MMUHHUCTEPCTBO NTPOCBEHIEHUSA 1 HAYKHA
KABAPJIMHO-BAJIKAPCKOM PECITYBJIUKHA
IroCYIAPCTBEHHOE BIO/DKETHOE ITPO®ECCHUOHAJIBHOE OBPA30OBATEJIBHOE
YYPEXIEHUE
«KABAPJIMHO-BAJIKAPCKHUI TOPIOBO-TEXHOJOTI MUECKHUA KOJLIE K>

PABOYAS ITPOI'PAMMA

OIIII.03MaremaTuka
MO CNEeNUAJIbLHOCTH CpeIHero nNpodeccuoHaAIbLHOro 00pa3oBaHusi
43.02.16 Typusm 1 rocTenpuuMcCTBO
Kpamupukanus «CnenuanucTt no TypusmMy U rocTenpuuMcTBY»
Cpok o0yuyeHus Ha 6a3e OCHOBHOIO 0011ero odopasosanus — 2 roga 10
MecseB

Hanabumk, 2023 r.



Pa(:CMOTpeHo Ha 3aceaHuH ' «YTBEpKIaIO»

LMK Eemped - pvostwesit . JECIHILTHE

[Ipotoxon Ne & ot 2l 24 2Q/4r. 3aMeCTATeNb AupeKTopa 1o YP

[Ipencenarens é{ oxebe 4 A7 FBI‘IOV «KBTTK»
b /A/ _— 0O.B.bysnosa.

PabGouas nporpamma yueOHoro npeaMera pazpaboTaHa Ha OCHOBE:

CDe,uepanLﬂoro 3akoHa OoT 29 mekabps 2012 r. Ne 273-®3 «O0 obpasoBanun B
Poccuiickoit @enepanymy;

[Tpukaza Muno6prayku Poccuu ot 17.05.2012 N 413 (pen. ot 12.08.2022 r. )"06
YTBEPXKIEHHH (ellepalibHOr0 ToCyapCTBEHHOTO 00pa30BaTEeIbHOTO  CTaHIapTa
_cpennero obuiero oGpasosanus” (3apernctpruposano B Munrocre Pocenn 07.06.2012 N

24480) ¢ uameHenusiMu 1 rononHenusmu (IIpukaz MunucrepcTsa npocseleHus PO ot

12 aBrycra 2022 r. Ne 732 "O BHeceHHH H3MEHEHWI B (pejiepalbHEIi rocy 1apCTBEHHBII
00pa3oBaTeNbHEII CTaHAapT cpefHero o0mero 00pa3oBaHus, yTBEPK/ICHHBIH npmcas&vf
MumnncreperBa oOpasoBanus W Hayku Poccuiickoit ®enmepanuu or 17 mas 2012T.
Ne 413™);

I[Ipuxaza Munnpocsemenus Poccun ot 24 asrycra 2022r. Ne 762 «O0 yTBepiK/IeHHH
ITopsnaxa opraHu3allidl M OCYIIECTBIEHHS 00pa3oBaTeNbHOH JEATENLHOCTH 110
00pa3oBaTeNbHBIM ~ [IPOrPAMMaM  CPEIHEr0  MPO(ECCHOHANBHOTO  00pasoBaHHS
(3apéHHCTpHpOBaHo B Muntocre PO ot 21.09.2022 r. Ne 70167) ¢ U3MEHEHHSIMH H
normonnenusmu  (Ilpukas Munnpocsemenus Poccun ot 20.12.2022 Ne 1152 «O
éHeéeHHH HSMGHeHHﬂ B myHkT 17 Ilopsaka opraHu3allid H OCYIIECTBIEHHS
obpa3oBarenbHO  NeATeNnbHOCTH 1O 00pa3oBaTeNbHBIM IIPOrpaMMaM  CPEIHEro
HpOCbeCCHOHaJ'IBHOFO obpazoBanus, YTBepKIEHHOro MpHKasoM MuHHCTEpCTBA
TPOCBELLCHUS Poccuiickoit @eneparmu ot 24 aprycra 2022r. Ne 762 (3apeructprpoBan
30.12.2022 Ne 79931); *

[Tpukaza Munnpocsemenuss Poccum ot 23.11.2022 N 1014 "O6 yTBepxKIcHUH
GbenepanbHOM  00pa3oBaTeNbHOM IporpaMMbl  cpelnHero obmmero obpasoBaHus"
(3apeructpupoBano B Muntocte Poccun 22.12.2022 N 71763).

Opranuzanus-pazpaborauk: ['ocynapcTBeHHOe  OHOMIKETHOE  NPO(ECCHOHANTBHOE
oOpasoBarenbHoe yupexnaenue «Kabapanuzo-bamkapckuil TOproBo-TEXHONOTHUECKHI
KOJUIEIK .

Pa3zpa6oTunk: AGaeBa E.JI. — npenogasatens ['GIIOY «KBTTK»
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IMosicHuTe/ILHASI 3aAlIUCKA

[Iporpamma  o6mieoOpazoBaTenbHON — y4ueOHOM — aucuumimaa  OIIIL.03
«Marematuka» npennazHadena ans uzydenus B [ BIIOY «KBTTK» na 6asze
OCHOBHOTr0 0011ero o0pa3oBaHMsl MPHU MOATOTOBKE CIHEHUATUCTOB CPEIHETO
3BEHA I10 CIECIUATBLHOCTH CpeaHero npodeccuoHanbHOro oopasosanus 43.02.16
Typu3sMm 1 rocTenpumuMcTBO.

Conepxkanue nporpammbl  OIIII.03«MaremaTuka»  HalpaBjJ€HO  Ha
JOCTH)KEHHE CIEAYIOIIMX LEei:

eoOecrieueHrne C(OPMUPOBAHHOCTH TMPEACTABICHUN O COIUATbHBIX,
KYJIbTYPHBIX U UCTOPUYECKHX (DAKTOpPAX CTAHOBIICHUS MATEMATUKHU;

eoOecrieueHre Cc(HOPMHUPOBAHHOCTU JIOTUYECKOTO, AITOPUTMHUUYECKOTO U
MaTeMaTHYECKOTO MBILLJICHHUS;

e0OecnieueHre c(HOPMUPOBAHHOCTH YMEHHUIM NMPUMEHSTh MOTYYECHHBIC 3HAHUS
IpU PEUICHUH PA3JIMYHbIX 33]1a4;

e0becnieueHre chOPMUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KaK 4acTh
0011e4YeIOBEYECKON KYyJIbTYphl, YHUBEPCATILHOM SI3bIKE HAYKH, IMO3BOJISIOIIEM

OIIMCBIBATb U U3YyYaThb PCAJIbHLIC ITPOLUCCChI U SABJICHUS.



OBIASIXAPAKTEPUCTUKAYUYEBHOW U CIIATIJIMHBI
OIIII.03 «MaTtemaTuka

Marematuka  siBsieTcs  (yHIAMEHTAILHOW  0011e00pa3oBaTeIbHON
TUCIHUIUTMHOW CO  CIIOKHMBIIMMCS ~ YCTOMUYHMBBIM —COJEp)KaHHEM U OOIIUMH
TpeOOBaHUSAMHU K MTOJITOTOBKE 00yJarOIITUXCSI.

