.

N300paxkeHne OCHOBHBIX MHOTOIPAHHMKOB M BBIIIOJHEHHE PHUCYHKOB IO
YCIOBMSIM 3a/1a4

Tesa u moBepxHoCTH
BpallleHUsA

O3HakoOMIICHUE C BUJaMU TeJl BpalleHus, (OPMYITHPOBAHUE UX OIPEACTCHIIA
M CBOICTB.

dopMynHpOBaHHE TEOPEM O CEUYCHHWM Iapa IDIOCKOCTHI0O M TUIOCKOCTH,
KacaTelbHOU K cdepe.

XapakTepucTika W H300paKCHUE TENl BPAIICHUS, WX Pa3BEPTKH, CCUCHUS.
Pemenve 3amau Ha TOCTpOCHHE CEUYCHWM, BHIUMCICHUE JUIMH, PACCTOSHHUM,
yrioB, miomianei. [lpoBeneHe 1o0ka3aTenbHBIX PACCYXKACHUN MTPH PEIICHUN
3a1ad4.

[IpuMmeHeHue CBOWCTB CHMMETPUU TPH PEIICHUU 3a]lad Ha Tela BPAIICHUS,
KOMOHHAIIHIO TEIL.

N3o06paskeHre OCHOBHBIX KPYTJIBIX TNl M BHIMIOJIHEHUE PUCYHKA 110 YCIOBHIO
3aJa4n

HN3mepenus B
reoMeTpuH

OsHakOMJIEHHME C IMOHATUIMH IUIOmIAgXM M O00beMa, akCHOMaMH H
CBOICTBaMH.

Pemenve 3a1au Ha BBIYMCIIGHHE TUIOIIAJCH TUIOCKUX (DUTYP C IPUMEHEHUEM
COOTBETCTBYIOIMIHUX (OpMYIT U (DAKTOB U3 TUIAHUMETPHH.

Wzydenne TeopeM O BBIYHCICHHH OOBEMOB MPOCTPAHCTBEHHBIX TEII,
pelieHue 3a/1a4y Ha MpuMeHeHHe (DOpMYIT BEIYHUCICHUS 00hEMOB.

Wzydenne ¢opmyn Uil BBIYHCICHHS  IUIONIAJCH  MMOBEPXHOCTEH
MHOT'OI'PaHHUKOB U TEJ BpaIllCHUS.

O3HaKOMJIEHHE C METOJIOM BBIYHCIICHUS TJIOMIA U IIOBEPXHOCTH C(epBhl.
Pemenue 3amay Ha BBIYUCIIEHUE TUIOUIAICH TOBEPXHOCTU MPOCTPAHCTBEHHBIX
TEN
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Koopaunarsi n | O3HaKoMJIeHHE C TOHSATHEM BeKkTopa. l3yueHue nexkapToBOl cHCTEMBI
BEKTOPbI KOOpAMHAT B MPOCTPAHCTBE, IIOCTPOECHUE MO 3aJaHHBIM KOOpIMHATAM TOYEK
U TUIOCKOCTEH, HaXO0XKAEHUE KOOPANHAT TOUYEK.

Haxoxxnenue ypaBHEHUH OKPYKHOCTH, cgepbl, IUIOCKOCTH. Brrumcienue
pPacCTOSHUI MeX 1y TOYKaMH.

N3ydenne CBOWMCTB BEKTOPHBIX BEIMYMH, MPAaBHJ Pas3IoKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, NPaBHI HAXOXKICHUS KOOPAWHAT BEKTOpa B
MIPOCTPAHCTBE, MPaBUJI ACHCTBUI C BEKTOpaMH, 33JaHHBIMHU KOOPAWHATAMHU.
[IpumeHnenue TeopuM NpH pelIEHUH 3a7a4 Ha JACHUCTBUSA C BEKTOPaMHU.
N3ydenne ckamaspHOro MNpoOW3BENEHUS BEKTOPOB, BEKTOPHOIO YypaBHEHHS
NpsIMOM M TJIOCKOCTU. IIpMMeHEeHHe TEeopHH NpU pEemIeHHH 3a7ad Ha
JEMCTBHS C BEKTOpaMH, KOOPAMHATHBIA METOJl, IPUMEHEHUE BEKTOPOB IS
BBIYHCIIEHHS BEJIMYUH YIJIOB U PACCTOSIHUIM.

