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DneKTpOHHas BEpPCHsl TPOrpaMMbl HAXOIUTCS B METOIUYECKOM KaOMHeTe



HHOACHUTEJIBHAA 3AIINCKA

[Tporpamma o61eoOpa3oBaTebHON YUeOHOM TUCIUILTUHEI «MaTteMaTuka» papaboTaHa s
n3zyuenus MmareMatuku B ' BIIOY PX «Texnukyma KOMMYHaJIBHOTO XO3sIiiCTBa U CEPBHUCAY,
peanu3ymoiieil 00pa3zoBaTeIbHyI0 IPOrpaMMy CpeaHero oomiero o0pa3oBaHus B mpeeiax
OCBOCHHSI OCHOBHOM mpodeccruoHanbHOl o0pazosarenbHoii mporpammel CITO (OITOIT CIIO) Ha
0a3e OCHOBHOTO 00IIEero 00pa3oBaHMs P NOATOTOBKE KBATU(HUIIMPOBAHHBIX pabounX n
ciyxamux 1o npogeccun 08.01.24 Mactep CTONSAPHO-TUIOTHHYHBIX, TAPKETHBIX U CTEKOJBHBIX
pabor

[Tporpamma pa3paborana Ha ocHoBe TpeboBanuii ®I'OC cpennero odmiero oopa3oBaHus,
MPEIBABISIEMBIX K CTPYKTYpPE, COJIEPKAHHIO U PE3yJIbTaTaM OCBOCHHS YUeOHOM TUCIIMIIIHHBI
«MareMaTikay, B COOTBETCTBUH ¢ PeKOMEHJaMsAMU 110 OpraHU3aIMK OJTYIEHUS CPETHETO
o0rmrero oOpa3oBaHus B Mpeesiax OCBOSHHs 00pa30BaTEIbHBIX MPOTPAMM CPETHETO
npodeccrnoHabHOTO 00pa30BaHUsl Ha 6a3e OCHOBHOIO o0miero oopasoBanus ¢ yueroM [pumepHoii
OCHOBHOM 00pa3oBaTeIbHOM MPOTPAMMEBI CpeTHEr0 00111ero oOpazoBaHusi, 0JJOOPEHHOM pereHueM
(benepanbHOro yueOHO-METOAUYECKOT0 00bEeTMHEHHS 110 00IIeMy 00pa30BaHMIO (IIPOTOKOJ OT 28
utoHs 2016 r. Ne2/16-3), B 00beMe 288 yacos.

Conmepxxanme mporpammbel  «MaremaTuka» HAmNpaBICHO Ha JOCTIDKEHHE Leled |
HANpaBJIEHUI COOTBETCTBEHHO !

Hean HanpasJienus
obecrieueHne c(hOpMHUPOBAHHOCTH | O0IIee TpeAcTaBlIeHre 00 HAEIX U METO/ax
MIPEJICTABICHUA O COIHAIBHBIX, KYJbTYPHBIX M | MATCMATHKH
HCTOPHUYECKIX (axTopax CTaHOBJICHUS
MaTeMaTHKH
obecrnieueHue c(OPMUPOBAHHOCTH | UHTEJUIEKTYaJIbHOE Pa3BUTHE
JIOTUYECKOTO, AITOPUTMHYECKOTO u

MaAaTEMaTU4YCCKOT'O MBIIIJICHUA

obecrieueHre CcHOPMUPOBAHHOCTH YMEHUMU | OBJIaZIeHME HEOOXOTUMBIMH  KOHKPETHBIMU
MPUMEHSTH NOJyYeHHbIe 3HAHUS MIPU PEIICHUHU | 3HAHUAMH U YMEHUSIMU
pa3IMYHbIX 33]a4

obecrnieueHue c(OPMUPOBAHHOCTH | BOCIIUTATEIILHOE BO3/ICHCTBUE
MPEJICTaBICHU O MaTeMaTHKe Kak 4YacTH
oOmreuenoBevecKkon KYJIBTYpHI,

YHHUBEPCAJIbHOM A3BIKC HaYyKH, ITO3BOJIAIOLICEM
OIIMCbIBAaTh W H3Yy4YaTb PCAJIbHBIC ITPOLECCHI U
SABJICHHUA

B mporpammy BKIIOYEHO cojepaHHe, HalpaBlIeHHOE Ha (GopMHpOBaHHE Yy CTYAECHTOB
KOMIIETEHIIMH, HeoOXxoauMbIX mig kadectBeHHoro ocoenust OITOIT CIIO nHa 6a3e OCHOBHOIO
oOmiero oOpa3oBaHusl C MOJYYEHHUEM CpPEIHEro o0Iiero oopazoBaHUS M MPOTPaMMBbI MOJITOTOBKE
CIIEIIMAJIUCTOB CPEIHETO 3BCHA.

OBIIASI XAPAKTEPUCTUKA YYEBHOU JUCHUTNIJIMHBI «MATEMATHUKA»

MaremaTtka sBiseTcs  (QyHAaMEHTaIbHOW  00IIeoOpa3oBaTeNbHON  TUCHMILIMHOM €O
CIIO)KUBIIMMCS ~ YCTOHYMBBIM  COJEpKaHHEM U  OOLMMHU TpeOOBaHUSMH K TMOATOTOBKE
oOyuaromuxcs.

ITpu ocBoenun mpodeccun CIIO TexHuueckoro mpoduis npoheccuoHaIbHOTO 00pa3oBaHMS
MaTeMaTuKa u3ydaercs 0ojee yriayOleHHO, Kak MpoduibHas ydyeOHas TUCIUILINHA, YYUTHIBAIOLIAs]
ceun(uKy ocBauBaeMoil mpodeccuu. DTO BBIpaKaeTcs B COAEP)KaHUM OOYYEHHs, KOJHUYECTBE
YacoB, BBIJCISEMBIX HA U3yUEHHUE OT/ICIBbHBIX TEM IPOTpaMMBbl, TTIyOUHE UX OCBOEHUS CTYJICHTaMH,
o0beMe U XapakTepe MPaKTUYEeCKUX 3aHATUH.

N3yuenne mareMaTHKH Kak MpoduibHON 001ieoOpa3oBaTenbHON y4eOHON IUCIMITIMHBI,
yUuuThIBaIoIIel cnennduky ocBanBaeMbix cryaeHTamu npogeccuii CI10, obecnieunBaeTcs:

— BBIOOPOM pa3IMYHBIX OXO0/I0B K BBEJAECHUIO OCHOBHBIX TIOHSTHIA;

- (opMHUpOBaHHEM CHCTEMBI Y4eOHBIX 3aJaHui, OoOecneunBarOMX APPEKTHBHOE OCY-



IIECTBJICHUE BBIOPAHHBIX LIEJIEBbIX YCTAHOBOK;

— oOoraiieHueM CIeKTpa CTHJICH yueOHOH NesTeNbHOCTH 3a CUeT COTJIACOBAHMSA C Be-
IYIIAMU JAEATEIIbHOCTHBIMU XapaKTePUCTUKAMH BEIOpAaHHOM Mpodeccu.

[IpodunbHas coctaBismoIas OTpakaeTcsi B TPEOOBAHUSAX K MOJIrOTOBKE OOydaromuxcs B
4acTu:

— 00mieil cucTemMbl 3HAHUI: COIEp)KaTENbHBIE MPUMEPHI UCIOJIb30BAHUS MAaTEMAaTHYECKHX
uel ¥ METOJIOB B MPO(PECCUOHATILHON IS TENbHOCTH;

— YMEHMIl: pa3inyue B ypoBHE TPeOOBaHUM K CIIO)KHOCTH IPUMEHSIEMbBIX aJITOPUTMOB;

— MPaKTUYECKOTO HCIOJIb30BaHUS NMPHUOOPETEHHBIX 3HAHUM M YMEHMN: MHAMBHUAYaJIbHOIO
y4eOHOTO OTbITa B TOCTPOCHUH MATEMaTHYECKUX MOJENICH, BBIMOJHEHHH HCCIEI0BATEIBCKUX
IIPOEKTOB.

Takum oOpasom, peanu3amusi CoAaepKaHUs y4eOHOW JWUCHUIUIMHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYATBHBIX XapaKTEPUCTUK y4eOHOM pabOThl, 3aBUCAIINX OT MPOGUIIS
podeccHoOHAIbHOTO  00pa30BaHUs, IMOJIyYEHHUS OIbITa HUCHOJb30BAaHUS MaTeMaTUKU B
COJIepKaTeNbHBIX M MPO(ECCHOHATBHO 3HAUMMbIX CHUTYallUsIX [0 CpPaBHEHHUIO € (OpMaJbHO-
YPOBHEBBIMU PE3YJIbTaTUBHBIMHU XapaKTEPUCTUKAMU OOydEHHUSI.

N3yuenue oOmeoOpa3oBaTeibHOW yueOHOM MUCHUIUIMHBI «MaTemMaTukay 3aBepliaeTcs
MO/IBEICHUEM HTOTOB B (OpME dK3aMEeHa B PaMKaX MPOMEXKYTOYHOM aTTeCTalluu CTYAEHTOB B
npouecce ocBoeHusi ocHoBHoil OIIOII CIIO ¢ nonydenuem cpeaHero oOmiero ooOpa3zoBaHUs
(TIIIKPC).

B paznene nporpammel «CoaepxaHue yueOHON JUCIUILIMHBDY KYPCUBOM BBIJIEIIEH MaTepual,
KOTOPBIN NMPH U3yYEeHUH MaTeMaTUKU Kak 0a30BOil, Tak U Mpo(dUIbHON y4eOHOM! AUCHUIIINHBI,
KOHTPOJIIO HE MOJICHKHUT.

MECTO YUYEFHOM JUCIHUILIMHGI B YYEFHOM ILJIAHE

YueOnas mgucnumuinHa «MareMaTuka» SBISeTCS y4eOHBIM IpEAMETOM 00s3aTeNbHOM
npeaMeTHo# oomactn «Matematuka u uHpopmarukay OI'OC cpeanero odmero 0Opa3oBaHusI.

B npodeccuoHaNIbHBIX 00pa3oBaTeNbHbBIX OpraHu3alusx, pean3yIonmx
00pa3oBaTeNbHYIO IPOrpamMMy cpeiHero oomero oOpa3zoBanus B npeaenax ocsoerust OITOIT CTIO
Ha 0a3e OCHOBHOro ooOmiero oOpa3oBaHMs, y4deOHas MUCHUIIIMHA «MaTemaTuka» u3ydaercs B
obmeoOpazoBaTenbHOM 1mukiIe ydeOHoro MmiaHa OIIOIT CIIO Ha 06a3e OCHOBHOTO OOIIEro
00pa3oBaHus ¢ MOJy4eHHueM cpeanero oomero oopasosanus (ITTIKPC).

B yueOubix mmanax IIIIKPC yueOnas mucuuiuimHa «MaTemMaTHKa» BXOJIUT B COCTaB
o0mux 00meoOpa3oBaTeIbHBIX  YYCOHBIX AWCHUIUIMH, (GOPMHUPYEMBIX U3  00S3aTCIBHBIX
npeaMmeTHeix obOmacter PI'OC  cpemnero obmero oOpazoBanusa, st npodeccuit  CIIO
COOTBETCTBYIOIIET0 MPOoQuiis mpohecCHOHATBEHOT0 00pa30BaHusl.