OO6mmenenu3yJyeHusIMaTeMaTHKATPAAUIIHOHHOPEATH3Y FOTCABUETHIPEXHA
NPaBIICHUSX

1) olmiee mpeacTaBiaeHue 00 UACSX U METOJaX MAaTEeMATHKH;

2) HMHTEIUIEKTyaJbHOE Pa3BUTHE;

3) OBIaJeHUE HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMECHUSIMH;
4)  BOCIMTATEIbHOE BO3JICHCTBHE.

N3yuenne MaTemaTukyd Kak NpoduiibHONM 0011e00pa3oBaTebHON yueOHOM
JTUCIMIUTAHBI, YYUTHIBAIONICH CHEIU(UKY OCBAaMBAEMBIX CTYJCHTAMH JaHHOU
crnenransHocTu CITO, oOecnieunBaeTe:

¢ BLIOOPOM Pa3IUYHBIX MTOIX0/I0B K BBEICHUIO OCHOBHBIX TOHSITHIA;

e pOPMUPOBAHMEM  CHCTEMBI  YUeOHBIX  3aJaHuil,  00ECIEUNBAIONINX
s dexTrBHOE OCYIIECTBICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

eOOOTAIICHUEM CIIEKTpa CTWJICH Yy4YeOHOW MeATEeIhbHOCTH 3a CYeT
COTJIaCOBAHUS C BEAYIIUMU JEATSILHOCTHRIMUA XapaKTEPUCTUKAM M BHIOpAHHOM
CTEIIHATbHOCTH.

[IpodunbHas cocTaBistoNas OTpaKaeTcss B TPEOOBAHHUAX K MOJTOTOBKE
00y4aromuxcs B 4acTH:

e00IIEH CHUCTEMBI 3HAaHHWH: COJEpPKATEIBHBIE TPUMEPHI HMCIOTb30BAHUS
MaTEeMaTUYECKUX UJEH U METOJIOB B MTPO(PECCUOHAIIBHOMN A TEIBHOCTH;

e YMEHUI: pa3Nu4re B YpPOBHE TPEOOBAHHM K CIOKHOCTH IMPHUMEHSIEMBIX
aITOPUTMOB;

¢ TIPAKTUYECKOTO HWCIOJB30BAaHHUSA MPUOOPETCHHBIX 3HAHUNW W  yYMEHHH:
WH/IMBUIyaJbHOTO Y4eOHOTO ONBITa B MOCTPOCHUH MATEeMAaTHYECKUX MOJETEH,
BBITIOJTHCHUH UCCIIEIOBATEIHCKUX MPOEKTOB.

Conepxanre y4eOHOM JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C



OCHOBHBIMH COJIEp>KaTEIbHBIMU JIMHUAMU O0y4EHUsI MaTEMaTHKE:

easireOpaniueckasl JIMHMS, BKJIIOYAIONAs CUCTEMATH3AllMI0 CBEIECHUH O
YycliaX; M3yYeHHE HOBBIX U OOO0OIIEHHE paHee M3YyUYEHHBIX OIepaluii
(BOo3BellEHHE B CTENEeHb, W3BJICUYCHHE KOpHS, JOrapudMHUpOBaHUE, CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT€HC W OOpaTHble K HHUM); HM3yY€HHE HOBBIX BHJIOB
YHCIIOBBIX BBIPAXEHUH U (OPMYII; COBEpPIICHCTBOBAHUE MPAKTHYECKUX HABBIKOB U
BBIYUCIIUTENBHON KYJIBTYpHI, PACIIUPEHHE U COBEPIICHCTBOBAHHUE aNre0panieckoro
anmapara, chOpMHUPOBAHHOT'O B OCHOBHOM IIKOJIE, U €0 MPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKHUX U NPUKIAJIHBIX 33/a4;

e TEOPETUKO-(DYHKIIMOHANIbHAS JIMHUS, BKJIIOYAIONIAs CUCTEMATU3AlMI0 U
paciIMpeHue CBeJeHUIl 0 (YHKIMAX, COBEPIICHCTBOBaHHE TpaMuecKuX yMEHHUil;
3HAKOMCTBO C OCHOBHBIMHU HJESIMH U METOJAMH MAaTEMaTHYECKOTO aHajau3a B
o0beMe, TIO3BOJISAIOUIEM HCCIEA0BATh d3JEMEHTapHble (YHKIMA U  pelaTh
HpOCTEHIIIe TeOMeTpUIecKre, PU3ndecKre u Apyrue NpuKIaIHbIe 3a/1auH;

«JIMHUSI YPAaBHEHWI U HEPABEHCTB, OCHOBAHHASI HA TIOCTPOEHUU U MCCIIECA0BAHUN
MaTeMaTHYEeCKUX MOJENeH, Mepecekaromascs ¢ aareOpanyeckol M TEOPETHKO-
(GYHKIMOHAIBHOM JIMHUSMU M BKJIIOYAIOIIAs pa3BUTHE M COBEPIICHCTBOBAHME
TEXHUKH alredpanyeckux mpeoOpa3oBaHUM Ui PEIICHUS] YPaBHEHUHN, HEPABEHCTB U
cucteM; (HOpMHUpPOBaHUE CHOCOOHOCTHM CTPOMTh U HCCIIENOBaTh IPOCTEUINNE
MaTeMaTHUYECKUE MOJIEIH [IPU PEIIEHUN TPUKIIAIHBIX 33/1a4, 3a/1a4 U3 CMEKHBIX U
CHEUUaTbHBIX JUCIUIUINH;

eT€OMETPHYECKAs JIMHUS, BKIIOYAIOIIAS HAMVIAHBIE NPEACTABICHHUS O
IPOCTPAHCTBEHHBIX (UTypax M M3y4yeHHE UX CBOWCTB, (POpMHPOBAHME U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)KeHWs, pa3BUTHE  CIIOCOOOB  TE€OMETPUUECKUX
U3MEPEHUM, KOOPAMHATHOTO M  BEKTOPHOIO  METONOB  [JJIsl  PELICHUs
MaTeMaTUYECKHUX U NPHUKIAJIHbIX 331a4;

o CTOXACTHYECKas JMHUS, OCHOBaHHAs HA Pa3BUTUH KOMOMHATOPHBIX YMEHHIA,
NpeACTaBICHUI 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX

OKPY’KaIOIIEero MHpa.



N3yuenne  oOmeoOpa3zoBaTeibHOM — yueOHOM — aucuuminHbl  «MaTeMaThkay
3aBepIIaeTcs MOABEICHUEM MTOrOB B (hopMe 3K3aMeHa B paMKaxX MPOMEKYTOYHOH
arrecrauuu crygeHToB B mpouecce ocBoenus I[IIICC3 43.02.16 Typusm u

roCTCIIPUUMCTBO.

Mecto OIII.03«MatemaTnka» B y4eOHOM IJIAHE.

VYueOnas aucuurmummaa  OIIIl.03«Marematuka»  siBisiercs  y4eOHBIM
peAMETOM 00513aTeNbHOM peIMeTHOM o0nacTu «MaremaTika u nHGOpMaTUKa»
®I'OC cpennero o61mero o6pa3oBaHusI.

VueOHad TACLUILINHA OIIIT.03«MaremaTnka M3y4daeTcs B
obmeoopazoBarenbHoM 1ukie I'BITIOY «KBTTK» Ha 6a3e ocHOBHOro o0Iiero
oOpazoBanusi ¢ mosydenrem oomiero oopazosanus (IITICC3) 43.02.16 Typusm u

TFOCTCIIPUUMCTBO.