O3HakoMJIEHHE C JTOKa3aTeNbCTBAMU TEOPEM CTEPEOMETPUHM O B3aMMHOM
pPacnoNOKEHHH IPSIMBIX U TNIOCKOCTEH ¢ MCIOIb30BAHUEM BEKTOPOB

3. YU EBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUME TPOI'PAMMBI YYEBHOM JVUCIUIIJINHBI
OV /.13 Maremaruka: ajredpa, Ha4ajga MaTeMaTH4YeCKOr0 aHAJIN3A,
reoMeTpus

3.1. TpeOoBanussi K  MHHMUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecre4eHHI0

Peanuzanus nporpamMMbl y4eOHOM AUCHUILIMHBI TpeOyeT Haauuus KaOuHeTa
MaTeMaTUKH; MacTepCKue, J1abopaTopuu He TPEOYIOTCS.

Ne | ObopynoBan | Texuunuecku | YueOHO-HarsiaHble | Crenuaau3upoBaH
n/ | ue e cpeacrTBa | mocoous Has1 Me0eJlb
1| o0yyeHus

Cron [Ipoexrop,

IpCrnoaaBaTcii DKpaH,

S OCKa

,(b A > | KOJIOHKH,

Kagenpa

Apa, HOYTOYK

3.2 UudopmannoHHoe odbecneyeHue 00ydeHUus
IIepeuenn PEKOMEHAYEMBIX y4eOHBIX W3JaHUN, HNutepueT-pecypcon
JOTIOJTHUTEIBHOW JINTEPATYPBI

Ne HaunmenoBanue yaeOHBIX U3JaHUH,
n/n HHTepHET-pecypCcoB, NONOIHUTEIBHON JTUTEPATYPHI

| OcHoBHbIe HCTOYHMKH (He Ooee 3 )

1 AnumoB . A.u 1p. Marematuka: anredpa 1 Hadajaa MaTeMaTUYECKOTO
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aHanmn3a, reoMeTpus. Airedpa 1 Havyajga MaTeMaTHUECKOTo aHanu3a (6a30BbINA U
yriyonenssiit yposau).10—11 kmacesl. — M., 2014.

2 Marematuka: anredpa, Hagajia MaTeMaTHYECKOTO aHaIN3a, TEOMETPHS .
I'eometpus, 10-11:Yuebnuk/JI.C. Atanacsu.-M.:Ilpocsenienne,2017.-255¢

I JlonosiHUTEIbHBIE HCTOYHUKH

1 Mopakosuy A.I'. Matemaruka: anreOpa u Hadana aHanu3sa, reomerpus. 10-11-
Kiaccel. AnreOpa ¥ Hayalia mMareMarudeckoro aHanmmza. B 2 u. U.1. YuyeOHuk
ISl ydamuxcs: o01ieo0pa3oBaTebHbIX yupexaeHuil (6a30BbIi ypoBeHb)/A.TL .
Mopakosuy, I1.B. CemenosB.- M.: Maemo3uHa.

2 Marematuka: anrebpa 1 Hadyaja aHanusa, remetpus.10-11-knaccel. Anre6pa u
Hayajia MaTeMaTu4yeckoro aHaiauza. B 2 u. YU.2. 3agaunuk juist yqammxcs
00m1eo0pa3oBaTenbHBIX YUpexkaeHui (0a30BbIit ypoBeHb)/[A.I'. MopakoBu4 u
ap.]; mox pen. A.I'. Mopakosuua.- M.: MHemo3uHa

11 Ilepuoauyeckue u3xaHus

v HNHTepHeT-pecypcsl

www.fcior.edu.ru (Mudopmarnmonssle, TPEeHUPOBOUHBIE U KOHTPOJBHBIC
matepuaiisl). WwWw.school-collection.edu.ru  (Exunas kosutekuuu  1udpoBBIX

00pa30BaTEIbHBIX PECYPCOB).

\Y Ilepeyenb MeTOAMYECKHUX YKA3aHUI, pa3pa0oTaHHBIX NIpenogaBaTeiemM

=

Metoanyeckne yka3aHus MO BBHITIOJIHEHUIO IPAKTUYECKUX padoT

2. Meroauueckue  peKOMEHJAUMM [0  OpraHu3alliM MU METOJUYECKOMY
COIIPOBOKJCHUIO CAMOCTOSATEIBHOM pabOThI CTYJCHTOB

4. KOHTPO.J1b M OLIEHKA PE3YJIbTATOB OCBOEHMUSI YUEBHOM
JTUCLHUATIIUHBI

Kontpons # oneHka pe3ydbTaTOB OCBOEHUS YYEOHOM JUCHUILIUHBI
OCYIIECTBIAETCS IPENoJaBaTelIeM B IMPOLECCE TMPOBEACHUSA NPAKTUYECKUX
3aHSTUN, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS O0YUYaIOIIMMUCS UHANBUIYATbHBIX
3aJlaHuM

(I)OprI u METOAbI
KOHTPOJIA u OIICHKH
PeE3yJAbTATOB oﬁyquml

Pe3yabTaTrsl 00yyenus

OrneHka yCcTHOro ompoca.