PE3YJbTATHI OCBOEHUA YUYEFHOM JUCITATLIAHBI

OcBoeHnue cosepkanus yueOHOH TUCIMIUIMHBI «MaremaTuka» o0ecrieunBaeT JOCTHKEHNE CTYICHTaMU pe3yinbTaToB, mponucanHeix B @I'OC COO u
@®I'OC CIIO. B Tabauue | mpuBeaeH nepeyeHb IMIYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX pe3yabTaToB u3 cranaapra COQO, a Takke nepedncieHsl o0mme

kommneteHuu u3 GI'OC CIIO.
Taonuya 1
TpeGoBanus k pe3yjabraTaM ocBoeHusi MatemaTuku ®I'OC COO TpeGoBanus K pe3yJbTaTaM O0CBOEHHUS
00pa3oBaTesiLHON MPOrpaMMbl
JIM4YHOCTHBIE MeTtanpeameTHble IIpeamerHbIie Oo6mme komnerennuu (OK 1 - OK 11)
Kon | ®opmynnposka Kox | ®opmynupoBka Kon | ®opmynmposka Kon DopMynIupoBKa
JI1 | chopmupoBaHHOCTH M 1 | yMeHHe caMOCTOSITENILHO ONPEENsITh IT1 | chopMHUpOBAaHHOCTH MPEACTABICHHIA O OK 1 Br10upaTh criocoob! penieHus
MIpeJCTaBICHUN O MaTEMaTUKE LeNTU IeSITeTbHOCTH U COCTABIIATH IJIaHbI MaTeMaTHKe KaK YaCTH MUPOBOM 3aja4 npodeccroHaIbHON
KaK YHUBEPCAJIbHOM SI3bIKE JIeSITENIbHOCTH;, CAMOCTOSITEIHHO KYJIBTYPBI U MECTE€ MAaTEMATHKH B JIeSITENbHOCTH MPUMEHUTETHHO K
HayKH, CPEJICTBE MOJICINPOBAHUS OCYIIECTBIISATh, KOHTPOIUPOBATH U COBPEMEHHOM IIMBUIIU3AIIMH, CIOCO0aX Pa3IMYHBIM KOHTEKCTaM
SIBIIGHUH U MPOLIECCOB, UCAX U KOPPEKTUPOBATDH JEATENHLHOCTD; OIMCaHUs ABJICHUH pealbHOro MUpa Ha
MeTo/IaX MaTeMaTHKU HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI MaTEeMaTHYECKOM SI3bIKE
JUTS JOCTHXKEHHUS IOCTABJICHHBIX IeNel 1
peanu3aliy IUIaHOB JeSTEeNbHOCTH;
BBIOMPATH YCIICIIHbIE CTPATETHH B
Pa3IMYHBIX CUTYaIMIX
JI2 | moHUMaHHE 3HAYUMOCTH M 2 | yMeHHe NpOAyKTUBHO OOIIATECS U I12 | chopMupoBaHHOCTH HPENCTABICHHUN O OK 2 OcCy1ecTBIATh OUCK, aHAIH3 U
MaTeMAaTUKH JUIsI HAy9HO- B3aMMOJICHCTBOBATH B MPOIIECCE MaTEeMaTHYECKUX MOHATHIX KakK MHTEpHpeTanuio nHdopmarmu,
TEXHUYECKOTr0 Mporpecca, COBMECTHOMH JeSITEIbHOCTH, YIUTHIBATH BaXHEUIINX MaTEMaTUIECKUX MOJIEIAX, HEOOXOAMMOI1 JIJIsI BBITIOJTHEHUS
c(hOpPMHUPOBAHHOCTH OTHOIIEHUS K MTO3HILINHU APYTUX YIaCTHUKOB MIO3BOJIAIONINX OMUCHIBATh M U3y4aTh 3aja4 mpodeccroHaIbLHON
MaTeMaTHKe KaK K YacTH JIeATENFHOCTH, (P PEKTUBHO pa3peliaTh pa3HbIe TIPOLIECCHI U SBJICHHUS; TOHIMaHUE JIeSITETbHOCTU
00111eueNI0BeYeCKON KYIbTYPhI KOH(JIUKTBI BO3MOXXHOCTH aKCHOMAaTHYECKOTO
yepe3 3HAKOMCTBO € HCTOpHEH MOCTPOCHUS MAaTEMAaTHIECKUX TEOPUi
Ppa3BUTHS MaTEMaTUKH,
SBOITIOIMEH MAaTEeMaTHIECKIX
unen
JI3 | pa3BuTHE TOTHYECKOTO M 3 | BnajaeHue HaBBIKAMU II03HABATEIILHOM, I13 | BrameHHe METOLAMHU IOKA3aTEILCTB U OK 3 [InaHMpOBAaTh U PeaIu30BLIBATH
MBIIUIEHUS, TPOCTPAHCTBEHHOT O yaeOHO-HCCIIeI0BATENHCKON, IPOSKTHON ANTOPUTMOB PEIICHUS, YMEHHE UX CcOOCTBEHHOE TIPOdeCCHOHATHHOE
BOOOpaXEeHHUS, AT OPUTMHIECKOM JIeSITeITbHOCTH, HABBIKAMH Pa3pelIeHUs MIPUMEHSTh, IPOBOANUTH I0Ka3aTeNbHBIC U JINYHOCTHOE Pa3BUTHE
KYIIBTYPBI, KPUTHIHOCTH pobJeM; crmocoOHOCTE M TOTOBHOCTH K PACCYXICHHS B XO/I€ PEIICHUs 3a/1a4
MBIIUICHUS Ha YPOBHE, CaMOCTOSITETFHOMY TIOMCKY METOJIOB
HE00X0IUMOM ISl OymyIei pelIeHns TPaKTHIECKHX 3aad,
podecCHOHaTHHON TIPUMEHEHHIO PA3IMIHBIX METOIOB
JeSITeTBHOCTH, JUTS TIPOIOIIKCHUS TTO3HAHUS;
00pa3oBaHUs B caMO00pa3OBaHUS
JI4 | oBmageHme MaTeMaTUIECKUMHU M 4 | TOTOBHOCTB M CITOCOOHOCTH K 14 | BmameHwe CTaHOAPTHBEIME MIPHEMaMHU OK 4 PaboTath B KOIUIEKTHBE 1
3HAHUSAMU U YMEHHUSMU, CaMOCTOSTENFHON HH()OPMAITOHHO- pelIeHus paroHaIbHBIX U KoMmaH/e, 3(hHEeKTHBHO
HEOOXOIUMBIMU B TIOBCETHEBHOM ITO3HABATENBHON JCATEIEHOCTH, HppaIrOHaTbHBIX, TOKA3aTENbHBIX, B3aMMOJICHCTBOBATH C KOJIETAMH,
YKU3HU, JUII OCBOCHHS CMEKHBIX BKJIIOYAs] YMEHUE OPUEHTHPOBATHCS B CTETICHHBIX, TPUTOHOMETPHIECKUX PYKOBOJICTBOM, KIIHEHTAMH




€CTECTBEHHO-HAYYHBIX
JCIUIUIAH U JACIUTUTHH
po(eCCHOHANTBHOTO IUKIIA, JUTS
MoTyueHus: 00pa3oBaHus B
obnactsx, He TpeOyoIMX
YIOTYOJICHHOM MaTeMaTHYeCKOMI
MOATOTOBKH

Pa3IMYHBIX UCTOYHUKAX MH(OPMALIHH,
KPUTHUYECKH OLICHUBATH U

HMHTEPIPETUPOBATh HH(OPMALIUIO, TTO-
Jy4aeMYI0 U3 pa3IMYHbIX UCTOUYHUKOB

ypaBHeHI/Iﬁ " HCPABCHCTB, UX CUCTEM;,
HCIIOJIb30BAaHUEC I'OTOBBIX KOMITBIOTCPHBIX
IporpaMm, B TOM YHUCJIC UIA TOUCKA ITYyTHU
peUICHUS U UIINTIOCTPpAlIUN PEIICHUA
ypaBHeHI/Iﬁ 1 HCPABCHCTB

JI5 | roTOBHOCTB M CIIOCOOHOCTH K M 5 | BnaaeHHue A3BIKOBBIMH CPEJCTBAMU! I15 | chopmMupoBaHHOCTH PENCTABICHUI 00 OK 5 OcCymecTBIATh YCTHYIO U
00pa30oBaHUIO, B TOM YHCIIE YMEHUE SICHO, JJOTUYHO U TOYHO OCHOBHBIX TIOHATHSIX MaTeMaTHUECKOTO MICBMEHHYIO KOMM yHHKAIHIO Ha
camM000pa30BaHHUIO, HA H3JIaraTh CBOIO TOUKY 3pEHUs, aHaJIM3a ¥ UX CBOWCTBAX, BIaJCHUE TOCYIapCTBEHHOM SI3BIKE
MIPOTSDKEHUN BCEH JKU3HH; UCIIOJIb30BaTh a/ICKBATHBIE SI3BIKOBBIC YMEHHEM XapaKTepHU30BaTh ITOBEICHUE Poccuiickoit deneparmu ¢
CO3HATENIbHOE OTHOLIEHUE K cpeacTBa (hyHKIMH, UCTIOJIb30BaHUE TIOTYYEHHBIX Y4ETOM OCOOEHHOCTEN
HENpepHIBHOMY 00pPa30BaHUIO KaK 3HAHUH JUISI ONMCAHMS U aHaJIH3a COLIMAJIBHOTO U KYIBTYPHOTO
YCIIOBHIO YCIIEIIHOM peanbHBIX 3aBUCUMOCTEN KOHTEKCTa
PO ECCUOHATLHON 1
00IIECTBEHHOW JISITEIIbHOCTH

JI6 | TOTOBHOCTH M CITOCOOHOCTH K M 6 | BiajcHHE HaBbIKAMM ITO3HABATEILHOU I1 6 | BmajeHHe OCHOBHBIMU MOHITHSIMHU O OK 6 [IposIBIIATE IpaXKIaHCKO-
CaMOCTOSTENIEHON TBOPYECKON U pediekcun Kak 0CO3HAHMS TUTOCKHUX M MTPOCTPAHCTBEHHBIX MATPHOTUYECKYIO TIO3UIINIO,
OTBETCTBEHHOM JACATCIBbHOCTU COBCpPIIACMBIX ﬂeﬁCTBHﬁ )41 reOMETPUYCCKUX q)I/Il"yan, X OCHOBHBIX JEMOHCTPHUPOBATh OCO3HAHHOC

MBICITUTENBHBIX TIPOIECCOB, UX CBOICTBaX; CHOPMUPOBAHHOCTH YMEHHUSI MIOBEZICHUE Ha OCHOBE
pe3yiIbTaTOB U OCHOBAHHM, TPaHMIL pacro3HaBaTh reoMeTpudeckue Gurypsl TPaJUIITOHHBIX
CBOETO 3HAHUS U HE3HAHMS, HOBBIX Ha 4epTexax, MOJEIAX U B peaIbHOM 0011e4eI10BeYECKUX LIGHHOCTEH
MO3HABATEJIbHBIX 33/1a4 U CPEACTB VIS MHpE; IPUMEHEHNE U3YUCHHBIX CBONCTB
UX JIOCTHIKEHUS reoMeTpuyeckux Guryp u Gopmys s

pelLIeHHs FEOMETPUUECKUX 3a/lad U 3a1ad C

MPaKTHYECKUM COJEP KaHHEM

JI7 | TOTOBHOCTB K KOJIJIEKTUBHOM LIENEYCTPEMIIEHHOCTh B IIOMCKAX U 17 | chopMupOBaHHOCTH MPEICTABICHUI O OK 7 CopnelicTBOBaTh COXpPaHEHHUIO
pabore, COTpYIHUYECTBY CO M 7 | OpUHATHH pelIeHuHA, COOOPa3UTEIEHOCTh IpoLeccax U sSBJIECHUIX, UMEIOLINX OKpYXarouleu cpepl,
CBEPCTHUKAMU B 00pa- W UHTYHULUS, Pa3BUTOCTh BEPOATHOCTHBIN XapakTep, pecypcocOepexeHHIO,
30BaTEIbHOM, OOIIECTBEHHO MIPOCTPAaHCTBEHHBIX MIPEACTABICHUI; CTaTHCTHYECKUX 3aKOHOMEPHOCTAX B s¢dexTuBHO NeiicTBOBATE B
TIOJIE3HOH, y4eOHO- CIOCOOHOCTh BOCIIPUHUMATD KPacoTy U pearbHOM MHpPE, OCHOBHBIX MOHSITHAX YpE3BBIYANHBIX CUTYALIUSIX
HCCIIEI0BATENBCKOM, IPOEKTHON TapMOHUIO MUpa 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEM;

U IPYTHX BHIAX AESITEIbHOCTH YMEHHI HAXOAUTD U OIIEHHBAThH
BEPOATHOCTH HACTYIICHUS COOBITHI B
MPOCTEHIINX MPAKTHYECKUX CUTYaIUsAX U
OCHOBHBIE XapaKTEPUCTUKH CITyJaiHBIX
BEJINUUH
JI8 | orHomenne k mpodeccuoHanbHON I18 | BmameHHe HaBBLIKAMH HCIIOJIB30BAHUS OK 8 Hcnonmp30BaTh cpeaicTBa

NEATEILHOCTH KaK BO3MOYKHOCTH
Y4YacTHsl B PELICHUH JINYHBIX,
00IIIECTBEHHBIX,
TOCYIapCTBEHHBIX,
OOMICHAIMOHAEHBIX TIPOOJIEM

TOTOBBIX KOMITBIOTEPHBIX IIPOTPaMM MpU
perneHnn 3ana4d

(U3HIECKON KYIBTYPHI IS
COXPAHEHUsS ¥ YKPEIUICHUsI
3JI0POBBSI B TIPOIIECCE
npodeCcCHoHAILHON
JIEITEIbHOCTH M TIOJIePIKAHHSI
HEO0XOIMMOT0 YPOBHS
(U3MYECKON TOATOTOBICHHOCTH




OK 9

Hcnionp3oBaTh HHPpOpMAOHHEIE

TEXHOJIOTUH B
npodeccruoHaIbLHOM
JIEATENLHOCTH

OK 10

[Tonb30BaTbCst
pohecCHOoHATBHOM
JIOKYMEHTalleH Ha
rOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX

OK 11

HWcrnons30BaTh 3HAHUS 110
(bMHAHCOBOM IPaMOTHOCTH,
TUIAHUPOBATh
NPEeNPUHUMATEBCKYIO
JCATCIBbHOCTH B
npodeccroHanbHOM chepe

Tabnuie 2 1eMOHCTPHUPYET EIUHYIO CUCTEMY TPeOOBaHHI K ACSITEIHPHOCTA 00YJAIONTUXCSI IO YPOBHAM C(HOPMHUPOBAHHOCTH OOIIMX KOMITETCHIINH U

MeTanpeIMETHBIX U JTUYHOCTHBIX 00pa3zoBaTenbHbIX pe3yiabTaTtoB @I'OC CI10.Takoil cnocol miaHupoBaHus KOMIETEHTHOCTHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB
obecreurBaeT KOHIIEHTPAIIUIO YCHIIU# MperoaBareieii 00meo0pa3oBaTebHbIX mpeamMeToB U yueOHbix qucuuiuina \ MJIK B cocrase ITOIT CITO u eauHCTBO

METOAUYECKOTO MoAX0/1a K paboTe ¢ 00ydaromuMces, YT0 03Ha4aeT €AMHCTBO U NMPO3PAaYHOCTh TPEOOBAHUIM K I€ATEIbHOCTH, OTPAXKAIOIIeH 0CBOEHHOCTh
YHHUBEpPCAJIbHBIX CI0cO00B paboThI ¢ HH(pOpMaLeld, KOMMYHUKAIIMU, CAMOYIIPABICHHUS M CaMOOPTraHU3allMK Ha BCEM MPOTSHKEHUN 00 ydeHUS.