Pe3yabTarhl 0cBOeHMS, (POPMBI 1 METOAbI KOHTPOJISA
OIIIIL.03«MaTtemaTuka
OcBoenune  coaepkaHusi  y4yeOHOM  gucuumuinHbl  «MaremaTukay

00ecreynBaeT JOCTHKEHHUE CTYACHTaMU CIIETYIOLUX PE3yIbTaTOB:
JIMYHOCTHBIX:

JI1-chopMUPOBAHHOCTH MPEACTABICHUH O MaTeMaTHUKE KaK YHHUBEPCAIbHOM

A3bIKE HAyKHU, CPEICTBE MOJECIMPOBAHUS SIBJICHUW U MPOIECCOB, UACIX U

METO/aX MaTeMAaTUKH;
JI2-moHnMaHue 3HAYMMOCTH MaTeMAaTUKH JJIsl HAYYHO-TEXHUYIECKOTO Mporpecca,
c(hOpMHUPOBAHHOCTh OTHOLIEHUSI K MaTEMAaTUKe KaK K YacTH OOIIeUeTI0BEYECKOM
KyJbTYpbl Y€pe3 3HAaKOMCTBO C HCTOPHEH pa3BUTHS MATEMATHUKH, HBOJIOIUEH
MaTeMaTUUYECKUX HJICH;

JI3-pa3BuTHE JOTHYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKECHMSI,

QITOPUTMHYECKOM  KYJbTYpbl, KPUTHUYHOCTH MBIIUICHUS Ha ypPOBHE,

HEOOXOoIMMOM JuIsi Oyaymied mnpodecCHOHATbHON — JIeSITENbHOCTH, IS

POJOKEHUsI 00pa30BaHus U caMO00pa30BaHUS;
JI4-oBnageHne MaTeMaTUYECKUMU 3HAHUSIMU U YMEHUSMH, HEOOXOIUMBIMHU B
MOBCETHEBHON JKW3HM, JUII OCBOCHHS CMEXHBIX €CTECTBCHHO-HAYYHBIX
TUCITUIUIMH ¥ JTUCHUIUIMH  TPO()ECCHOHATBHOTO IMKJIA, JJIs  TOJYYCHHS
oOpa3oBaHusi B 00JacTAX, HE TpeOYOIUX YriayOJeHHOW MaTeMaTUYeCKOM
MOJATOTOBKU;

JI5-roTOBHOCTH ¥ CIMOCOOHOCTH K  O0pa3oBaHWIO, B TOM  YHUCIE

caM000pa30BaHUIO, Ha MMPOTSHKCHUH BCEH KM3HU; CO3HATEILHOE OTHOIICHUE K

HEIPEPHIBHOMY 00pa30BaHMIO KaK YCJIOBUIO YCTEIIHON MPOPECCUOHAIBHON U

OOIIIECTBEHHOM JESITEIILHOCTH;

JI6-TOTOBHOCTH ¥ CIMOCOOHOCTH K  CaMOCTOSITEIBHOM TBOPYECKOM W

OTBETCTBEHHOU JI€ITEILHOCTH;

JI7-roTOBHOCTB K KOJUICKTUBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMM B

o0pa3oBaTenbHOM, OOIIECTBEHHO TMOJE3HOM, Y4YEOHO-MCCIIeN0BATENBCKOM,

HpOCKTHOfI H JpyTrux BUAaX ACATCIbHOCTH,



JI8-oTHOmIEHNEe K mMPOhEeCCUOHATBHOM EATeTHHOCTH KaK BO3MOXKHOCTU
ydacTusi B  pEUIEHUM  JIMYHBIX, OOLIECTBEHHBIX, TOCYJapPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX TPOOIIEeM;

MeTanpeaMeTHbIX:
M1-ymeHne caMOCTOSITENBHO ONMPENENATh LEIH AEATEIbHOCTA U COCTaBIISITh
IJIaHbl JIE€ATEIBbHOCTH; CAMOCTOSATEIBHO OCYUIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JAESATEIBHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI IS
JOCTH)KEHHS TMOCTABJIEHHBIX LENEeH W pean3alid IUIAHOB JESTEIbHOCTH;
BBIOUpATh YCIEIIHBIE CTPATETUN B PA3IUYHBIX CUTYAIUSIX;
M2-yMeHHne MNpOoAyKTUBHO OOIIAThCS M B3aMMOJCIHCTBOBAaTH B IIpoliecce
COBMECTHOM JI€ATEIBbHOCTH, YYHMTHIBATH IO3HLIHMH JPYTUX YYACTHHKOB
NeATeIbHOCTH, Y(PPEKTUBHO pa3peniaTh KOHPIUKTHI;
M3-BnazieHne HaBbIKAMHU I103HABATEIbHOU, Y4eOHO-MCCIEIOBATENbCKOW U
MPOEKTHOM N1eATeNbHOCTH, HABBIKAMU pa3pelIeHus: mpooieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHMCKY METOJIOB PEUIEHUS MPAKTHYECKUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJOB MO3HAHUS;
M4-roToBHOCTh W CIIOCOOHOCTH K CaMOCTOATENbHON HH(OPMALMOHHO-
MO3HABATEJIbHOM JEATENbHOCTH, BKJIKOYAs YMEHHE OpPUEHTUPOBATHCS B
pa3MIUYHBIX ~ MCTOYHWMKAX HWHOOpPMAIUU, KPUTHYECKH OILICHUBATh W
MHTEPIPETUPOBATH UH(OPMAIIUIO, TOJTYYAEMYIO U3 Pa3IMYHbIX HCTOUYHUKOB;
MS5-BrnajieHre S3BIKOBBIMH CPEACTBAMHU: YMEHHME SICHO, JIOTUMHO M TOYHO
U3JIaraTh CBOIO TOUKY 3PEHHS, UCIIOJIb30BaTh aIE€KBAaTHBIE I3bIKOBBIE CPEJICTBA;
M6-BnaieHue HaBbIKAMHM TO3HABATENbHOM pedeKkcud Kak OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHMI1, TPAHUIl CBOETO 3HAHUS M HE3HAHM S, HOBBIX IIO3HABATENbHBIX 3a/1a4
Y CPENICTB JUISl UX TOCTHIKECHMUS;
M'7-ueneyCcTpeMIEHHOCT, B IIOMCKaX W MPUHATAM  PELICHUH,
COO0Opa3uUTENbHOCTh M MHTYULHUS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX
MpeICTaBICHUI; CIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TApMOHHIO MUPA;

NMpPpEAMETHDBIX !