OmueHka IpoBEpPOYHBIX padoT.
JINYHOCTHBIX: OrneHka pe3yabTaToB MPaKTHYECKOH
paboThL.

OneHka pe3ynbTaToB  BHEAYAUTOPHOM

CaMOCTOSTEIbHOMN pa60TI>I.

—— c(OpPMUPOBAHHOCTb MPEJCTABICHUN O MATEMaTHKE
KaK YHHBEPCAJIbHOM SI3bIKE HAYKH;
—— [MOHMMaHHEe 3HAYMMOCTH MaTeMaTHKH JUI1 HaydHO-

TEXHHUYECKOTO Tporpecca, chopMHUpOBaHHOCTh



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
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OTHOILICHUS K MaTeMaTUKe KaK K YacTH
00111e4eI0BeUECKOM KyIbTYphI;

—— pa3BUTHE JJOTUUECKOTO MBIIIICHHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, ANITOPUTMUUYECKOM
KYJIbTYpbl, KpUTUYHOCTH MBIIUICHUS;

—— OBJIAJICHHEC MaTEeMaTUUYCCKUMHU 3HAHUSIMU U
YMEHHSIMU, HEOOXOIUMBIMU B TIOBCETHEBHOM KU3HU;
—— FOTOBHOCTbH H CIIOCOOHOCTH K 00pa30BaHUIO;

—— TOTOBHOCTb M CIIOCOOHOCTbH K CAMOCTOSATEILHOU
TBOPUYECKON U OTBETCTBEHHOU JIESTENBHOCTH;

—— FOTOBHOCTbH K KOJIJICKTUBHOU paboTe;

—— OTHOIIIEHUE K PO(ECCHOHATHHOM AeSITENEHOCTH
KaK BO3MO>KHOCTH y4acTHs B PEIICHUU JIMUHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHaITMOHAIBHBIX POOIIEeM;

MeTanpeIMeTHbIX:

—— YMEHHE CAMOCTOSATENLHO ONPEEINISITh eI
JEeITEILHOCTH M COCTABJIATH IUIAHBI ICITSIBHOCTH;
CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh ACSTEIIbHOCTD; UCIIOIb30BATh BCE
BO3MO>KHBIE PECYPCHI ISl JOCTUKEHUSI TIOCTABIIEHHBIX
LeJel U pealiu3aliiy IUIaHOB JIEATeTbHOCTH;
BBIOMPATH YCIENIHBIE CTPATETHH B PA3TMYHBIX
CUTYaLUsIX;

—— YMEHHE MPOIYKTUBHO B3aMO/IEUCTBOBATH B
MPOLECCE COBMECTHOM IEATENBHOCTH;

—— BJIaJICHUE HaBBIKAMH II03HABATEILHOM
NesITeNIbHOCTH, HaBBIKAMU pa3pelieHus mpooiem;
--CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIIbHOMY
MOMCKY METOJOB PEIICHUsI TPAKTUYECKUX 3a]1aY;

—— TOTOBHOCTb M CIIOCOOHOCTbH K CAMOCTOSATEILHOU
nH(OPMAIIMOHHO-TIO3HABATEIILHOM JIESATEIIEHOCTH;

—— YMEHHE SICHO, JIOTUYHO U TOYHO HU3JIaraTh CBOIO
TOYKY 3pEHHUS;

—— BJIaJICHNE HaBBIKAMHU MMO3HABATEIHHON pedrexcuu;
—— IIEJICYCTPEMIICHHOCTh B TIOUCKAaX U MPUHATHU
pELIECHUH.

npeJIMeTHbIX:

—— c(hopMUPOBAHHOCTH MIPEICTABICHUI O MAaTEeMaTHUKE
KaK 4aCTH MUPOBOU KYJIbTYPhl 1 MECTE MAaTEMATUKHU B
COBPEMEHHOM LMBUIN3ALINY;

—— c(hopMUPOBAHHOCTH MIPEIICTABICHUIA O
MaTEeMaTHYCCKHX MOHITUAX KaK BayKHCHIIIMX
MaTEMaTHYECCKHX MOJICISAX, IIO3BOJISIONINX OIUCHIBATh
Y U3y4aTh pa3HbIC MPOLECCHI U SIBICHUS;
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—— BJIaJICHHE METOJJaMH JJOKA3aTeIbCTB U aJlTOPUTMOB
peleHus;