OO1u11ie KOMIIETEHIIUH B COCTaBe
dI'0C CIIO

TpeGoBaHMs K TJMIHOCTHBIM U
MeTaIpeaAMETHBIM 00pa30BaTEIbHBIM
pe3ynbTaTam Mo JUCIHUIUINHE
«Maremarukay, uz ®I'OC COO

OK 1 M 1

OK 2 M 4

OK 3 J16,M1,M3,M 4,
OK 4 M2, MS5,J]17

OK 6 J15,J18

OK 9 18, M4

OK 11 714

Tabmnuma 2
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COJIEP)KAHUE YYEBHOM JUCIUILINHBI

Bsenenue

MaremaTka B HayKe, TEXHUKE, DSKOHOMHKE, HWH(POPMALMOHHBIX TEXHOJOTUAX U
MPAaKTUYECKON NesTenbHOCTH. Llenu u 3ajaum u3ydeHuss MaTeMaTHKH MPH OCBOCHHMHU TNpodeccuu
CIIO.

AJITEBPA
Pa3BuTHe NOHATUA O YK CIIE

Lenble u panuoHanpHble uMcna. [eiictBuTenbHble uucna. [lpubnusicennvlie GbluucieHus.
Komnnekcnule yucna.

KopHu, crenenu u gorapugmsl

Kopuu u crenenu. Kopuu HarypaiabHOUM cTenmeHM U3 uucia UM ux cBoiictBa. CremeHu ¢
palMoHaIbHBIMU IOKa3aTensiMu, MX cBolcTBa. CTeneHu ¢ JeHCTBUTEIbHBIMU IOKAa3aTEIsIMU.
Ceoticmea cmenenu ¢ 0elucmeumenbHblM HOKA3amesnem.

Jlorapudm. Jlorapudm uncina. OcHOBHOE JorapuMUUECKOE TOXKIECTBO. JlecsaTHuHbIE U
HaTypayibHble Jjorapudmel. [IpaBuna aeiicteuii ¢ norapupmamu. Ilepexoq Kk HOBOMY OCHOBAHHUIO.

[IpeoGpa3oBanue anreOpanueckux BbIpaxkeHuil. IIpeoOpa3oBaHue palUOHaIbHBIX, Hp-
palOHAIbHBIX CTEIIEHHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUYECKUX BBIPAKEHUI.

[IpakTrueckue 3aHATHS

Apudmernueckue AeUCTBUA HaJA YHMCIAMHU, HAXO0XJACHUE MPUOIMKEHHBIX 3HAYeHUN
BEJIMYMH U TOTPEUIHOCTEN BBIUUCIECHUN (aOCOJIIOTHON M OTHOCHUTEIBHOM), CPaBHEHHE YHCIIOBBIX
BBIPAKEHUII.

Brruucnenue u cpaBHeHUE KOpHEHN. BhINOIHEHNE pacyeToB ¢ pauKalaMH.

Pemrenne  uwppanmoHanbHBIX — ypaBHeHMM. HaxoxknaeHwe  3HaueHM  CTeneHed ¢
panyoHaIbHBIMU  TOKazaTensMu. CpaBHeHue  crteneHeil. [IpeoOpazoBanHus  BBIpaXKEHMIA,
coZepKaluX cTeneHu. Pemenune noka3areibHbIX YpaBHEHUM.

Pemenne npukinaaHeIx 3a1ad.

Haxosxxnenue 3HadeHmid jorapudma 1Mo Mpou3BOJIHLHOMY OCHOBaHHIO. Ilepexom oT omgHOTO
OCHOBaHMA K Jpyromy. Bblumcienne u cpaBHeHue jorapudmon. JlorapupmupoBanue u
ITOTCHIIUPOBAHHUE BBIPAYKEHUI.

[TpuGnnKeHHbIe BEIYNCIEHUS U PELICHUS IPUKIIAJIHBIX 3a/1a4.

Pemenne norapupMudeckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIE IOHATHSA

Paguannas mepa yria. BpamarensHoe neukenue. CHHyC, KOCHHYC, TAHT€HC U KOTaHI'€HC
qucia.

OcCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA

®opmynsl npuseneHus. DopmMyiisl cinoxeHus. PopMynsl YABOCHUS DPopmyivl NOAOBUHHO20
yena.

[IpeoOpa3oBaHus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHHH

IIpeoOpa3oBaHne CyMMBbl TPUTOHOMETPHUECKUX (DYHKIMI B IPOU3BEAECHUE U MPOU3BEICHUS
B CyMMY. Buipaoicenue mpueconomempuueckux )yHKyul uepes maneeHc noJ08UHHO20 apeyMeHma.

Tpuronomerpruueckue ypaBHEHHsI U HEPaBEHCTBA

IIpocmetiwue mpueconomempuueckue ypasHenus. Illpocmetiwiue mpucoHomempuieckue
HepageHcmaa.

OO6patHble TpUroHOMeTpuyeckre QyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

[IpakTueckue 3aHsATHS

PanuaHHBIN METO U3MEPEHUS YIJIOB BPALLICHUS U CBA3b C I'PAJyCHOU MEpPOM.

OCHOBHBIE =~ TPUIOHOMETPUYECKHE  TOXKIECTBA, (OPMYNIbl  CIOXKEHUS,  YABOCHHUS,
npeoOpa3oBaHUE CYMMBbl TPUTOHOMETPUYECKHMX (YHKIUII B Mpou3BeneHHe, IMpeoOpa3zoBaHUe
MIPOU3BEJICHNUSI TPUTOHOMETpHUeCKHX (yHKIMI B cymmy. Ilpocreiimne TpUroHOMeTpHUYECKHE
YPaBHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETpHUYECKHE (PYHKIIMU: apKCUHYC, ApKKOCHHYC, apKTaHT€HC.

DyHKIUH, UX CBOICTBA U I'PaQUKH

Oynkiun. O6nacTh ONpeAeiIeHns 1 MHOXKECTBO 3HaYeHUH; TpaduK (YHKIUH, TIOCTPOCHUE

rpaduKoB QPYHKIMH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.



CpoiictBa (yHKIMH. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTH, IEPHO-
augHOCTh. [IpoMexxyTku Bo3pacTaHus U yObIBaHMS, HAMOOJbIIEe U HAUMEHbIIIEE 3HAYCHUS, TOUKH
skcTpemyma. ['paduueckas wunTepnperanus. llpumepsl (yHKIMOHATBHBIX 3aBUCHMOCTEH B
peanbHBIX Tpoleccax W sBICHHSAX. Apupmerndeckue omnepauuu Hajx ¢QyHKOusMa. CrnoskHas
bynkuus (koMno3uuus). [lonamue o HenpepvigHOCU QYHKYUU.

Obpamuvsie pynxkyuu. Obnacme onpedeienus u 0dOracmMb 3HAYEHUL 0OpamHOU GyHKYUU.
I'paghux obpamnoui ynrxyuu.

CreneHHbIe, TOKa3aTeNbHbIC, JIOTapU(PMUIECKUEN TPUTOHOMETPHUIECKUE (YHKITHH.

OOpatHbie TpUTOHOMETpHUYECKHE (DYHKIIMH

Omnpenenenus GyHKINH, X CBOWCTBA U TPAPUKH.

[IpeoOpazoBanmsi rpadukoB. [lapannenbHBI TEPEHOC, CUMMETpPUS OTHOCUTEIIBHO OCeH
KOOpPJMHAT U CUMMETPUSI OTHOCUTENILHO Hayaja KOOPAUHAT, CHMMETPHs OTHOCUTEIBHO MPSAMOM Y=
X, pacTsDKEHHE U C)KaTue BAOJb 0CEH KOOPANUHAT.

[TpakTrueckue 3aHATHS

[Ipumepbl 3aBUCUMOCTEH MEXKAY INEPEMEHHBIMH B pEabHBIX Ipoleccax M3 CMEXHBIX
mucuumuH. Onpenenenue ¢yHkuuid. [loctpoenue u urenue rpapukoB pynkumii. Mcenenosanue
¢yskun. CBoMCTBA IMHEWHOM, KBaJpaTUYHOU, KyCOUHO-JIMHENHON U IpOOHOIMHENHON QYyHKIIUH.
HenpepriBHble 1 nepuognueckue GyHkuuu. CBolicTBa U rpaduku CHHYyca, KOCHHYCa, TAaHT€HCA U
kotaHrerca. OOparHble QyHKIMU M ux rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIUU.
[IpeobpazoBanus rpaduka ¢pyaknuu. ["apmonnueckue kosedanus. [Ipuknagaeie 3amaqm.

[TokazarenbHble, TorapupmMudeckie, TPHrOHOMETPUYECKUE YPAaBHEHUS U HEPAGEHCMEA.

Hauyana maTemaTu4eckoro anajamnsa

ITocnenoBarensHOCTH. CIIOCOOBI 3aaHMs M CBOMCTBA YKCIIOBBIX IIOCJIENOBATEIBHOCTEH.
Ilonsamue o npedene nociedosamenvnocmu. Cyujecmeoganue npeoeia MOHOMOHHOU 02PAHUYEHHOU
nocneoogamenvrocmy. CyMMUPOBaHHE  TIOCIEAOBATEIIBHOCTEH. beckoHeuHo  yObIBaromias
r€OMETPUUYECKAsI IPOIPECCHSI U €€ CyMMa.

[IpousBognas. [lonaTrne o mMpow3BOTHOW (YHKIIMU, €€ TeOMETPUYECKHUN W (Pu3nyuecKuid
CMBICJI. YpaBHEHHME KacaTelbHOW K Tpaduky ¢yHKuu. I[IpousBogHBIE CyMMBI, Pa3HOCTH,
Mpou3BeAeHUs, 4YacTHble. [Ipom3BoJHBIE OCHOBHBIX »3JeMeHTapHbIX GyHKIM. Ilpumenenue
MMPOM3BOTHON K HCCIICIOBAaHUIO (DYHKIIMHA M TIOCTPOEHUIO TpadukoB. [Ipoussoouvie obpamuoll
@YHKYUU U KOMRO3UYUU PYHKYUU.

[IpuMepsl HMCHOAB30BAHMS MPOU3BOJHOM IS HAXOXKJICHUS HAWIYYLIEro peuIeHUs B
NPUKIAIHBIX 3a7adax. Bropas mnpousBojaHas, €€ TeOMETpUYECKUH U (U3HYECKUN CMBICI.
Haxoxpaenue ckopoctu aj1s mpoiiecca, 3aJaHHoro Gopmynnoi u rpadukom.

[lepBooOpa3znast u uHTerpan. llpuMeHeHue oOmpeneseHHOro MHTerpajia Jjis HaXOXKICHUS
IJIOIIAM KpUBOJIMHEHHOW Tpameuund. Dopmyna Hperotona-Jleibnuma. Ilpumepbl mpumeHeHUs
UHTerpaia B (pu3uKe 1 reOMEeTpUHu.

[IpakTuueckue 3aHATUS

UucnoBasi mocieA0BaTeIbHOCTh, CHOCOOBI €€ 3aJaHusl, BBIUMCICHHUS YJICHOB IOCIEI0-
BarenpHOcTU. [lpemen mocnepoBarenbHOCTH. beckoHeyHo — yObIBamIias TeoMeTpuyecKas
MIPOrpeccusl.

[IpounsBoHasA: MEXaHUYECKUM U T€OMETPUUECKUI CMBICT TPOU3BOAHOM.

VYpaBHeHue KkacaTenbHOM B oOmem Buue. IlpaBuna u dopmynsl nuddepeHnrpoBaHus,
TabaUIla TPOM3BOIHBIX dJeMEHTapHbIX (yHkiuidl. HMccnenoBanume ¢QyHKIMH € TOMOUIBIO
npou3BoHOM. Haxok/ieHne HanOoblIero, HAMMEHbBIIET0 3HAYEHUS! U HKCTPEMAalIbHBIX 3HaueHU
GyHKIHH.

Wuterpan u mnepBooOpasHas. Teopema Hprorona-JleliOuuna. Ilpumenenne uHTerpana K
BBIUMCIICHUIO (PM3UUECKUX BEIUYHMH U TUIOMIAIEH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHEHMsI U CHCTEMBI ypaBHEHUI. PanoHanbHBIE, UppalMOHAIbHbIE, IT0KAa3aTEIbHbIE U
TPUTOHOMETPUUECKNUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTD YpaBHEHM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBl MX pelIeHus (pa3sioKeHHEe Ha MHOXKUTEIH, BBEJCHHE HOBBIX HEU3-
BECTHBIX, IIOJICTAHOBKA, I'Ppa)UueCKuil METON).