[11-cpopmupoBaHHOCTH MPEICTABICHUNA O MAaT€MaTUKE KaK 4acTU MHUPOBOIl
KyJIbTYpbl U MECTE MAaTE€MaTUKH B COBPEMEHHOM IIMBUIIM3ALIMM, CIIOCO0AX
ONMCAHUs SIBJIEHUU PEaJbHOr0 MUpPAa HA MAaTEMATUYECKOM SI3BIKE;
[12-chopMHUpPOBAHHOCTh MPEACTABICHUM O MAaTeMaTHUYECKUX MOHATHUSIX Kak
BAKHEUIIMX MATEMAaTUUYECKUX MOJENAX, MO3BOJSIOIINX ONKUCHIBATh U U3y4aTh
pas3Hble NPOLECCH U SIBJICHUS; TOHUMAHUE BO3MOKHOCTH aKCHOMATHYECKOTO
IOCTPOECHUSI MATEMATUYECKUX TEOPUI;

[13-BnasgeHne MeTogamMu JA0Ka3aTeIbCTB U aITOPUTMOB PELIEHUS, YMEHUE UX
IIPUMEHSTh, IPOBOIMTH J10KA3aTENIbHBIE PACCYKICHHUS B XOI€ PELICHNUS 3a/a4;
[14-BnageHne cTaHAAPTHBIMM IIPUEMAMM PEIICHUS PAlUOHAIBHBIX U
WppalMOHAIBHBIX, [OKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YpaBHEHUI W  HEPABEHCTB, MX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpaMM, B TOM YHUCIE I NOUCKA IYTH PEUICHUS U
WJUTIOCTPALIMM PELLICHNs] YPAaBHEHNUN U HEPABEHCTB;

[15-chopMupoBaHHOCTh  TpEACTaBICHUM 00  OCHOBHBIX  TOHSTHSX
MaTeMaTU4YeCKOro AaHalau3a W HUX CBOMCTBAaX, BIJIAJICHHE YMEHHUEM
XapaKTepHU30BaTh MoBe/IeHUE QYyHKIINM, UCTI0JIb30BaHUE MOTYUYEHHBIX 3HAHUN
JUISl OMMCAHUS M aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

[16-BnageHre OCHOBHBIMM MOHSTHUSMH O IUIOCKMX W MPOCTPAHCTBEHHBIX
reOMETpUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH
YMEHHUS paclio3HaBaTh TeOMeTpuuYeckue (UTYphl Ha YEpTEKax, MOJIEIAX U B
peaTbHOM MUpE; IPUMEHEHUE U3YYCHHBIX CBOMCTB T€OMETPUIECKUX DUTYp U
dopMyn 11 peuieHUsT T€OMETPUYECKUX 3a/ady M 3a/ad C MPaKTHYECKUM
COZIEP/KAHUEM;

[17-chopMupoBaHHOCTH MIPEJACTABICHHUM O MPOIECCaX U SBICHUSX, UMEIOIINX
BEPOSITHOCTHBIM XApPAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEAITbHOM
MHPE, OCHOBHBIX MOHSTHUSX 3JIEMEHTAPHOW TEOPHUM BEPOSTHOCTEN; YMEHUU
HaxOJIUTh M OLEHUBATh BEPOSTHOCTU HACTYILJIEHUS COOBITHM B MPOCTEHIINX
MPAKTUYECKUX CUTYAIMAX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJINYNH;

H8-BJ’I3)1€HI/IC HaBbIKaMH HMCIIOJIB30BaHM I'OTOBBIX KOMIIBIOTCPHBLIX IMPOT'paMM



IIPU PELEHUH 3a/1a4.

Ha ocHoBanum npotokosia Ne7 or 21.02.2023 r. 3acenanusi [IMK ectectBeHHO-
MaTeMaTU4YECKUX JUCLUIUIMH OIIPEACIICHbI CICAYIOLINE JIMYHOCTHBIC PE3YyJIbTaThI
BOCIIMTAHMUS B paMKaX M3Yy4YEHUs AUCLUIUIMH B COOTBETCTBUU C MPOTrpaMMOM
BOCIIUTAHMUS:

-OCO3HAOMIHH ce0s TPaKIaHUHOM U 3alTUTHUKOM BEITUKOW CTPAHBI.

-IPOSIBJSIIOIIMI AKTUBHYIO TPAXJAHCKYI0 MO3UIUIO, JIEMOHCTPUPYIOLIUN
[IPUBEPKEHHOCTh  NPUHLMIAM  YECTHOCTH, MOPSIAOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKH AKTUBHBIA U YYaCTBYIOLIUN B CTYJIEHYECKOM U TEPPUTOPUAIBHOM
CaMOYTIPaBJICHUH, B TOM YHUCJIE Ha YCIOBUSX TOOPOBOJIBUECTBA, MPOAYKTHUBHO
B3aMMOJICUCTBYIONIMA M YYacCTBYIOIIMH B JEATEIBHOCTH OOIIECTBEHHBIX
OpraHu3alui.

-coOMOMaroNMid ~ HOPMBI MPABONIOPAIKA, (2142001112178 ujieajiam
IpakIaHCKOTO OO0IeCTBa, oOecneueHns 0€30MacHOCTH, TIpaB U CBOOO rpaxaaH
Poccun. JlosibHBIN K yCTaHOBKaM U MPOSIBICHUSM MPEACTaBUTENEH CYyOKYIIBTYP,
OTJIMYAIOIIMN WX OT TPYIN C JECTPYKTUBHBIM M JICBUAHTHBIM ITOBEICHUEM.
JIEMOHCTPUPYIOIIMI HENPUATHE W NPEAYIPEKIAIOLUMNA COLMAIBHO OIlaCHOE
MOBEJICHUE OKPYKAOIINX

- OCO3HAIOIIMN NPUOPUTETHYIO LIEHHOCTD JIMYHOCTU YEJIOBEKA; YBAXKAOIIUN
COOCTBEHHYIO U UYKYIO YHUKAJTLHOCTh B PA3JIMYHBIX CUTYAIIUIX, BO BCeX opmax
Y BUJAX JEATECIIbHOCTHU.

- MPOSABISAIOIIMA W JEMOHCTPUPYIOIIUKA YBAXKEHUE K IMPEICTABUTEISM
Pa3JIMYHBIX 3THOKYJIBTYPHBIX, COIMANIbHBIX, KOH()ECCUOHAIBHBIX U UHBIX TPYIIIL.
ConpuyacTHBIA K COXPAHEHUIO, MPEYMHOXKEHHUIO W TPAHCIALMU KyJIbTYPHBIX
TPaJUIUK U LIEHHOCTE MHOTOHAIIMOHAIBHOIO POCCUHCKOTO IOCYJapCTBa.

DopMbI 1 METOAbI KOHTPOJISI
Dopmbl MeToanbl
BxoaHoM KOHTPOJIb KonTponsHas paboTa
Jupektopckuii (cpe3oBbiii) kKoHTposib | KoHTposbpHas paboTa (TeCTUpOBaHUE)
W TOroBbIl KOHTPOJIb Dk3ameH (TMCbMEHHBIN)




Conep:xkanue OIII.03«MaTtemaTuka»

BBenenue

Maremartuka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMALIMOHHBIX TEXHOIOTHSIX
Y IPAKTUYECKOM AedaTenbHOCTU. [lenu u 3a1aun n3yuyeHns MaTeMaTUKH IIPH OCBOEHUH
npodeccuit CITO cneunanpHocteit CIIO.

AJITEBPA

Pazeumue nonsamus o uucne

Ilenple u panuoHanbHbIe ywcha. JleWicTBuTenbHbIe uncia. [lpubaudicerHovle
gviuucnenus. Komnaexcuuvle uucna.

Kopnu, cmenenu u nocapugpmoi

Kopuu u crenenu. KopHu HaTypaJIbHOM CTENEHU U3 YMCIA U UX CBOMCTBA.
Crenenn ¢ paluoHaIbHBIMU IOKa3zaTelsiMM, HX cBoiicTBa. CreneHu ¢
JNEUCTBUTENbHBIMU TIOKa3zatessiMu. (Ceoilicmea cmenenu ¢ OeucmeumenbHbim
noxkasamenem.