—— BJIaJICHUE CTaHIAPTHBIMU IPUEMaMH PELICHUS
palMOHANBHBIX U UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKHX YpaBHEHUH U
HEPaBEHCTB, UX CUCTEM;

—— c(hopMUPOBAHHOCTH MIPEICTABICHHUI 00 OCHOBHBIX
MOHATHUAX MAaTEMAaTUYECKOTO aHAJIM3a, UCTIOJIb30BaHHE
MOJIyYCHHBIX 3HAHHUH U1 OTIMCaHMS U aHAJN3a
peanbHBIX 3aBUCUMOCTEN;

—— BJIaJICHHE OCHOBHBIMU MOHSATHSIMHU O TUIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;
NPUMEHEHHE U3YYCHHBIX CBOMCTB T€OMETPHUUECKUX
¢buryp 1 Gopmyn Al peleHus: TeOMETPHUECKIX
3a7a4 M 3a/1a4 C MPAaKTUYECKUM COJICP KaHUEM;

—— c(OpMUPOBAHHOCTb MPEACTABICHHI O MpoIeccax
U SIBJICHUSX, UMEIOIIUX BEPOSTHOCTHBIN XapakTep,
CTaTUCTHYECKMX 3aKOHOMEPHOCTSX, OCHOBHBIX
MOHATHUSX JIEMEHTAPHON TEOPUU BEPOSITHOCTEM;

—— BJIaJICHUE HAaBbIKaMH HCIOJIb30BAHUS TOTOBBIX

KOMIIBIOTEPHBIX IIPOTrpaMM IIpHU PEILLICHUH 3a/1a4.

S. METOIUMYECKHME PEKOMEHJIALIMH 110 PASPABOTKE U
PEAJIM3ALIMU AJAIITUPOBAHHbBIX OBPA3OBATEJIBHBIX
IHPOI'PAMM CPEJHEI'O IPO®PECCHOHAJIBHOI'O OBPA3OBAHUA

Oco0eHHOCTH OpPraHU3al UM 00PA30BaTEJIbHOM 1eATEJIbHOCTH /IS JIMI
€ OrpaAaHMYEHHBIMH BO3MOKHOCTAMMU 3/10POBbSA

Conepxanue cpeaHero mpopecCHOHATBHOIO O00pa30BaHUsI U YCJIOBUS
opraHu3anui 0oO0y4eHHUs B BriciieM OpHIMYECKOM KOJUIEIKE OOYyJaromIuxcs C
OTPaHUYCHHBIMU BO3MOKHOCTSIMUA 3JI0POBBSI  ONPEICISAIOTCS  adanTHPOBAHHOMN
o0pazoBaTeIbHOM MporpamMmon (Mpyu HE0OOXOAUMOCTH — HATUYUU O0YYaIOIIUXCS C
OTPAaHUYCHHBIMHA BO3MOJKHOCTSIMH 37I0pPOBbSI), a JUIsl HWHBAJIHIOB TakkKe B
COOTBETCTBHH C WHIWBUIYAITBHON MTPOTrPAMMOM peaOuINTAIMA HHBAIHIA.

OO6yuenne o oOpa3oBaTeIbHON MporpaMMe CpelHero NpodeccuoHaIbLHOTO
oOpa3oBaHUs OOYyYaIOIMIUXCA C OrPAHUYECHHBIMH BO3MOXHOCTSIMU  3JI0POBBSI
OCYIICCTBISICTCS BBICIIMM FOPHIMYECKHM KOJIICIKEM C Y4eTOM OCOOCHHOCTEH
NICUXO(PU3NICCKOTO PA3BUTHSA, WHAWNBUAYATHHBIX BO3MOYXHOCTEH W COCTOSTHHS
3JI0POBbS TAKUX JIUII.
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B BricmieM [opuanyeckoM KOJUIEIKE CO3[aHbl (TpU HEOOXOAMMOCTH —
HAIUYUK  OOYy4aloUIMXCs C OTrPaHHMYEHHBIMH  BO3MOXHOCTSMHU  3JIOPOBBS)
CHelMadbHble yCIOBUS /s TOJNYYEHHS CpelHero MpodecCHOHATbHOTO
o0pa3oBaHus 00YYaIOUMUCA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSI.