Hepasencraa. PanmonaneHele, UPpaLMOHAIIbHBIE, MI0Ka3aTeIbHbIE u
mpueonomempuyeckuenepaBeHcTBa. OCHOBHBIE TPUEMBI UX PELLICHUS.



Hcnonp3oBaHue cBOMCTB M rpadukoB (PyHKUMN MpU pEIIEHUH YpaBHEHUH M HEPaBEHCTB.
Merona unrtepBanoB. M300pakeHre Ha KOOPAUHATHON IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUM
1 HEPABEHCTB C JABYMS IEPEMEHHBIMHU U UX CUCTEM.

[lpuknanueie 3amaun. I[lpumeHeHMe  MaTeMaTM4YeCKMX  METOJOB  JUIsl  peEllIeHus
coJiepKaTeNbHbIX 337a4 U3 pa3INyHbIX 00JacTeil HAYKH U IPAKTUKU.

NHtepnperanus pe3yabrara, yueT peajlbHbIX OTpaHUYCHUM.

[IpakTrueckue 3aHATHS

Kopuu ypaBuenuii. PapHocunbsHOCTS ypaBHeHHH. [IpeoOpazoBaHme ypaBHEHUH.

OcHoBHbIE IIPUEMBI pellIeHUs ypaBHEHUN. Pellienue cucreM ypaBHEHUI.

Hcnonp3oBaHue CBOMCTB U TpadukoB (GyHKIMHN ISl pEeLICHNs] YpAaBHEHUH 1 HEPABEHCTB.

Kom0unatopuka, cTaTuCTHKA ¥ TeOPUsI BepPOSATHOCTE
DeMeHThl KOMOWHATOPUKH

OcHOBHbIE TIOHATHS KOMOWHATOPWUKH. 3agaud Ha TMOJCYET 4YHCIa pa3MEIICHUH,
MepeCTaHOBOK, couyeTaHuil. Pemenue 3amau Ha nepebop BapuantoB. @opmyna 6unoma HeroToHa.
CpoiicTBa OMHOMUHAIBHBIX KO3 dumeHToB. TpeyronbHuk [lackans.

DneMEeHTBl TEOPHH BEPOSITHOCTEH

Cobvimue, 6eposimHocmb coOblmusl, ClOMHCeHue U yMHoxcenue eepoamuocmeti. Ilonamue o
Hezagucumocmu cobvimuil. [uckpemuas cuyyainas eeruyuna, 3aKkoH ee pacnpedenenus. Hucnogvle
Xapakmepucmuky OUCKpemHuou ciyuatHou eenuyunsl. [lonamue o 3akone OOIbUUX YUCE.

DneMeHTbl MaTeMaTHYeCKOM CTaTUCTUKU

Ilpeocmasnenue oanHvix (Mabauysl, ouazpammsl, epapuxu), 2eHepaIbHas COBOKYNHOCHD,
8blOOpKa, cpednee apugmemuueckoe, meouana. Illomamue o 3adauax mamemamuyeckou
CMamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 8epOosSMHOCIMHbIX Memo008.

[IpakTnueckue 3aHATHS

Uctopus pa3BuTHs KOMOMHATOPHKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U UX POJb B
pa3nMuYHBIX cdepax dYeroBedeckoi skusHenesTenbHocTH. [IpaBuna xomOuHaTopuku. Pemienue
KOMOMHATOPHBIX 3ajad. Pa3MemieHus, coueTaHuss HW TepecTaHOBKH. buHoM HploToHa u
TpeyroyibHuK [lackans. [Ipuknagneie 3agaun.

Knaccuueckoe omnpeneneHre BEpOSITHOCTH, CBOWMCTBA BEPOSITHOCTEH, TEOpemMa O CyMMe
BeposiTHocTel. Bbruucnenune BepostHocteil. [lpuxnagneie 3amauu. [IpeacraBieHne YuCIOBBIX
naHHbIX. [Ipuknaansie 3apaqu.

I'EOMETPUA

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

B3aumHOe pacnosnokeHHe AByX HpsMBIX B IpocTpaHcTBe. llapamiensHOCTh mpsMoil u
mwiockoctu. IlapamnensHoCcTh  IUIOCKOCTEH. IlepneHAMKYISpHOCTP MNpPSAMOM M IUIOCKOCTH.
[lepienauKkynsip U HAKJIOHHAsA. YTOJ MEXIY MPAMOM M IJIOCKOCThbIO. JIByrpaHHBIA yroJs. Yrou
MEXAY IIOCKOCTIMHU. [lepneHanKyIIpHOCTD IBYX IIIOCKOCTEM.

I'eomerpuueckue mnpeoOpazoBaHMs MPOCTPAHCTBA: MAPAJUICIbHBIM MEPEHOC, CUMMETPHS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mnpoekTupoBanue. I[Liowads opmoconanvhol npoexkyuu. W3o0paxeHue
IIPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHUKH

Bepwunvi, pebpa, epanu mnocoepannuxa. Pazeepmka. Mmnocozpannvie yanvi. Buinyxivie
MHo202panHuku. Teopema Jiinepa.

[Tpusma. Ipsmas u nakronnasnpuszma. IlpasuneHas npusma. [apannenenunen. Kyo.

IMupamupa. IlpaBunbHas nupamuaa. YcedeHHas nupaMmuaa. Terpasap.

Cummertpuu B KyOe, B mapajuieienumesie, B Ipu3Me 1 MupaMue.

Ceuenus KyOa, MPU3MBbI U TUPAMUJIBI.

[IpencraBnenue o NMpaBUIIBHBIX MHOTOTPAaHHUKAX (TeTpaszape, Kyde, oKTadjpe, J0JeKadape
Y UKOCadJIpe).

TeJsia ¥ MOBEPXHOCTH BpaleHUS

Hunmuuap u koHyc. YcedeHHBbIH koHyc. OCHOBaHHE, BBICOTa, OOKOBasi MOBEPXHOCThH, 00-
paszyromas, pazsepTka. OceBble CEUEHUS U CEUEHUS, TapaJuIeIbHble OCHOBAHUIO.

Hlap u cdepa, ux ceuenus. KacatenpHas miockocTs k coepe.



N3mepenus B reoMmeTpun

O6beM u ero uzmepenue. Materpaneras Gopmyna oobema.

@opmynsl  obbemMa KyOa, MPSIMOYrOJBHOTO MapaiieNienuena, OpU3Mbl, THIUHIPA.
®opmynbel 00beMa MUpaMuAbl 1 KOHyca. QOpMYITbI IJIOMIAIU MOBEPXHOCTEH IIMIIMHAPA U KOHYCA.
dopmynsl 00beMa 1mapa u miomaan chepsl.

[Tompo6ue Ten. OTHOIIEHUS TUIOIIAIEH TOBEPXHOCTEH U 00bEMOB TOJJOOHBIX TEII.

Koopaunatbl 1 BeKTOpPbI

[IpsimoyromnpHas (ekapToBa) CUCTEMa KOOPAMHAT B MpocTpaHcTBe. DopMmyiia pacCTOSHUS
MEX]Ty ABYMSI TOUKaMH. Y paBHEHUSI CEPBI, NI0CKOCMU U NPAMOU.

Bextopel. Moayne BekTropa. PaBeHcTBO BekTOpoB. CIOKE€HHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha 4ucio. Pa3jokeHue BEKTOpa MO HANpaBICHUSIM. YTOJ MEXIY IBYMs BEKTOpaMH.
[Ipoexuus BexkTopa Ha ock. KoopanHaTel BekTopa. CKalsipHOE IPOU3BEIEHNUE BEKTOPOB.

Hcnonp3oBaHne KOOPAMHAT U BEKTOPOB MPHU PEIIEHWH MAaTeMaTUYECKUX M MPHUKIATHBIX
3a/1a4.

[IpakTueckue 3aHATHS

[Ipu3Hakn B3aMMHOIO pACHOJOKEHUS NPSIMBIX. YTOJd MEXAy MNpAMbIMU. B3aumHoe
pacnojyio’keHue NpsMbIX U IiockocTeil. [lepneHaukynsp ¥ HaKIOHHAs K IJIOCKOCTH. YTOJI MEXIY
NPSIMON U TIOCKOCTHIO. T€opeMbl 0 B3aMMHOM PAaCIOJIOKEHUHU MPSAMON U IIIockocTu. Teopema o
TpeX NepreHIUKYIspax.

[Ipu3Haky n CBOMCTBA MapajUIEIbHbBIX U MEPIEHIUKYISAPHBIX INTIOCKOCTEN.

PaccTostHe OT TOYKHM [0 IIOCKOCTH, OT MPSAMOM /0 IJIOCKOCTH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU, MEXIY CKPEIIMBAIOMIMMUCS TPSAMBIMH, MEXAYy NPOU3BOJIBHBIMU (UTYypaMU B
MIPOCTPAHCTBE.

[TapaniensHoe NMPOEKTHUPOBAHHE U €r0 CBOICTBA. Teopema o niowaou Opmo2OHANLHOU
npoeKyuu MHO20y201bHUKa. B3auMHOE pacnoioKeHue MPOCTPAHCTBEHHBIX QUTYP.

Paznuunple  BuABl  MHOTOTpaHHUKOB. Mx  wm3o0paxkenus. CeueHus, pa3BEpPTKH
MHoOrorpaHHukoB. [lmomaas moBepxHoctu. Bumpl cumMmerpuii B nmpoctpanctBe. CUMMETpUS Tell
BpAaIlIeHUs] U MHOTOTPaHHUKOB. Beruncnenue mioniaaei u o0beMoB.

Bexkropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpAUHAT B TPOCTPAHCTBE.

YpaBHEHUE OKPYXHOCTH, c(hephl, TUIOCKOCTU. PaccrosHue mMexmay Toukamu. JIeWCTBUS C
BEKTOPAMHM, 3aJaHHbIMU KoopauHaramu. CKalsipHOE€ MNpPOU3BEACHHE BEKTOpOB. BekropHoe
YpaBHEHUE NPSAMON M IUIOCKOCTH. Vcmosb30BaHME BEKTOPOB IpU J0KAa3aTEIbCTBE TEOPEM
CTEPEOMETPHUH.

JIns BHEayIUTOPHBIX 3aHATUN CTyJEHTAM HapsAy C pEHIeHUEM 3a/Jad U BbIIOJHEHUS
MPAKTUYECKUX 33JaHU MOKHO MPEJIOKUTH TEMbI HCCIIEI0BATEIbCKUX U pedepaTUBHBIX paboT, B
KOTOPBIX BMECTO CEPUI OTAEJIbHBIX MEJKHMX 337a4 W YIPAKHEHWM IpeUIararTcs CHOKETHbIC
3aaHus, TpeOyrolue JIMTEIbHONH paboThl B paMKaxX OJHON MaTeMaTHUYeCKOM CUTyalu. ITH TeMbI
MOTYyT OBITh KaK HWHANBUAYAIbHBIMU 33JaHUAMM, TaK W TPYIINOBBIMU Ui COBMECTHOTO
BBITIOJTHEHUS UCCIIEI0BAHUSL.



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu  peanuzammu  cojepkaHus  0OmeoOpa3oBaTeNbHOW  y4eOHOW  JUCHUIUIMHBI
«Marematuka» B npezaenax ocBoerus OIIOIT CIIO na 6a3e oCHOBHOTO 00miero oopa3oBaHUs C
nosiydeHueM cpeanero oomero oOpasoBanus (IIIIKPC) wmakcumanbHas ydeOHas Harpyska
oOyyaromuxcsi coctaiser mo npodeccun CIIO Ttexnumueckoro mnpopumns — 288 wacoB (1o
y4eOHOMY IIIaHYy).