Jlorapugm. Jlorapudpm uucaa. OcHOBHOE JorapupmMuIecKoe TOXKIECTBO.
JlecsiTuunble U HaTypaibHbie Jorapudmel. [IpaBuna aeiicTBuii ¢ norapupmamu.
Ilepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpazoBanue aJjredpamveckux BbIpaxeHuii. IIpeoOpa3oBaHue
PalMOHAJIBHBIX, MppanoOHaIbHbIX CTEIICHHBIX, ITOKA3aTEIbHBIX 17§
Jorapu(MUUECKUX BbIPAKECHUI.

IIpakTnyeckue 3aHATUSA

ApudmMernueckre ACUCTBUS HAJl YMCIAMHU, HAXOXJEHUE MPUOIMKEHHbIX
3HAQYCHUHN BEJIMYMH M MOTPEITHOCTEN BBIYUCICHUHN (aOCOMOTHON M OTHOCUTEIILHOM),
CPAaBHEHHE YNCIIOBBIX BBIPAKECHUM.

BrlunciieHne u cpaBHEHHE KOPHEU. BhINONIHEHNE PacyeTOB C paIMKaJIaMH.

Pemenne uppanmoHanbHeIX ypaBHeHHMH. HaxokneHne 3HAYEHHMH CTENEHEW C
paloHanbHBIMU Moka3aTessiMu. CpaBHeHue cteneneil. [Ipeodpa3zoBanus BeIpaxeHHi,
coiep KalIuX CTeNneHU. Pelienne noka3aTeabHbIX YPAaBHEHUN.

Pemenune npukiagHbeIx 3a1a4.

Haxoxnenue 3Hauenuil norapudma no npou3BoIbHOMY 0OCHOBaHHIO. [lepexon oT



OJHOTO OCHOBaHUSA K JpyroMy. BpluncieHne W CpaBHEHHE JIOTapU(pMOB.
JlorapudmupoBaHue U NOTEHIIMPOBAHNE BHIPAKECHUM.

[IpubnuxeHHbIE BBIYKMCICHUS M PEIICHUS] MPUKIAAHBIX 3aj1ad. Perienue
norapu(pMUUECKUX ypaBHEHUH.

OCHOBbBI TPUTTOHOMETPUH

OcHOBHbBIE IOHATHS

Pannannas mepa yrna. BpamarensHoe nBrxeHue. CUHYC, KOCUHYC, TAHT€HC
Y KOTAHT€HC YMCIIA.

OcHOBHBIEC TPUTOHOMETPHYECKHE TOKIECTBA

@opmynel  npuBeneHus. DPopmyinbl  cinoxkeHus. DopMynbl  yIBOEHUS
Dopmynvl NOIOGUHHO20 Yead.

IIpeoOpa3oBanust NpoCTEHIINX TPUTOHOMETPHYECKUX BbIPaKeHHI

[IpeoOpazoBanre CyMMbl TPUTOHOMETPUYECKHX (YHKIMHA B MPOU3BEACHHE U
NPOU3BENICHUSI B CyMMY. Buwipasicenue mpuconomempuueckux @yHKyui uepes
MAaH2enc NOJN0BUHHO20 apeyMeHmd.

Tpuronomerpuyeckue ypaBHeHUs] 1 HEPABEHCTBA

[Ipocrenmme TPUTOHOMETPUUECKUE YpaBHEHHUHA. IIpocmetiwiue
Mmpu2oHoMempuiecKue HepaseHcmad.

OOpatHble TpUroHOMeTpHYecKHe (QYHKUMH. APKCUHYC, apKKOCHHYC,
apKTaHI'EHC.

llpakmuueckue 3anamus

PannannbIil METON U3MEPEHNs YIVIOB BPAIIEHUS U CBA3b C I'PAlyCHON MEPOU.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIBI CIOXKEHUS, yIABOCHHS,
npeoOpa3oBaHuEe CyMMBbl TPUTOHOMETPUYECKMX (YHKUM B  MpPOU3BEACHHE,
npeoOpa3oBaHUe MPOM3BEACHUS TPUTOHOMETPUUECKMX (QYHKIMA B  CyMMYy.
[Ipocreiime TPUrOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA.

OOGpatHble TPUrOHOMETPUYECKUE (DYHKIIUU: aPKCUHYC, APKKOCHHYC, QPKTAHT€HC.

®YHKIIUU, X CBOUCTBA U TPAGUKHU

@Oynkuuu. O0nacTh onpeiesaeHusl 1 MHOKECTBO 3HaYeHUH; rpaduk QyHKuuy,



noctpoeHue rpadukoB PyHKINMA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CBoiicTBa byHkuun. MOHOTOHHOCTB, YETHOCTbD, HEUYETHOCTD,
OTPAaHUYCHHOCTh, TEPUOJUIHOCTh. [IpOMEKYTKM BO3pacTaHusi U yObIBaHUS,
HauOonbllee M HAauMEHbIEe 3HAYCHUS, TOUYKM OKCTpemyMma. ['paduueckas
uHTepnperanus. [[pumeps! HyHKIMOHAIBHBIX 3aBUCUMOCTEH B peajibHBIX MPOLIECCAX U
aBiaeHUsX.  Apudmernueckue — omepanuud  Hax  QyHKmmamu.  CroskHas
dbyukiusa(kommno3unus). Ilouamue o nenpepvlenocmu yHKYUU.

O6patnbie pynkuun. Obracme onpedenierus u 001ACMb 3HAYEHUL 0OPAMHOLL
Gyuxyuu. I pagux oopammuoii hynkyuu.

CreneHnble, MoKka3aTejabHble, JorapupmMuyeckne 1 TPUTOHOMETPHUYECKHE
(pyHkumu.

OOpaTHble TpUrOHOMeTpHYecKHe GYHKIINU

Omnpenenenus QyHKIMI, MX CBONCTBA U TpaduKy.

[IpeobpazoBanus rpadukos. [lapamnensHblii mepeHoC, CUMMETPHUSI OTHOCUTEIEHO
oceil KOOpJIMHAT M CUMMETPUS OTHOCHUTEIBHO Hauyaja KOOpPAUHAT, CUMMETpHs
OTHOCHUTEILHO MPSMOM y=X, PACTSIKEHUE U CKATHE BJIOJIb OCEH KOOPIAUHAT.

Ilpakxmuueckue 3anamus

[Ipumepsl 3aBUCUMOCTEN MEXIY NEPEMEHHBIMU B PEAIbHBIX MPOIIECCaX U3
cMexHbIX aucnuiuinH. Omnpenenenue ¢ynkiumit. [loctpoenne u dreHune rpaduKoB
byukuui. UccnenoBanne ¢yHkuuu. CBOWCTBA JIUHEHHOW, KBaJIpaTUUHOM,
KyCOUHO-TMHEHHOW ©  JapoOHO-muHeWHoW  (yHkumit. HemnpepbiBHBIE U
nepuoanueckue (Gynkuuu. CBONCTBa M rpauKu CHHYcCa, KOCHHYCa, TAHT€HCA U
kotanreHca. O0parubie GyHKIMKM U UX Tpaduku. OOpaTHbBIE TPUTOHOMETPUUECKHE
¢byukun. IlpeoOpazoBanusi rpaduka ¢yHkiuu. ['apMoHuveckue KoIeOaHMs.
[Ipuknagneie 3aaa4u.

[lokazaTenpHble, JOrapu(@MUUECKHE, TPUTOHOMETPUUYECKAE ypPaBHEHUS WU
HepageHcmaa.

HAYAJIIA MATEMATHYECKOI'O AHAJIU3A

IMocinenoBareabHocTu. CrocoObl  3aJaHWsT W CBOMCTBA  YMCIOBBIX

MOCJIeI0BAaTEIILHOCTEH. Ilonsmue 0 npeoeje Nnocne008amenibHOCMU.