[lon  cnenuanbHBIMM ~ YCIOBUSIMH  JUIsl ~ TOJIyYEHHUS  CPEIHETO
npoeCCUOHANLHOTO  O0pa3oBaHUs  OOy4YAIOIIMMHUCA C  OrPaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0pOBbSl TIOHMMAIOTCS YCIOBUSL OOYYEHMs, BOCIUTAaHUA U
pa3BUTHs TaKuX JIMI, BKJIIOYAarOUIMe B ce0s HCMOIb30BAaHUE CIIELUAIBHBIX
o0pa3oBaTeIbHBIX MPOTPaMM M METO/I0B OOYYE€HHsI W BOCIHTAHUSA, CHEIMATIbHBIX
y4eOHHKOB, Y4€OHBIX MOCOOMM W JUIAKTUYECKHX MaTEpUalOB, CIEIHATIbHBIX
TEXHUYECKUX  CpPEACTB OOyYeHMs]  KOJUIEKTUBHOIO W  WHAMBUIYAJIBHOIO
MOJIb30BaHMs, MPEJOCTABICHUE YCIyT acCUCTEHTa (ITOMOIIHUKA), OKa3bIBAIOIIETO
oOy4aromumcsi He0OXO0IUMYI0 TEXHUYECKYI0 TTOMOUIb, IPOBEICHUE TPYIIOBBIX U
WH/IMBHUIYAJIbHBIX KOPPEKIIMOHHBIX 3aHATHH, oOecledeHne IocTyna B 3JaHUS
Briciiero 1opuandeckoro Kouieaxka u Apyrue yciaoBus, 6€3 KOTOPhIX HEBO3MOKHO
WM 3aTPYJHEHO OCBOCHHE 00Pa30BaTENIbHBIX IPOrPAMM JIMIIAM C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBbSI.

B mensix [OCTYNMHOCTH TMOJNYYEHHs CpelHero mpodecCuoHaIbHOTO
oOpa3oBaHus OOy4YarOIIUMCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbBS
Briciiero ropuaudeckoro Kojuiemka obOecrieunBaercs (IMpU HEOOXOAMMOCTUH —
HaJIUYUHU 00YYaIOIMKUXCS C OTPAaHUYECHHBIMU BO3MOYKHOCTSIMU 3I0POBbSI ):

TUTSE 00YYAIONIUXCsl ¢ OTPAHUYCHHBIMA BO3MOKHOCTSIMU 37IOPOBBSI IO CITYXY
YCIyTH  CYpAONEPEeBOJYMKA U OOECHEeYeHHe HaANS)KAIUMU  3BYKOBBIMU
CpeIICTBaMH BOCIIPOHM3BEICHUS HH(POPMAIUH;

UIsE  00ydJaromuxcs, HWMEIIMNUX HAPYIICHUS  OMOPHO-IBUTATEIHLHOTO
amnmapaTta, MaTepUaTbHO-TEXHUYECKHE YCIOBHUS 00€CIeYNBAIOT BO3MOXKHOCTH
OecCTIpensITCTBEHHOTO J0CTyNa B y4eOHbIE MOMEIICHHSI, CTOJIOBBIC, TyaJeTHBIC U
Apyrue moMenieHus: Briciero 1opuandeckoro KoeaKa, a TakKe UX MpeObIBaHuUs
B YKa3aHHBIX TIOMEIICHUAX (HAINYUE PACIIUPEHHBIX ABEPHBIX MPOEMOB U APYTHX
MPUCTIOCOOJICHH ).

O6pazoBanue 00y4aromUXCs C OTPAaHUYECHHBIMUA BO3MOXHOCTSIMU 3710POBbsI
MOXXET OBITh OPTaHU30BAaHO KaK COBMECTHO C JIPYTUMHU OOYYAIOIIUMHUCS, TaK U B
OTJEIBHBIX Tpynmnax. UHWCIEHHOCTh JHI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU
3I0POBBS B yUeOHOM I'pYyIINE yCTaHABIUBAETCS 10 15 4eoBek.

C yueroM 0co0bIX MNOTpeOHOCTEN OOYYAIOMIMXCA C OrpaHUYECHHBIMU
BO3MOKHOCTSIMH 3JI0pPOBbsl BBICIIUM OPUINYECKHM KOJIIEIKEM O0OeCTieunBaeTCs
NpeoCTaBICHUE YIeOHBIX, JIGKIIMOHHBIX MAaTEPUAIOB B DJICKTPOHHOM BHUJIE.
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C ydeToM 0cCOOBIX MOTpeOHOCTEH OOyYaromuUXCcsi € OrpaHUYCHHBIMU
BO3MOXHOCTSIMHU 3JI0POBBSI B KOJUIEKE MPEIYCMOTPEHA BO3MOXKHOCTH O0YUCHUS
M0 WHIUBHUIYATHbHOMY TUIaHY.
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