TEMATWUYECKUH TJIAH
Hasanue pasznena KonmyecTBo yacoB
1 xkypce
BBenenue 4
PazButne nousatus o uncne 15
Kopnu, crenenu u norapudmsl 25
[TpsiMbI€ ¥ TUIOCKOCTH B MPOCTPAHCTBE 24
Kom0Ounaropuka 14
KoopauHaTsl 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPUHU 25
BCET0 116
KoncynbTanus 2
3a 1 kypc oOyueHus 126
2 kypce
OyHKIUU U Tpaduku 23
Pa3BuTHe noHATHS O ynCcIe 15
Kophu, crenenu u jorapudmsr 15
YpaBHEHUs 1 HEPABCHCTBA 19
OCHOBBI TPUTOHOMETPHUH 13
Hayana maTemarnueckoro anaamsa 13
WHTerpas u ero npuMeHeHue 11
DneMEeHTBl TEOPHH BEPOSITHOCTEN U MaTeMaTHUYE€CKOW CTATUCTUKH. 11
Kombunaropuka
KoopauHatsl 1 BEKTOPBI 13
MHoOTrOrpaHHUKH U KPYTJIbIE TeJa 19
BCErO 152
Koncynpranms 2
IIpomesicymounas ammecmayus 8 popme RUCLMEHHO20 IK3AMEHA 6
3a 2 kypc oOy4eHus 162
Hroro 288




TEMATHUYECKOE IINTAHUPOBAHME C OITPEJAEJIEHMEM OCHOBHBIX BUJI0B JEATEJIBHOCTHU

Ne Tema ypoxka XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITeJIbHOCTH CTY/JeHTa (HA
ypOKa YPOBHe y4eOHBbIX JAeliCTBHIi)
Beenenue (4 v)
1 O6o06menne Kypca MaTeMaTHKU B Kypce OCHOBHOTO OsHaxoMmiieHHe ¢ POJIbI0 MATEMATUKHN B HAYKe, TEXHUKE,
2. 001ero 00pa3oBaHusL. 9KOHOMUKE, TH(POPMAIITMOHHBIX TEXHOJIOTUSIX U
3. Llemy u 3a1a4n N3ydeHUs MAaTEMaTUKHU B IIpodeccun IIPAKTUYECKON gesareabHocTr. O3HAKOMIIEHHE C IIeJIIMU U
4. 3aJlavyaMy U3yUYeHUs MaTeMAaTUKU B TEXHUKYMe
Pa3zButue nousitus uncia (12 yacon)
o. Ilenble u panlmoHaNbHBIE YUCIIA
6. 3aKoHbBI apU(PMETHIECKUX JCHCTBHMA BrimostHeHME apudMeTUUECKUX JTEUCTBUM HAJl YUCIAMHU,
1. Apudmernueckue aecTBHs HaJl OOBIKHOBEHHBIMU coueTas YCTHBIE M IINChMEHHBIE IIPHUEMEIL.
8. ApOOsMH [Ipumenenmne 3aK0HOB apuPMETHUYECKUX JTeHCTBUHN IPH
9. JleicTBUTENBbHBIC YKCIIa BBIYHUCJIEHUAX.
10. HaxosxmeHnme mpuOIMKeHHBIX 3HAYEHUI BEJITUYUH U
11. [TpuGimxeHHbIE BEIYUCICHHS IIOTPEITHOCTEN BBIYUCIIEHUN (a0COTIOTHOM U
12, KommuiekcHele uncna. Apupmerndyeckue AeUCTBUS C OTHOCHUTEJILHOM); CPAaBHEHHUE YMCIIOBBLIX BEIPAKCHUIA.
13. KOMIUIEKCHBIMU YMCIIaMU. Haxomxnenue ommbok B IpeoOpasoBaHUAX U BEIUYACIEHUAX
14.
15.
16.
17. [ToBTOpEHue u cuctemaTH3aus yueOHOTO MaTepuaa
18.
19.
Kopuu, crenenu u Jjorapugmnsl (25 yacon)
20. Crenenp 9nca ¢ LENbIM I0Ka3aTeaeM OsHakoMJIeHHE C IIOHATHEM KOPHS -1 CTeIeHH,
21. I'eomeTpuueckas nporpeccus CBOMCTBAMHE PAIHKAJIOB U IIPABUJIAMI CPABHEHUS KOPHEH.
22. CrenenHple 3aBUCUMOCTU U (DpyHKLIUM @opmyJIpoBaHUe OIIpeIesIeHUsI KOPHSA U CBOMCTB KOPHEH.
23. CpaBHeHue cTeneHei Brruncienue u cpaBHeHMe KOPHEH, BHIIOJTHEHHE TPUKUIKNA
24. Kopens n-oii crenenu 3uaveHus KopHs. [[peoOpas3oBarme YncI0BBIX U OYKBEHHBIX
25. BBIpAsKEHUH, COJIePsKAIITUX PATUKAJIBL.
26. YrpouieHue BEIpaKECHHI, COIEPKAIINX PaaUKalbl. BrrmosiHeHME pacyeToB mo pOpMyIaM, COmMEPKAIIIM
pauKaJIbI, OCYIIIECTBIISASA HEOOX0IMMbIe TIO[CTAHOBKHU U
27. CreneHs ¢ NPOU3BOJIBHBIM I0KA3aTEIIEM. mpeodpasoBauus. OmpenesieHre paBHOCHILHOCTHA
28.




Pewrenne ypaBHEHUN ¢ IOMOIIBIO IOCTPOCHUS

BHIpAsKEHUH ¢ pagukasamMu. PerrteHrne nppaoHaJIbHBIX

29. rpaMKOB CTENCHHBIX (PYHKITHI ypaBHEHUI.
30. Jlorapugmer. OnpeneneHue U CBOMCTBA. OsHakoMIIeHHE C IIOHSITHEM CTEIIeHH C IeHACTBUTE/IbHBIM
31. Beruncnenue norapugmo. CpaBHeHHE J0rapru(dMOB. IIOKAa3aTeJIeM.
32. Haxoxmenve sHayeHU CTEIIEHU, UCIIOJIB3Y ST IIPU
33. [TokazarensHbIC U JIOTApUPMUICCKUE PYHKIIUU, UX Heo0XOIMMOCTH MHCTPYMEHTAIbHEIC CPeJICTBA.
34. CBOMCTBA ¥ rpaMKH. 3amnuceIBaHre KOPHS N-M CTEIIeHU B BHUE CTEIIEHH C
35. Oobnactb IMPUMCHCHUS TOKA3aTCIbHbBIX U I[pO6HBIM IIorKasarTreJjyieM 1 Hao60p0T_
NOrapu(PMUICCKUX QYHKIMH. @opMyIupoOBaHUE CBOMCTB cTeneHell. Brruncienme
IlokasaTenbHbIC H JOrapUPMUICCKIE YPABHCHHUS. CTeIleHeN ¢ palliOHAJIBHBIM IIOKa3aTeJIeM, BBIIIOJITHEHUE
36. IPUKUIKY 3HAYEHUS CTeIIeHU, CpaBHEHUE CTeIeHEN.
37. oxkazaTesnbHbIC H TOTapUMUIECKHEC HEPABCHCTBA. IIpeobpas3oBanme YUCTOBBIX ¥ OYKBEHHBIX BHIPAKEHUH,
38. COJIepsKAallX CTeIIeHU, IIPUMeHss cBoricTBa. Perernue
39. [TpaBwta BEIYHCIICHUS CTETICHEH U JIOTapr(phMOB [IOKA3aTeIbHBIX YPABHEHUHN.
PerieHne noxasaTenbHbIX U IOTapUYMHUICCKHX OsuaxomyieHHe ¢ IpUMeHeHneM KOpHel 1 cTelleHel Ipu
40. YPaBHCHHI ¥ HEPaBEHCTB BBIUHCJIEHUU CPEIHUX, JeJIEHUHN OTPEe3Ka B «30JI0TOM
41. Permenne npukIagHBIX 3724 HA CJIOKHEIE CeYeHUID.
IIPONEHTBI Perntenne npuraagHbIX 3a0aY HA CJI0MKHBIE IIPOIEHTHI
42. HoBTOpeHNE 1 CHCTEMATH3ALMS YIeOHOTO MaTeprala. BrimosiaeHnne npeodpa3oBaHU BEIpAKEHUH, IIPUMEHEeHIe
43. dopmyI, CBIZAHHBIX CO CBOMCTBAMM CTEIIEHEeH 1
JorapudMoB.
OmnpenesieHue 00J1aCTH TOMYCTUMBIX 3HAUEHUI
JIorapuPMHUECKOro BhIpaskeHus. Pemrernne
JIoTapuPMHUYIECKUX YPaBHEHUH
44, Kountponbnas pabora no teme «KopHu, ctenenu u
sorapudmb»y
IIpsameie u m10cKocTH B mpocTpancTie (20 yacoB)
45. B3aumHoe pacnosoxkeHue NpsAMbIX U INIOCKOCTEN. DopMyIUPOBKA U IPUBEOEeHIE JOKA3aTeJIbCTB IIPU3HAKOB
46. B3aMMHOI'O PACIIOJIOMKEHUS IIPAMBIX 1 IIJIOCKOCTEH.
47. PacniosnaBanme Ha yepTe:kax U MOIEIAX PASTIHIHBIX
48. [TpusHakyu napaieabHOCTH MPAMBIX U IIIOCKOCTEH. CJIydaeB B3aUMHOT'O PACIIOJIOMKEHUA IIPAMBIX U IIJIOCKOCTEH,
apryMeHTHpOBaHMe cBOUX cys:kaeHmii. DopmyimpoBaHue
49. VYToJ MeX 1y MPSIMBIMU U MIOCKOCTSMH. OIIpeIeIeHU M, IIPU3HAKOB U CBOMCTE ITapaJLIeIbHBIX U
50. MepIeHINKYJIIPHBIX IIJIOCKOCTeN, IBYTPAHHBIX U JIMHEHUHBIX
ol YTJIOB.
52. Pemenue 3agauy.




53.

BrimmostHEeHME TOCTPOEHUS YTJIOB MEMKTY IMPAMBIMHE, TPSIMOT

o4, U IIJIOCKOCTBIO, MEYKIY IIJIOCKOCTSIMU 110 OIIMCAHUIO U

95. I'eomerpus EBxnnja. pacrio3HaBaHHUe UX Ha MOJEeJIAX.
[IpumeHeHME TPU3HAKOB ¥ CBOHCTB PACITOJIOMKEHUS

56. 3ajaun Ha MOCTPOCHHUE. IPSAMBIX U IIJIOCKOCTEHN P pelIeHnn 3a1ad.

of. N3obpaskenne Ha pUCYHKAX U KOHCTPYHPOBAHUE HA

58. MOJeJIAX IIePIeHIUKYJIAPOB ¥ HAKJIOHHBIX K IIJIOCKOCTH,

59. OPAMBIX, TapaJIJIeJIbHBIX IIJIOCKOCTEM, YIJIOB MEKTY

Pemenne 3aj1a4 Ha BEIYHCICHUE TCOMETPHIECKUX ITPSIMO¥ M TIJIOCKOCTBIO M 000CHOBAHME TIOCTPOEHHUSI.

60. BCJIMYHH. Perntenne sagau Ha BBIUMCIEHNIE T€OMETPUYECKUX BEJIHMYUIH.

61. OmuceIBaHME PACCTOSHUS OT TOUKH JI0 IIJIOCKOCTH, OT

62. OpAMOH 0 MJIOCKOCTH, MEKIY IJIOCKOCTAMU, MEXKIY

63. I'eomeTpust B IpO(peCcCHOHANBHOI e TEIbHOCTH. CKPEIUBAOIINMUCA IPAMBIMH, MEKIY IPOU3BOJIbHBIMUA

64. durypamu B mIpocTpaHCcTBe.

65. @opMyIupoBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O

66. [ToBTOpEeHME M crcTeMaTH3alUs Y9eOHOTO MaTepuraa. paccTosTHUAX (TeopeM CyIIeCTBOBAHMSI, CBOMCTBA).

67. N3o0paskenme Ha yepTekax U MOJEJISAX PACCTOSTHUSA U
obocHOBaHMe cBoMX cys:kaeHuii. OupeneneHue u

68. BBIYHCJIEHUE PACCTOAHUI B mpocTpaHcTBe. [Ipumenenne
dopMyT U TeopeM ILTTAHUMETPUU JIJIA PeIleHus 3a/1a4.
OsHakoMJIeHHE C TIOHATUEM I1apaJIieIbHOT0
ITPOEKTHUPOBAHUS U ero cBorictBamu. Qopmynuposarue
meopembl 0 NJIOWA0U OPMO20HAJILHOL NPOEKU UL
MHO20Y20IbHUKAQ.
IIpumenenne Teopuu IJId 000CHOBAHMS IIOCTPOEHUH 1
BBIUMCJIeHUHA. APIyMEHTHPOBAHNE CBOUX CYKICHUI O
B3aWMHOM PACIIOJIOKEHUHN IIPOCTPAHCTBEHHBIX (PUTYP

KomoOunaTopuxka (14 yacos)
69. KomMOuHaTopHbIe KOHCTPYKIIHMH. Nsyuenne npaBmiia KOMOMHATOPHUKYN W IIPHUMEHEHNe IIPK
70. OO0pa3Lel penieHuss KOMOMHATOPHBIX 3a/1a4u C HOMOLIBIO | pelleHur KOMOMHATOPHBIX 3a1aY.
KOMOHWHATOPHBIX KOHCTPYKIIUH. Pemnrenne xkomOMHATOPHBIX 3aa4 METOIOM IIepedbopa U 110

71. OcHOBHBIE TIpaBUJIa KOMOMHATOPHBIX MOJICUETOB. IIPABUJLY YMHOMKCHHUS.

72. Pemenue 3amau. OsHakoMJIeHHE C ITOHATUIMUA KOMOMHATOPUKI:

73. Uwucno opOuT. pa3MeIlleHuIMU, COUeTaHUAMH, IIepeCTaHOBKaAMU U

74. bunom Hetorona. Tpeyromnsauk ITackans. dbopmynamu na nx Berauciaeana. O0bacHeHNE U

75.




76.