Cywecmeosanue npedeira MOHOMOHHOU OCPAHUYEHHOU NOCIe008AMENbHOCHIU.
CyMmupoBaHue mocieoBaTesibHOCTel. beckoHeuHo yObIBaroiias reoMeTpuyecKkas
IIPOTPECCHS U €€ CyMMa.

IIpousBoanasi. Ilonstue o mpou3BoaHOW (YHKIIMH, €€ TEOMETPUUECKUH U
busudeckuil cMbICI. YpaBHEHHE KacaTelbHOU K rpaduky dyHkuuu. [IpousBojaHbie
CYMMBI, DPa3sHOCTH, HPOWU3BEIECHMUS, 4YacTHbIC. [IpOM3BOIHBIE  OCHOBHBIX
areMeHTapHbIX (yHKIUH. [I[puMeHeHrne MPONu3BOAHON K UCCIICIOBAHUIO (PYHKIIHIMA
U TMOCTpOeHHIO TpadukoB. [Ipouzeoonsvie obpamuol @GYHKYuu u KOMHOZUYUU
@yHKYuU.

[Ipumepbl HUCHOJIB30BaHUS MPOWU3BOAHOM [UJIi HAXOXKJICHHUS HAWIY4LIEro
peleHns B NPUKIAAHBIX 3aadax. BTopas mpomsBoAHas, €€ I€OMETPUYECKUN W
¢dusnueckuit cmpbici. HaxoxkaeHue ckopocTu AJis Ipolecca, 3a1aHHoro hopMyion
U TpaduKoOM.

IlepBooOpa3nasi m mHTerpaJ. [lpuMeHenue onpeneneHHoro HHTerpaita s
HAXOXJCHUA IUIOIIAAN KpuBOJUHEHHON Tpaneuuu. @Popmyna HeroToHa—
JleitOnuna. [Ipumeps! npuMeHeHus: HHTErpaia B GU3UKEe U TEOMETPHH.

llpakmuueckue 3amnamus

YucnoBas MocienoBaTeIbHOCTh, CIIOCOObI €€ 3aaHusl, BBIYUCICHUS YJICHOB
nocnenoBarenbHocTu. [Ipeaen mocnenoBatenbHOCTH. beckoHeyHo yObIBaromas
r€OMETPUYECKAS IPOTPECCHUS.

IIponsBoaHasa: MEXaHUYECKUNA U T€OMETPUYECKUN CMBICI IPOU3BOJHOM.

VYpaBHenue KkacareiabHoW B oOmem Buzae. IlpaBuma u  popmysl
muddepeHnupoBanysi, TaOMWIla MPOU3BOJHBIX  AJIEMEHTApHBIX  (YHKIIUH.
UccnenoBanue PyHKITUU ¢ TOMOIIBIO MPOU3BOIHON. HaxoxkneHue HanbobIiero,
HAaMMEHBILIET0 3HAYEHUS M SKCTPEMAJIbHBIX 3HAYCHUI (PyHKIUH.

Wuterpan u nepBooOpasznasi. Teopema Heiorona—Jleli6numna. [Ipumenenue
WHTErpajia K BBIYUCICHUIO (PU3UUECKUX BEIMYUH U TUIOIIAICH.

YPABHEHMUS U HEPABEHCTBA

YpaBHeHMss M CcHCTeMbl ypaBHeHUH. PanmonanbHble, UppalMOHAJIBHBIE,

IMOKa3aTCJIbHBIC U TPUTOHOMETPUYCCKHUEC YPABHCHUA U CUCTCMBI.



PaBHOCMIIBHOCTD YpaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBbl MX peIIeHUsl (pa3oKeHHEe Ha MHOXKUTEIH, BBEJACHHE
HOBBIX HEM3BECTHBIX, IM0ICTAHOBKA, TpaUUECKUl METON).

HepaBencrBa. PanuoHanbHble, HWppalMOHAJIbHBIE, IIOKA3aTEIbHbIE U
mpuz2onomempuyeckue HepaBeHCTBa. OCHOBHBIE IPUEMBI UX PELLICHHUS.

HUcnonb3oBanue CBOMCTB W IpauKoB (PYHKUUA IPH PpelieHHH
ypaBHeHH U HepaBeHCTB. MeTo 1 mHTEepBaIoB. M300paxeHre Ha KOOpAMHATHOM
IJIOCKOCTH MHOYKECTBA PEIICHWM YpPAaBHEHWW M HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CUCTEM.

Ilpurknaonwvie 3a0auu

[IprumMeneHne MaTeMaTHYECKUX METOI0B JIJIsl PELIEHUS COAEPKATEbHBIX 33a1a4 U3
Pa3MYHBIX 00J1aCTEN HAYKU U IPAKTUKH.

WNHuTtepniperanus pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

llpakmuueckue 3anamus

Kopuu ypasnenuii. PaBHocunbHOCTh ypaBHeHUH. [IpeoOpa3oBanue ypaBHEHUI.
OcCHOBHbBIE PUEMBI PELLICHNS YpaBHEHUI. Penienue cucteM ypaBHEHH.

Hcnonb3oBanre CBOMCTB U rpaukoB PYHKIMMA JJIs1 pEIICHUS] YpaBHEHUMN U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA n TEOPUA
BEPOSITHOCTEMN

JeMeHTbl KOMOMHATOPHKH

OCHOBHBIE NOHATHA KOMOWHATOPUKH. 3aJa4d Ha MOJCYET YMClia Pa3MEIECHUH,
MepecTaHOBOK, coyeTaHuil. Pemienne 3amau Ha mepebop BapuaHToB. dDopmyiia
ounoma Hprotona. ColicTBa OMHOMHMHAIBHBIX KO3(¢uimenToB. TpeyronbHuk

[Tackass.

JJIeMeHTbI TEOPUH BEPOSITHOCTEH
CoObITHE, BEPOSTHOCTh COOBITHS, CIOXKEHUE U YMHOKEHHE BEPOSTHOCTEH.
Ilonamue o nezasucumocmu codvimuti. [Juckpemmuas ciy4aunas 6eauvuna, 3aKOH

ee pacnpedenenus. Yucnogvie xapakmepucmuku OUCKPEMHOU  CIYYAUHOU



genuyunvl. [lonsamue o 3akone 601bUIUX YUCe.

DJIEMEHTBI MATEMATUYECKON CTaTUCTHKH

[IpencraBnenue naHHbIX (TaOMUIBI, TUArpaMMbl, TpadUKH), ceHepanvHas
COBOKYNHOCMb, 6blOOPKA, cpeonee apupmemuueckoe, meouana. I[lonamue o
3a0avax mamemamuieckou CmamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumeHenuem 6epoimuoCmubiX Memoooe.

Ilpakxmuueckue 3anamus

Hcropust pa3BUTUS KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEM M CTATHUCTHKH U HX
poiib B pa3NMUHbIX cdepax UYeNOBEUECKOM JKU3HeAeATedbHOCTH. [IpaBumia
KoMOuHaTtopuku. PemeHne KoMOMHATOpHBIX 3amad. Pa3melieHus, coueTaHus U
nepectaHoBkU. buaom Herorona u tpeyronpnuk Ilackans. [lpukimanseie 3amaqn.