Pemenue 3amau.

mpuMeHeHue POPMYJI IJISI BEIYUCIIEHUS Pa3MeIeHnH,

77, IepecTaHOBOK U COYETAHUU IIPU PeIleHnHr 3a/1a4.
78. Hcropust KOMOMHATOPHKH. Osuaxomienue ¢ ouaomom HbioToHA ¥ TPeyTroJIbHUKOM
79. Pemenne 3amau. [Tackamnsa. Penrenue mpakTHYeCKUX 3a1aY C
80. KCITOJIb30BAHUEM MOHATUIN U IPaBUJI KOMOMHATOPUKHN
81.
82. KonTtponesHast padota «Pemenne npoctsix

KOMOMHATOPHBIX 337124

Koopaunarel u BekTops! (16 4acoB)

83. JlekapToBa cucTeMa KOOPIMHAT HA TIOCKOCTH. OsHakoMiieHHe ¢ IOHATHEM Bekropa. Vdyuenue

BekTopsl Ha TUIOCKOCTH. JIEKapPTOBOM CHCTEMBI KOOPIUHAT B IIPOCTPAHCTRE,
84. Pemenue 3amay. IIOCTpOEHHE II0 3aJaHHBIM KOOpAHaTaM TOUYEK U
85. VpaBHEHHUS TIPSIMO#, OKPYKHOCTH U IPOU3BOJILHON IIJIOCKOCTEM, HaXO0KIeHNEe KOOPpAMHAT TOUEK.

KpHUBOM. Haxosxgenne ypaBHeHUH OKPYKHOCTH, Cpephl, IIJIOCKOCTH.
86. KOOp)II/IHaTI)I 1 BCKTOPBI B IIPOCTPAHCTBCE. BI)I‘II/ICJ'IeHI/Ie paCCTOHHI/Iﬁ MeEKOy TOUYKaMU.

N3yuenne cBOHCTB BEKTOPHBIX BEJIUMYHUH, ITPABUJT

87. Pemenne 3a1aq. pa3JIoMKEeHNI I BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
88. CkansipHoe IPOU3BE/ICHIE BEKTOPOB. IpaBUJI HAXOKIEHUSI KOOPIUHAT BEKTOPa B IIPOCTPAHCTBE,
89. IpaBuUJ JeHCTBUM ¢ BeKTOpaMu, 3aJaHHBIMU

Pemenue 3amgau. KOODPIUHATAMH.
90. leprieHANKyISIPHOCTE MPSIMBIX U IIIOCKOCTEH. [IpuMmeHeHMe TeOpUH IPHU PEIleHNH 3a1ad Ha JeHCTBUI C
91. BeKTopamu. V3ydeHre CKaJIAPHOTO IPOU3BEIeHUS
92. BEKTOPOB, BEKTOPHOTO YpPaBHEHUSA IPAMOM U IIJIOCKOCTH.
93. Pemenue 3anay. I[IpumeHeHMe TeOpUY IPHU PEIleHNH 3a1a9 Ha JeHCTBUI C
94. BEKTOpPaMHM, KOOPJIAMHATHBIN METOJI, IpUMeHeHe BEKTOPOB
9. BexropHoe npocTpaHCTBo. JIJIsSI BBIYMCJIEHUS BEJIMYMH YTIJIOB U PACCTOSHIHI.

Os3HakoMJIeHHE C JOKA3aTeJIbCTBAMU TEOPEM CTEPEOMEeTPUH

96. Pemenue 3ayia4. 0 B3aMMHOM PACIIOJIOKEHUH IIPSIMBIX U IIJIOCKOCTEH C
97. HUCII0JIb30BAHUEM BEKTOPOB
98. KonTponsnas padora no teme «KoopauHatel u

BEKTOPBD»

OcHoBBI TpUroHOMeTpHH (25 yac)

99. VYTIbl ¥ BpamarenbHOe ABIKEHUE. N3yuenne pagmaHHOTO METO/Ia U3MEPEHUS YTJIOB
100. [lepeBon rpaaycHON Mepbl U3MEPEHUS YIJIOB B BpAIIeHUs U UX CBSI3U C TPaIyCHOI Mepoii. M3o0paskeHue

pajuaHHylo 1 00paTHO.




101.

[TosoxkeHre TOYKHU B JEKAPTOBOM CUCTEME KOOPIUHAT.

TpuronomeTpuyeckue oneparu.

YIJIOB BpalleHUs HA OKPYKHOCTU, COOTHECEHME BEeJIMUUHBI
yrJia ¢ ero pacrosioskeaueM. DopmyJimpoBaHUe
ompenesIeHUI TPUTOHOMETPUIECKUX (PYHKITUN NJIS YTJIOB

102. Haxoxenue 3Ha4eHU T TPUTOHOMETPUYCCKUX IIOBOPOTA U OCTPHIX YIJIOB IPAMOYTOJBHOTO TPEYTOJIbHUKA U
yHKuMiA. 00bsICHEHNE UX B3AUMOCBSI3H.

103. [IpumeHeHWE OCHOBHBIX TPUTOHOMETPUUECKHUX TOKIECTB

104. [IpeoOpa3oBaHme TPUTOHOMETPHUECKUX BBIPAKCHUH. JIJIsT BBIYMCJIEHUSI 3HAUYEHU N TPUTOHOMETPHUYIECKUX
byHKITUI TT0 OJTHOI M3 HUX.

105. IToBTOpeHne u cucteMaTu3anus yueOHoro marepuana. | QopMyJIUpPOBAHME OIPeAeIeHUI TPUTOHOMETPUICCKIX

106. (byHKIIMIT 1JI YTJIOB IIOBOPOTA M OCTPBIX YTJIOB

107. MIPSIMOYTOJILHOTO TPEYTOJbHUKA U 00bACHEHUE UX

108. B3aMMOCBSI3U.

109. Brrunciienne 3HaUYCHHU TPUTOHOMETPUIECKUX [IpumeHeHME OCHOBHBIX TPHUTOHOMETPHUUYECKHUX TOKIECTB

110. BBIPAKECHUM. JIJIsI BEIYHUCJIEHUS 3HAUEHUN TPUTOHOMETPUUYECKUX

111. pyHKITHIT TT0 OJTHOI M3 HUX.

112. @opMyIupoBaHUE OIpeIeIEHUI TPUTOHOMETPUUECKUX

113. I'padmik TPUTOHOMETPUIESCKHUX (DYHKITHIH. byHKITUI 1JIS YIJI0B IIOBOPOTA M OCTPHIX YTJIOB

114. IIPSMOYTOJILHOTO TPEeYrOJIbHUKA U 00bACHEeHHUe UX

115. B3aMMOCBS3U.

116. [ToBTOpeHune u cucremMaru3anus yyebHoro Marepuaia. | [I[pumeHeHMe OCHOBHEBIX TPUTOHOMETPHUECKUX TOKIECTB

117. IJIST BBIYUCIIEHUA 3HAUEeHUH TPUTOHOMETPUIECKUX

118. byHKIHII IT0 0OTHOH U3 HUX.

119.

120. OOpatHbIe TPUTOHOMETPUYECKUE (YHKITUU. IIpumenenne 00IIMX METOOOB PEIleHNsI YPaBHEeHUHN

121. (mpuBegeHME K JIMHEHHOMY, KBAIPATHOMY, METO.T
Pa3JI0KEeHNSI Ha MHOYKHUTEJIH, 3aMEHbBI IIepeMeHHOM) IpHu
pelieHny TPUTOHOMETPHUYEeCKUX YPaBHEHUN. Y MeHIe
OTMeYaTh Ha Kpyre pelreHus IPOCTEHUIINX TPUTOHOMETPH -
YeCKUX HEepaBEHCTB

122. Koncynbramnus

123.

124, Hud. 3ager

125.




2 Kypc

DyYyHKUUH U TPaPUKH

1. 0O0630p 0OITMX TOHSTHIA.
2.
3. OneMeHTapHbIe (HYHKINH.
4. CoiicTBa (hyHKIHUH.
5.
6. [Moctpoenue rpadukoB GpyHKIHHA
7. Onpenenenre Gopmylibl GYHKINHU IO €€ rpaduky.
8. Uccnenoanue GyHKIUM 1O cXeMe.
9.
10. [IpeoGpa3zoBanue rpadukoB QyHKIUI
11. [TocTpoenne rpadmkoB GyHKIHMI B OHJIANH
12. MIPUIIOKECHUSIX.
Apudmernueckue aecTBUs HaJl QYHKIUIMHU
13. Brruncnenue aprymenTa u 3HaueHus: QyHKIUH
14, rpadukoB QyHKIUH.
15.
16. [TocTpoenue u uccnenoBanue rpa¢pukoB QyHKIUN B
17. npunoxxennu Excel
18.
19. O6paTHas GyHKUIHUS.
20.
21. CucremaTtu3zanus yueOHOr0o MaTepuarna.
22.

OsHakoMJIeHHE C IIOHATHEM IIepeMeHHOH!, IpuMepaMu
3aBHCHMOCTEM MEKIy IIepeMeHHBIMH,

OsHaxkoMmiieHue ¢ MOHATHEM I'paduKa, oIrpeieeHne
MIPUHAIJIEKHOCTH TOYKH rpadury dpyukimn. OmpeaesieHe
110 (popMyJIe IIPOCTeHIeil 3aBUCUMOCTH, BH/IA ee TpaduKa.
Brrpaskenue mo dopmysie oHOM IepeMeHHON yepes ApyTrue.
OsnaxomiieHue ¢ ompegeIeHrneM QYHKITAH,
dopmysmpoBanme ero. HaxoskmeHume 00acTi omrpeeIeHus
U 00JIaCTH 3HAYeHU! PYHKITUU

OsHakoMiIeHHE ¢ IpuMepaMu PyHKIIMOHAIbHBIX
3aBHMCHMOCTEH B PeasIbHBIX IIPOIleCCax M3 CMEKHBIX
JIUCITAILIINH.

OsHaxoMiieHHe ¢ JOKA3aTeJIbHBIMU PACCY K IeHUSIMUI
HEKOTOPBIX CBOMCTB JIMHEMHOM 1 KBAAPATUIHON (PYHKITHL,
IIpoBeIeHNe UcCIeJOBaAHUA JIMHEHNHOM, KyCOUHO-JIMHEHOM,
JIPOOHO-JIMHEHHON 1 KBAAPATHYHON (PYHKIINHI, IIOCTPOCHIE
ux rpacguros. [loctpoenue u urenne rpaduKoB (PyHKIIHIA.
HccnenoBaume QpyHKITHAH.

CocraBJiieHre BUI0B PYHKIIHH 110 JTaHHOMY YCJIOBHIO,
pellreHue 3a7a4 Ha 9KCTPEMYM.

Brimosiaenune npeodbpasoBaHuii rpaduka QyHKIHIH
Nsyuenne nonsmus obpammoli pyHKyUL, OIIpenesIeHrIe
BHUIA 1 NOCMPOEHUe 2pagpuKra 0opammoll (pyHKUULL,
HaxooxcoeHue ee obiacmu onpeoesieHus u 0bacmu
3Hauernuli. IlpumeneHnre cBOMCTB PYHKIIUI IIPK
HCCJIeOBAHUY YPABHEHUI U pellleHuH 3a/1a49 Ha
axcTpeMmym. O3HAKOMIIEHHE C TOHATUEM CJIOMKHOM
dbyHKIIHT.

ITocTpoenue rparKoOB CTEIIEHHBIX U JIOrapUPMHIUECKHX
byHKITHI].

Os3HakoMJIeHHE C IIOHATHEM HeIlPEepPBIBHOM ITePUOINIECKOMN
byHEKIIMH, hopMyIHpOBaHHe CBOMCTB CHHYyCA 1 KOCHHYCA,
IIOCTPOEHNE X I'PaHIKOB.




OsHaxomiieHue ¢ IOHATHEM TapMOHUYECKUX KOJIe0aHUN U
IIpUMepaMu TaPpMOHUYECKUX KOJIeOAHUM IJIS OITUCAHUS
IIPOIIECCOB B (PU3UKE U IPYTHUX 00JIACTIX 3HAHMI.
OsHaxoMJieHue ¢ IIOHATHEM PA3PBIBHOM IePUOTUUECKOM
byuKIIIN, hopMyTHPOBaHUE CBOMCTB TAHTEHCA U
KOTAHTeHCa, IIOCTPOeHNEe UX IPpaduKOB.

[Tpumenenne cBOMCTB PYHKITHH JJI CPABHEHUS 3HAUSHUH
TPUTOHOMETPUYECKUX PYHKITUH, PeIIeHns
TPUTOHOMETPUUYECKHUX ypaBHeHuit. [locmpoerue epaghuros
00PAMHBIX MPULOHOMEMPUUECKUX PYHKUUL U OnpedesieHue
no epaguram ux ceoticmsa.

Brimosirenne npeodbpasoBaHus rpadpuKoOB

23. KonTponbHas pabota o teme «@yHKINU U TpaduKmn»

Pa3zBurne noHATHA 0 YHCIE

24, Ienbie ¥ palMoOHAIbHBIE YHCTIA BrimmostHeHME apudMeTHYECKUX TEMCTBUM HAJT YUCIAMHU,
25. coueTasi yCTHbIe Y TUCbMeHHBIE ITPHUEMBI.
26. 3aKoHbI apU()METHIECKHUX JICHCTBUM [TpumeHeHMe 3aKOHOB apUPMETHIECKUX JEHUCTBUI IPH
27. ApubdmMernueckne 1eUCTBUS HaJl OOBIKHOBEHHBIMU BBIUMC/ICHUAX.
ApoOsAMHU Haxomxaenne npub/IMKeHHBIX 3HAYCHUN BeJIMYNH 1
28. Merox koopauHar IIOI'PEITHOCTell BEIYncIeHni (a0COII0OTHON 1
29. OTHOCHUTEJIHHOM); CPABHEHMUE YKCIIOBBIX BEIPASKEHUI.
30. HetictutensHbie yncna. Mepapxus ducen. Haxomxnoenue ommbok B IpeoOpa3oBaHUAX U BEIYHCICHUIX
31. [TorpemnrHocTH IPUOINIKEHHBIX 3HAUCHUH
quCell.
32. JleiicTBUs ¢ IPUOTMKEHHBIMHU 3HAYEHUSIMU YHCEII.
33.
34. [TpubimKeHHbIE BEIYUCIIEHUS B IPO(HECCHOHATLHOM
JEATEIHbHOCTH
35. KomruiekcHbIe 1 MHUMBIE YHCIIA.
36. Apudmernueckue ASHUCTBUS C KOMITIEKCHBIMH
YHCIIAMHU.
37. ®dopMyITBI COKPAIIICHHOTO YMHOKEHHUSI. Nnnwcrpanus popmysi pa3HOCTh KBAIPATOB, KBAPaT

FeOMeTpI/ILIeCKaH HUHTCPpIIpETAlV.

Pa3HOCTH, KBAJPaT CYMMbI, KakK IUIOIAIu puryp

38. ITpoBepounas padoTa o reme «Pa3BUTHE MOHATHUS O




| umciey

Crenenu, paaukanbl u gorapugmsi (12)

39. Crenenp 4uciIa ¢ LEIbIM NOKA3aTEIEM Brruncienwve u cpaBHeHVE KOpHEH, BEIIOJTHEHUE TTPUKUTKNA
40. Crenennble 3aBUCUMOCTH M QpyHKIMU CTENEHb ¢ 3HaveHUs KopHs. [IpeobpasoBaHme YUCIOBBIX U OYKBEHHBIX
MIPOU3BOJILHBIM TIOKA3aTEIICM. BBHIPAMKEHUM, COOEPIKAIINX PATUKAIIEL.
41. CpaBHenue creneHen BermmostHeHMe pacyeToB mo popMyIaM, COMEPIKAIIM
42. paIuKaJIbl, OCYIIECTBJIIAS HEOOXOIUMBIE ITOJICTAHOBKH U
43. Kopens N-0ii crenenn YpoueHue BbIpaeHHuil, mpeobpasoBanusa. Ompenesernre paBHOCUIbHOCTH
coAcpxamunX paaruKabl. BHIpAsKEHUH ¢ paguKaiaMmu. PerteHrne nppanoHaJIbHBIX
44, Jlorapudmel. OmnipeenieHne u CBOUCTBA. ypaBHEHHIL.
45. OsHaxoMiieHue ¢ IIOHATUEM CTEIIeHU C JeHCTBUTEIbHBIM
46. Beruncnenne norapudmon. CpaBHeHHE JI0rapu(MOB. [IOKA3ATEJIEM.
47. Haxosxmenve sHaueHU CTEIIEHU, UCIIOJIB3Y ST TIPHU
48. [TokasarenpHble U TorapupmMudeckue QyHKIUH, UX HEe06XOIMMOCTH HHCTPYMEHTAJIBHBIE CPEJICTBA.
CBOFCTBA M IPaQUKH. 3anuceiBaHUe KOPHS N-# CTEEHU B BUE CTEIIEHU C
49, O6nacTh NpUMEHEHHUs IOKa3aTeNbHbBIX U JPOGHBIM TIOKA3aTeIeM U HA0BOPOT.
JIOrapuMUIECKNX QyHKIHH. ®opmyupoBaHUe CBOMCTB cTeneHel. Beruncienne
50. I'eomeTpurieckas mporpeccus cTemeHell ¢ pallMoHAIbLHBIM IT0OKA3aTeJIeM, BEIIIOTHEHHe
51 T'eomeTpureckas nporpeccus IPUKHUIKY 3HAYEHNS CTEIIeHN, CpaBHEeHHe CTelleHeH.
52. [IpoBepounas padoTta o teme «CTeneHu, paaukaibl U
53. JorapupmbDy
YpaBHeHUs] 1 HEPABEHCTBA
54. PaBHOCHIILHOCTE YpaBHEHHUH. OsHaxoMJieHHe ¢ TPOCTEHUIIINMY CBEJIEHUSIMU O KOPHSX
55. Penenue TUHEHHBIX U KBAJIPaTHBIX ypaBHEHUH aJirebpaldecKuX ypaBHEeHHH, IOHATUAME HCCIIe0BAHUS
56. Penienue creneHHbIX ypaBHEHUH. YPaBHEHUH M CUCTEM ypaBHEHUH.
S7. OCHOBHBIE IPUEMBI PELICHUS YPABHEHU. H3yuenune Teopuu paBHOCHILHOCTHA YPABHEHUH U ee
58. Pelrenyie TPUrOHOMETPUYECKUX YPAaBHEHUM npumeHeHus. [loBTopenue 3ammcu pemeHnsa CTaHIapTHBIX
59. ypaBHEHUII, IpHeMoB IPeoOpa30BaHUA ypaBHEeHUH IJId
60. ITokazarensHblE U J'IOFapI/I(bMI/I‘leCKI/Ie YpaBHCHUS. CBeIeHUud K CTAaHOAPTHOMY YPaBHEHUIO.
61. Permtenne painoHaabHbIX, HPPAIIAOHATIBHBIX,
62. IMOKa3aTeJJbHBIX U TPUTOHOMETPUYECKUX YPaBHEHUHN U
63. Pewenue cucreM ypaBHEHHUIL. cucteM. Mcriosrb3oBaHme cBOMCTB U IpadUKOB (PYHKITHUI TJIs
64. Penienye cucreM ypaBHEHHUH. pelieHus: ypaBHeHuu. [loBTOpeHMe 0OCHOBHBIX ITPHEMOB
65. Penienie HepaBeHCTB. pelieHus cucteM. PellieHne 1oKa3aTeJIbHBIX YPABHEHUH.
66. PeiieHne HepaBeHCTB. OsuaxomiieHre ¢ IpUMeHeHneM KOpHeH U CTelleHel IIpu
67. PerieHne panoHaibHBIX HEPABEHCTB METOJIOM




WHTEPBAJIOB. BBIUWCJIEHUU CPETHUX, JeJIEHUHU OTPe3Ka B «30JI0TOM
68. [TokazarenbHbIC U JIOTApUPMUICCKIEC HEPABEHCTBA. ceueHum». BermmosrHeHMe 1Tpeo0pa3oBaHU BRIpaKEHHUIH,
69. Penenue nokasarenbHbIX U JIOrapu(GMUIECKHX IpuMeHeHue (popMyJI, CBI3aHHBIX CO CBOMCTBAMHU CTEIIEHEH
YPaBHCHUI U HCPABEHCTB u sorapudmos. OnperesieHre 00JIACTH JOILYCTUMBIX
70. PelieHne nokasaTeNbHbIX U JIOTapU(PMUYECKUX 3HAYEeHUH JIOTapU(PMUUIECKOT0 BeIpaskeHusd. Perenne
YPAaBHCHHUiT 1 HCPABCHCTB JorapuPMHUUECKUX YPaABHEHUH
71. [IpoBepounas paboTa 1o Teme «YpaBHEHUS U
72. HEPaBEHCTBA»
OCHOBBI TPUTOHOMETPHUH
73. VY1161 ¥ BpamarenbHOe ABIKCHNUE. N3yuenne paamaHHOTO METO/Ia U3MEPEHUS YTJIOB
74. VYTriabl 1 BpalaTeabHOE JBUKCHUE. BpaIlleHUsI U UX CBSI3U C TpaJIycHoi Mepoit. M3o0paskeHue
75. IlepeBoa rpagycHOM MEpPBI K3MEPEHUS YIIIOB B YTJIOB BpAIlleHUs Ha OKPYYKHOCTH, COOTHECEHHUE BEJINUNHEI
pajiMaHHyr ¥ 00paTHO. yrJia ¢ ero pacroJsioskearneM. DopmyJinpoBaHue
76. [TosoxeHre TOYKHM B IEKAPTOBOM CUCTEME KOOPJINHAT. oIIpesieJIeHNH TPUTOHOMeTpIUUecKUX (PYHKITHAH 1714 YTJIOB
TpuroHoMeTpHIECKUE OMEPALHHL. IIOBOPOTA U OCTPHBIX YTJIOB HPAMOYTOJIBHOT'O TPEYTrOJbHUKA U
7. HaxoxneHnue 3HaueHNil TPUTOHOMETPHYECKUAX 00bsICHEHME X B3aTMOCBSI3I.
yHKIHI. [TpumeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB
78. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBHIPAKCHHM. TSI BEIYMCIIEHUS S3HAYESHUH TPUTOHOMETPUUECKUX
79. [IpeoOpa3oBaHye TPUTOHOMETPUUYECKUX BHIPAKEHUH. dYHKIMIA 10 OTHON U3 HUX.
80. BHqI/IcneHI:Ie 3HAYEHU TPUTOHOMETPUUYECKUX DopMyJIMPOBAHKE OIPE/IeIeHIN TPUTOHOMETPUIECKIX
81. BBIPKCHUH. byHKIIMHA 171 yIJI0B II0BOPOTA MU OCTPHIX yIJIOB
82. I'paduku TPUrOHOMETPUYECKHUX (YHKIIH. IIPAMOYTOJILHOTO TPEYIOJIbHUKA 1 00bSICHEHNE UX
83. B3aMMOCBSI3H.
84. [IpoBepounas padoTta o reme «OCHOBBI
85. TPUTOHOMETPHUI
Havaia MaTeMaTH4eCKOro aHAJIN3a
86. [Ipenen nepemennon Bennunnbl. [Ipenen OsHaxoMJIeHHE ¢ IOHATHEM YHUCJIOBOM
byHKIIN II0CJIeJOBATEJIFHOCTH, CIIOCO0AMHU ee 3aIaHusd,
87. HenpepbIBHOCTS (yHKIHH BBIYHUCJIEHUSIMU €€ UJIEHOB.
88. [TocnenoBatenbHOCTD KaK (DYHKIIHSL. Osnaromnerue ¢ noramuem npedena
89, CBOHCTBa [0CIE10BATENbHOCTEL. nocniedosamenvrocmu. O3HaAKOMIIEHHE C BEIYUCIIEHUEM
90. TloHsATHE TPOH3BOHOI. CYMMBI 0€CKOHEYHOT'0 YMCJIOBOTO Ps/ia HA IIpUMepe
91 TTOHSATHE TPOH3BOIHOIL. BEIHC/IEHNS CyMMBL 0ecKOHEeYHO yOBIBAOIIEH Teo-
92. YpaBHeHUE KacaTeJIbHOW B TOUKE. METPHIECKOM IIPOTPECCHH.
93, DopMyIbI U HEPEHIIPOBAHIS. Permrenne sagau Ha npuMeHeHre POPMYJIBI CyMMBI
04, 0eCKOHEeYHO yOBIBAOIIEH IeOMEeTPUUECKOM IIPOrPEeCCHM




95.

96.

[IpumeHeHme MPON3BOIHON K UCCIETOBAHHIO (DYHKIIUA.

OsHaxoMmiieHue ¢ IIOHATUEM ITPOU3BOTHOM].
N3yuenne u dopmysimpoBaHUE ee MEXaHUYECKOTO U

97.

98.

[IpoBepounas padota mo reme «IIpou3BoaHAsDY

reOMeTPUUYECKOTO CMBICJIa, U3yUYeHUE aJITOPUTMAa
BBIYHCJIEHUS ITPOM3BOTHON HA ITPUMEpPE BBIYUCIEHUS
MTHOBEHHOM CKOPOCTH M YIJIOBOTO K0dppHITeHTa
KacaTeJbHOM.

CocraBiieHre ypaBHEHHS KacaTeJIbHOI B 00IIeM BHU/IE.
YceBoenune nipaBui gudppepeHIInPOBaAHMUS, TAOIHAIIBI
ITPOM3BOTHBIX dJIEMEHTAPHBIX (PYHKITUI, TPUMEeHEeHUe I
nudepeHITTPOBAHUSA (PYHKITH, COCTABJIEHUS YPaBHEHUS
KacaTeJbHOM.

N3yuenne Teopem 0 CBSI3U CBOMCTB (DYHKITUH U
IIPOM3BOTHOM, POPMYIHUPOBKA UX.

[IpoBemeHme ¢ TOMOIIBI0 TPOU3BOTHOM HCCTIETOBAHUS
dyHKIMH, 3aTaHHOM (POPMYJIOL.

YcraHoBJIeHTE CBS3U CBOMCTB (DYHKITUH U ITPOU3BOTHOM I10
UX TpaduKam.