Kitaccnueckoe onpenenieHne BEpOATHOCTH, CBOMCTBA BEPOSTHOCTEN, TeOpemMa
O CyMM€ BepOsATHOCTEW. DBpruncnenume BeposTHocTeW. [Ipukiaaneie 3amaym.
[IpencraBnenne yncinoBbIX NaHHBIX . [IpukiiagHele 3anaun.

I'EOMETPUA

IIpsiMble ¥ JIOCKOCTH B IIPOCTPAHCTBE

B3anMHOe pacnosiokeHue IByX NpsMBIX B IIpocTpaHcTse. [lapamiensHOCTh
npssMOW U TWIOCKOCTH. [lapaiiensHOCTh 1IOCKOCTEN. [leprneHauKyIapHOCTD
IPSAMOU U IUIOCKOCTH. [lepneHaukynsap M HakIOHHAsA. YTOJ MEXIy IPSAMOU U
IUIOCKOCTBIO. JIByrpaHHbIi yTOJI. VYron MEXIY IJIOCKOCTSIMU.
IleprieHINKyISAPHOCTD ABYX INIOCKOCTEM.

['eomerpuueckue mpeoOpa3oBaHusl MPOCTPAHCTBA: MApPAJUICIBHBIA TMEPEeHOC,
CUMMETPHS OTHOCHUTEJIBHO TIOCKOCTH.

[TapamensHoe nOpoOeKTHpOBaHUE. [l10wjadb OpmMo2OHANLHOU NPOEKYUU.
N300paxkeHne NpocTpaHCTBEHHBIX QUTY.

MHoOrorpaHHUKH

Bepmmnsl, pedpa, rpann MHOTOTpaHHUKA. Pazeepmra. Muozoepannvie yeiubi.
Buvinyknvie mnozoepannuxu. Teopema Jinepa.

Ilpusma. Ilpsmas wu  wakionnasa npusma. [lpaBunpHas  npusMma.

[Tapannenenunen. Kyo.



[Tupamupma. IlpaBunbHas nupamuza. YcedeHHas nMpamuga. Terpasap.
CumMmetpuu B KyOe, B apajuiesienuIese, B Ipu3Me U NUpaMue.

Ceuenus kyOa, IpU3MbI U MTUPAMUIBI.

[IpencraBienre O NpaBWIBHBIX MHOrOTpaHHUKax (TeTpasape, Kyoe,
OKTad[Ipe, JOJAEKadAPEUUKOCAdIPE).

TeJsia 1 MOBEpPXHOCTH BpalleHUsA

[unuaap wu  KoHyc. YceueHHbI KoHyc. OcHOBaHME, BBICOTAa, OOKOBasd
NOBEPXHOCTh, OOpa3ytomias, pa3BepTka. (OceBble CEYEHHUS U  CEUYEHUS,
napajuieIbHble OCHOBAHUIO.

[Iap u cepa, ux ceuenus. KacarenbHas I0CKOCTh K cdepe.

N3mepenus B reomeTpuu

O6beM u ero uzmepenue. Muarterpanpaas hopmyna oobema.

®opmynbsl o6beMa KybOa, TPSIMOYTOJBHOTO Napajulefienunena, MpUu3MBbl,
mwMHapa. Popmynsl oObeMa nHpaMuibl U KoHyca. DOpMyInbl  IUIOMIAIH
NOBEPXHOCTEHN IIMINHAPA U KOHyca. Dopmysisl o0bema 1mapa v miomanu cepsl.

[Tono6ue Ten. OTHOMIEHUS IIOIIACH MOBEPXHOCTENH U 00BEMOB MO TOOHBIX
TeJ.

KoopauHaTtel 1 BeKTOPBI

[TpsamoyronbHas (AekapToBa) cUCTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyra
paccTOSHUS MEXY ABYMs TOUKaMH. Y paBHEHUsI c(PEpBl, nI0CKOCMU U NPAMOLL.

Bekropel. Monynbs BekTopa. PaBeHCTBO BeKkTOpoB. CllOKEHHE BEKTOPOB.
YMHOXKEHHME BEKTOpa Ha 4ucio. Pa3nokeHue BEKTOpa MO HaIpaBICHUSAM. YTOJ
MeXxay AByMs BekTopamu. IIpoekuus Bekropa Ha ock. KoopauHarel BekTopa.
CkansipHoe nIpon3BEIECHUE BEKTOPOB.

Hcnonp3oBaHue KOOPAMHAT M BEKTOPOB IPU PEIICHUHM MAaTEMAaTUYECKUX U
NPUKJIAIHbIX 3a7a4.

llpakmuueckue 3anamus

IIpu3HaKu B3aMMHOIO PACIOJIOKEHHUS NPSIMBIX. YTOJ MEXIY HPSAMBIMU.
B3anmHo€e pacronokeHue npsMbIX U IIOCKOCTeN. [leprieHanKynsp u HakJIOHHAs

K IUIOCKOCTH. YTOH MCKIY HpHMOﬁ N IIIIOCKOCTEBIO. TeOpeMBI O B3aMMHOM



PACHOJI0KEHUH PAMOM U TNIOCKOCTH. Teopema 0 TpeX NepHeHANKYISIpax.
[Ipr3Haku ¥ CBOMCTBA MapaJJIEAbHBIX U MEPIEHANKYISAPHBIX INIOCKOCTEM.
PaccrosiHre OT TOUKHM 10 IJIIOCKOCTH, OT NPSIMOM [0 TUIOCKOCTH, PACCTOSIHUE

MEXKY IUIOCKOCTSMH, MY CKPEIIUBAKOILIUMUCS TPSIMBIMU, MEXKY IPOU3BOJIbHBIMA

¢burypamu B NpOCTpPaHCTBE.

[TapannensHOoe NPOEKTUPOBAHME M €ro CBOMcTBA. Teopema o niowaou
OPMO20HANTLHOU —~ NpPOeKyuu  MHO20Y20ibHuKa. B3anMHOE  pacmoliokeHue
MPOCTPAHCTBEHHBIX (QUTYP.

Pasznuunbie Bubl MHOTOrpaHHUKOB. MX m300paxenus. CeueHus, pa3BepTKU
MHOTOTpaHHUKOB. [lnomaas moBepxHOCTH. Buiabl cuMMeTpuili B TPOCTPAHCTBE.
CumMeTpust Ten BpallleHWs M MHOTOIPaHHUKOB. BpruMciieHHWe IUomaned Hu
00BEMOB.

Bekropel. /[lerictBus ¢ Bekropamu. JlexaproBa cucremMa KOOpPAMHAT B
NPOCTPAHCTBE.

VpaBHEHUE OKPYXKHOCTH, CPepbl, IIOCKOCTU. PaccTosHue Mexay TOYKaMHu.
JleficTBUsL ¢ BEKTOpamH, 3aJaHHbIMH KoopAauHaTamu. CKaJgpHOE NpPOU3BEJECHUE
BEKTOPOB. BekTopHOE ypaBHEHHE MPSIMOM U IIIOCKOCTH. M crionb30BaHne BEKTOPOB MTpU
JI0Ka3aTENbCTBE TEOPEM CTEPEOMETPHH.