[IpumeHeHME TPOM3BOIHON IJIS PEIIeHUs 3a1a4d Ha
HaXOKIeHre Han0O0IbIITero, HaMMeHbIITero 3HAYeHUI U Ha
HAXOKIEHNEe dKCTpeMyMa

HMHTerpan u ero npuMeHeHue

99. [Tnomaam nnockux ¢uryp. Beraucnenue nnomanei no | Maydenue mmpasuiia BEIYUCICHNES II€PBOO0OPA3HON 1
100. H3BECTHBIM (OpMYyJIaMm. teopembl Heroroma— Jleitouuiia.
101. Teopema Hprorona-Jleiibnuna. Pemenne 3agau Ha cBA3b IepBOOOPA3HON U ee
102. Bbruncnienue riomanm KpuBOJIMHEHHON TPAIICIHH. IIPOM3BOTHOM, BEIUMC/ICHNE II€PBOOOPA3HOMN IJIsI JAHHOMK
103. byHKITIT.
104. [IpocTtpancTBeHHbIe Tena. OObEMBL. Pemenne sagauy Ha npuMeHeHNre UHTErpaia I
105. Beluncnenue 00beMOB Tell. BBIYNCJICHUA (PU3NUECKUX BEJIMYMH U ILJIOIIA el
106. Brruucienue o6eMoB TeII.
107. WHrerpanbHble BEIMYNHBI.
108. Pemenue 3anau
109. CamocrosTenbHas paborta
DJIEeMEeHTBI TeOPHH BEPOATHOCTH M MaTeMaTH4ecKoi cratucTuku. KomOnnaropuka.
110. BeposTHOCTB M €€ CBOMCTBA. N3ydueHne Kj1accuaecKoro orrpeaeieHus BepOATHOCTH,
111. [ToBTOpHEIE UCTIBITAHHUS. CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMe BEPOATHOCTEH.
112. CrnyyaiiHa BelM4YMHa.




113. Pemenue 3a1a4 Ha BEPOSATHOCTD. PaccmoTrpeHre mpruMepoB BEIYUCTIEHUST BEPOATHOCTEH.
114. Pemenue 3a1a4 Ha BEPOSITHOCTb. Permrenne 3agavy Ha BEIYMCIEHNE BEPOITHOCTEM COOBITHIA
115. KomMOuHaTOpHBIE KOHCTPYKIIMH. OsHakoMJIeHHE C IIPEeICTABJIEHNEM YHNCIOBBIX JAHHBIX 1 UX
116. KoMOuHaTOpHBIE KOHCTPYKIIHH. XapaKTepUCTUKAMU.
117. OO6pasipl penreHnss KOMOMHATOPHBIX 33/1a4 C OMOIILI | PelreHue IpakTUYecKUX 3a4a49 Ha 00paboTKy YHCIOBBIX
118. KOMOWHATOPHBIX KOHCTPYKIIUH. JIAHHBIX, BEIYUCJIEHUE UX XapaKTePUCTUK
119.
120.
KoopauHatel 1 BeKTOPbI
121. JlexapToBa cucreMa KOOPAMHAT Ha IIJIOCKOCTH. . I3yueHme nekapToBOl CUCTEMBI KOOPIUHAT B
BekTopel Ha JIOCKOCTH. IIPOCTPAHCTBE, IIOCTPOEHME TI0 3aJTaHHBIM KOOPAUHATAM
122. Pemenue 3amauy. TOYEK U IIJIOCKOCTEeH, HaXOoKIeHre KOOPIUHAT TOUEK.
123. YpaBHEHHs IPSIMOM, OKPY)KHOCTH M HPOU3BOJILHON HaxosxmeHnme ypaBHeHUI OKPYsKHOCTH, cephl, IIJIOCKOCTH.
KPHUBOM. Brruncienre paccToSHUN MeKIY TOYUKAMM.
124. KoopanHatel ¥ BEKTOPBI B POCTPAHCTBE. N3yuenne cBOHCTB BEKTOPHBIX BEJIUYHUH, ITPABUJT
125. Pemenne 3anay. pa3yIosKeHNs BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
126. IpaBUJI HAXO0KIEHUSI KOOPJIUHAT BEKTOpPa B IIPOCTPAHCTBE,
127. CrasisipHO€ IPOU3BEJICHHE BEKTOPOB. IIpaBUJI JEeHUCTBUN ¢ BEKTOPaMU, 3aJaHHBIMU
128. BekTtopHO€ nmpocTpaHCTBO. KOODIMHATAM.
129. [TpumeneHnue Teopuy IpU pelIeHNH 3aJa4 Ha TeHCTBUS C
130. BekTopaMu. M3yueHne cKaIsIpHOTO TPOU3BEIEHUS
131. epreHMKyIIpHOCTh NPAMBIX U TLIOCKOCTEH. BEKTOPOB, BEKTOPHOI'0 YPABHEHU IIPSIMOM U ILJIOCKOCTH.
132. Pemrenne 3anau. I[IpuMmeHeHMe TeOpUY IPU PEIleHNH 3a1a9 Ha JeHCTBUSI C
133. BeKTOpaMU, KOOPJIUHATHBIN MeTo/], IpUMeHeHre BEKTOPOB
J1J11 BBIYWCJIEHUS BeJIMYWUH YIJIOB M PACCTOSHUH.
MHOrorpaHHUKH U KpYyIJible TeJa
134. [Mupamunel. [Toctpoenue. OnurcaHve 1 XapaKTEPUCTUKA PA3JTUYHBIX BUIOB
135. Tpusma. MHOTOTPAHHUKOB, IIepevuncyieHre UX 3JIEMEeHTOB 1 CBOMCTB.
136. S —— N3o06paskeHme MHOTOTPAHHUKOB U BHITIOJTHEHHE
IIOCTPOEHUS HA M300paKeHUAX U MOJIEJISIX
137. MHOTOTPaHHUKOB.
138. Peenue 3aniad. XapaKTepUCTUKA CHMMETPHUH TeJI BPAIIleHU U
139. MHOT'OTPaHHUKOB.
140. Kpyrasie tena. I .
1L PorleH e 3834, pUMeHeHUe CBOMCTB CUMMETPUU IIPU pellleHn: 3a/1ad.
142 OsnaxoMmiieHue ¢ BUJIAMHU TeJI BpallleHusd,




143.

HpaBI/IJIBHBIe MHOI'OI'paHHUKH.

dopmynupoBaHUe UX OHpeaeIeHHN U CBOHCTB.

144. OsHaKkoMJIeHHE ¢ IOHATUAMMU ILJIOMIAN U 00beMa,
145, Tena BpaiieHus. aKCHOMaMU U CBOMCTBAMMU.
146. Pernrenune sagau Ha BEIYMCIEHUE TIJIOIIAIEH IIJTIOCKUX PUTYP
147. O6mbembl Ten. [Tnomany noBepxXHOCTEN. C IPUMEHEHHEM COOTBETCTBYIOIIHNX (hOPMYJI U (DAKTOB U3
148. JIaHUMETPUH.
149.
150.
151. [TpoBepounas pabota mo Teme «MHOTOrpaHHUKH U
152. KpYTJIbIE TeJIa»
Koncynbramus 2 yaca
[TuceMeHHBIN YK3aMEH 6 yacoB
Bcero 3a 2 kypc oOyueHus 160 yacoB




YYEBHO-METOAUYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHME TPOT'PAMMBI YYEBHOM JUCHUTIIMHBI <MATEMATHKA»

[Tomemenne kabuHera yAoOBIETBOpsieT TpeOoBaHusIM CaHUTAPHO-IMHIEMUOIOTUICCKUX
npaBwn U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u OCHAIICHO THIIOBBIM OO0OPYIOBAHHEM,
yKa3aHHBIM B HACTOSIIMX TPEOOBAHUAX, B TOM YHCJE CHEIHMATM3UPOBAHHON Yy4eOHON MeOenbio
U CpeICTBaMHU OOYYCHHMSI, TOCTATOYHBIMH JUIsI BHITIOJIHEHUS! TPEOOBAHUN K YPOBHIO TOJATOTOBKH
00yJaromuxcs.

B kabOunere ecTh MynbTUMEAUITHOE 000PYIOBAHKE, TIOCPEACTBOM KOTOPOTO Y4aCTHUKH
00pa30BaTEIILHOTO MPOIIECCa MOTYT MIPOCMATPUBATh BU3YAIbHYIO HH()OPMAIIHIO TI0 MaTEMATHKE,
CO3/aBaTh MMPE3CHTAINH, BHICOMATCPHAIIbI, UHBIC TOKYMEHTBI.

B cocraB yae0HO-METOAMYECKOTO U MAaTEPHAITLHO-TEXHHYECKOTO 00ECIICUCHHSI TIPOTpaM-
MBI y4eOHOW JUCHUIUIMHBI «Marematuka: anrebpa M Hadajga MaTEeMAaTHYECKOTO AaHaJW3a;
TEOMETPHS» BXOIAT:

— MHOTO(YHKITMOHATBHBIN KOMITJICKC TIPETO/1aBaTels;

- HarjgsgHble MocoOus (KOMIUIEKTHI y4eOHBIX TaONuWIl, TIUIAKaToB, TIOPTPETOB
BBIJAFOIIUXCS] YICHBIX-MaTEMAaTHUKOB U JIp.);

- uH(pOPMAIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA;

— 9KpPaHHO-3BYKOBBIE TTOCOOUS;

- KOMIUJIEKT TEXHUYECKON MOKYMEHTAI[MH, B TOM YHMCJIE TacropTra Ha cpeacTBa oOyde-
HUS, THCTPYKIIMH 10 MX UCTIOJH30BAHUIO U TEXHUKE O€30ITaCHOCTH;

- OubnmoteuHbIit GOHI.

B 6ubnuoreunsiit GoHa BXOAAT ydeOHUKH, ydeOHO-MeToauueckue KoMmIuiekTsl (YMK),
obecrieunBaroue OCBOCHHUE YyueOHOW muciuIuimHbl «Marematuka: anrebpa W Hadaia
MaTeMaTHYEeCKOTO aHaIu3a; TEOMETPUS», PEKOMEHIOBAaHHBIC WIM JOMYIIEHHBIE I HC-
MOJIb30BaHUsI B TPO(EeCCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alMIX, PEATU3YIONINX 00-
pa3oBaTeNBbHYIO MMPOTPAMMY CpeaHEro o01ero oopazoBanus B npezenax ocsoenus OITOIT CITO
Ha 6a3e OCHOBHOTO 001Iero 0opa3oBaHusl.

buGnuoTteunsiit GOH NOMONHEH SHIMKIONEAUSIMH, CIIPAaBOYHUKAMU, HAyYHOU, Hay4yHO-
MOMYJISIPHOM U JPYroi TUTEpaTypoOil MO MaTEMAaTHKeE.

B mpomecce ocBoeHust mporpamMmbl Y4eOHOW IUCHUTIIMHBI «Maremaruka: aiaredpa u
Hayajla MaTeMaTU4YeCKOro aHaiu3a; FeOMETPHs» CTYAEHTHI JOJIKHBI MOJIYYUTh BO3MOYKHOCTD
JOCTyNa K AJIEKTPOHHBIM Yy4eOHBIM MaTepuaiaM 10 MaTeMaTHKe, UMEIOIIMMCS B CBOOOJIHOM
noctyre B cetd VHTepHET (3/IeKTPOHHBIM KHUTaM, NMpaKTUKymaM, TectaMm, maTepuaiam EI'D u

zp.).
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s mpenoxasareJiei

1. O6 o6pazoBanuu B Poccuiickoit @enepanun: denep. 3akoH ot 29.12. 2012 Ne 273-03
(B pen. ®enepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-
@3, ot Ne 84-D3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHLIMH
dhenepanbabiM 3aKk0HOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. llpukaz MunucrepctBa oOpazoBanusi U Hayku P® ot 31.12.2015 Ne 1578 «O
BHECCHUH M3MEHEHUH B (he/iepalIbHbIA TOCYIapCTBEHHBI 00pa30BaTEIbHBIA CTAaHAAPT CPEIHETO
obmero o00pa3oBaHUsA, YTBEP)KJIEHHBIH TpUKa3oM MMUHHUCTEpCTBAa OOpa30BaHUSA W HAYKH
Poccuiickoit ®eneparuum ot 17 mast 2012 r. N413"

3. Ilpukaz MunnctepctBa obOpa3zoBanuss W Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHUH n3MeHeHui B [Ipukas MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparuu
oT 17.05.2012 Ne 413 «O06 yrBepkaeHun ¢eaepaibHOTO TOCYIapCTBEHHOTO0 00pa30oBaTeILHOTO
CTaHJapTa CpeaHero (IOJHOTO) 00IIero 00pa3oBaHUs .

4. IMucemo JlemaprameHTa rocyJapCTBEHHOH MOJIUTUKH B cepe MOArOTOBKH pabOymX
kaapoB u JIIIO MunucrepctBa oOpazoBanuss u Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHalMK 1O OpraHu3aliy IOJydYeHUs CpeqHero olmiero oOpa3oBaHus B IMpeeniax
OCBOEHHUSI 00pa3oBaTeIbHBIX MPOrpaMM cpeaHero mpodeccHoHaIbHOrO oOpa3oBaHus Ha 0asze
OCHOBHOTO 001iero oOpa3oBaHHMsl C Y4eToM TpeOoBaHMM (efepanbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAaHAAPTOB M MOJy4aeMol mpodeccuu WM CIEeUUATbHOCTH CpPEIHEro
npodeccuoHaIbHOTO 00pa30BaAHUD.

5. bammakoB M.U., Lpiranos I1.1. MeTtoaudeckoe mocodue aiisg noarotoBku EID. —
M., 2014

HNuTepHeT-pecypesl
1. www.fcior.edu.ru(MadopmannoHHbIe, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MAaTEPHAIIbI).
2. www.school-collection.edu.ru(Equnas xoyuteknmu 1mudpoBbIX  00pa30BaTENbHBIX

pecypcoB).
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