JUisi BHEayAUTOPHBIX 3aHATUM CTyAEHTaM HapsAy C pELIEHUEM 3ajad U
BBIITOJTHEHUS MPAKTUUECKUX 3aJaHUK MOKHO MPENJTIOKHUTH TEMBI UCCIIEA0BATEIBCKUX
1 pedepaTuBHBIX pabOT, B KOTOPBIX BMECTO CEpH OTAENBHBIX MEJIKUX 337ad U
yIpaXHEHUH TpeJIaraloTcs CIOKETHBIC 3a/1aHus, TpeOyIoIue AIUTEIbHONU padoThl B
paMKax OJHOW MAaTeMaTHYeCKOW CHUTyalluh. OJTH TEMbl MOTYT OBITh Kak
WHMBHYaJIbHBIMU 33JaHUSIMU, TaK U TPYIIIOBBIMU JIJIs COBMECTHOI'O BBIIIOJIHEHHS
UCCIIEOBAHUS.

Ilpumepnvie memwvl peghepamos (00K1a008), UCC1E006AMEIbCKUX
npoeKmos

« HenpepbiBHBIE APOOH.

o[ IpMeHEeHNE CIOKHBIX TPOLEHTOB B 3KOHOMUYECKUX PACUETaX.

e [lapasnenbHoE MPOEKTUPOBAHUE.



o CpenHue 3HaYeHusl U UX IPUMEHEHUE B CTATUCTHUKE.

« BexkTopHOE 3a/1aHKE NPAMBIX M IUIOCKOCTEN B IIPOCTPAHCTBE.
« CrioxeHrne rapMOHUYECKUX KOJIEOaHHUIA.

o ['paduueckoe pelieHre ypaBHEHUH 1 HEPABEHCTB.

o IpaBuibHBIE U TONTYIIPABUIIbHBIE MHOTOTPAHHUKH.

« KoHMUYECKME CEUEHNs U UX IPUMEHEHNE B TEXHUKE.

o [lonaTue nudpepennnana u ero NPUIOKEHUS.

« CxeMbl NOBTOPHBIX UCHIBITAHUN bepHyuin.

«ccnenoBanne ypaBHEHUI U HEPABEHCTB C IIAPAMETPOM.



Temaruueckoe mnanuposanue OIIIL.03«MaremaTuka»

[Ipu peammzaruu copepkanus 00IIe00pa30BaTEILHON YyUeOHOW JMCIUTLIMHBI
«Marematuka» B npeaenax ocsoenus [IIICC3 cnenuanbaoctu 43.02.16 Typuszm
U TOCTETPUUMCTBO Ha 0a3e OCHOBHOTO 00I1Iero oOpa3oBaHMs C TMOITYyYECHUEM
cpeaHero obmiero oopazoBaHusl MakCUMaibHas yueOHasi Harpy3ka o0yJaromumxcs
coctaBisier 204 yaca. M3 Hux ayauropHas(oOsi3aTenbHasi) ydeOHass Harpyska

oOy4aromuxcs, BKJIIoUas MpakTHUecKue 3auatus — 312 yacos.

TEMATUYECKUUIIJIAH
Bua yueOHoit padoThI KommuecTno
4acoB

AynutopHble 3ausaTusi. Coaep:xanue 00yueHust

Beenenue 4
Pa3BHUTHE MOHSATHS O YUCIIE 12
KopHu, cTenenu u orapumel 40
IIpsiMble M IJIOCKOCTH B IIPOCTPAHCTBE 30
KombOunaroprika 12
KoopiuHaThl 1 BEKTOPHI 22
OCHOBBI TPHTOHOMETPHH 32
DOyHKIUH ¥ TpadUKN 24
MHOTrOrpaHHHMKH M KPYTJIbIE TN 30
Hauajia MaTeMaTHYeCKOro aHajm3a 30
MHTerpaj nero npuMeHEHHE 34
DIEMEHTHI TEOPHHU BEPOSITHOCTEN U MATEMATHIECKON CTATHCTHKH 12
VpaBHEHHUS M HEPABCHCTBA 30
Hroro 312

IIpoMeskyTOUYHAs aTTecTalUs B (popMe IK3aMeHa




XapaKTepuCTHKA OCHOBHBIX BH/I0B Y4eOHOM AeSITeIbHOCTH CTYACHTOB IO

OIIIIL.03«MaTtemaTuKa»
Conepixanue XapakTepuCTHKAOCHOBHBIXBH/IOB/IESITEILHOCTUCTYIEHTOB(HAYPO
o0yueHust BHEY4YeOHbIX/1eHCTBUI)

BBenenne O3HakoMJIEHME C POJbI0 MAaTeMaTHKH B HayKe, TEXHHKE, OSKOHOMHKE,
UH()OPMAITMOHHBIX TEXHOJIOTUAX M TIPAKTUIECKOH JIeATeIBHOCTH.
O3HakoMJIeHHE C IEIIMH W 33J]a4aMH HM3yYCHUS MAaTeMaTHKH NP OCBOCHHHU
npodeccuii CI10 u cnenmansHoctert CI10

AJITEBPA
Pa3Burue BeimosHeHne apudMeTnyeckux JIEHCTBHH HaJ YHCIAMH, COYETas YCTHBIC H

IMOHATHHA O YHUCJIC

NMCbMEHHBIE TIPHEMBI.

Haxosxnenue npuOImKeHHBIX 3HAY€HUH BEIMYMH U TIOTPEITHOCTEH BBIYMCICHUI
(aOCONMIOTHOM U OTHOCHUTENBHOI); CPAaBHEHUE YUCIIOBBIX BBIPAXKECHUH.
Haxoxaenue ommoOoK B mpeoOpa30BaHUAX M BBIYUCICHUSIX (OTHOCUTCS KO BCEM
MYHKTaM IIPOTPaMMBbl)

KopHn, crenenn,
Jorapugpmsl

O3HaKkOMJIEHUE C TIOHSITUE KOPHS n-U CTENEHH, CBOMCTBAMHU palUKalIOB U
NIPaBUJIaMH CPABHEHHS KOPHEH.

DopMyIMpPOBAHUE OIPEIEICHUSI KOPHS W CBOMCTB KOpHEH. Burumcienue u
CpaBHEHHE KOPHEH, BBITOIHEHUE MPUKHUIKK 3HaueHus: KopHs. [IpeoOpasoBanue
YUCIIOBHIX U OYKBEHHBIX BBIPAXKCHUI, COIEPIKAIINX PATHKAIBI.

Beinosnnenue pacuetoB mo ¢opmynaM, coaepiKaluM paauKaibl, OCYIIECTBIS
HEOOXO0IMMBbIE TIOJICTAHOBKHU M MPeoOpa30BaHusI.

OmpeneneHne paBHOCWIBHOCTH  BBIPDOXKEHMH €  pagukanamu. Perienue
UpPPaLMOHAIBHBIX YPaBHEHUI.

O3HaKOMIIEHHE C IOHATUEM CTENICHHU C IeWCTBUTEIbHBIM TIOKA3aTENIEM.
Haxoxnenne  3HaueHMH  CTENEHH, HCHOJB3Yys TPH  HEOOXOJUMOCTH
MHCTPYMEHTAIIbHBIE CPEJICTBA.

3anuchiBaHUE KOPHS /-1 CTETIEHH B BUJIE CTETICHU C JPOOHBIM MOKa3aTeNneM U
HAa000pOT.

®opMyIHpPOBAHUE CBOMCTB cTeneHel BuruncieHue creneHei ¢ parroHalIbHbIM
[I0KA3aTeJIeM, BBIITOJHEHUE TPUKHU/IKY 3HAYEHUS CTETIEHHU, CPAaBHEHUE CTETICHEH.
[IpeobpazoBanue YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COMACPKANIUX CTETICHU
,JIPUMEHSAS CBOMCTBA. PelieHne moka3zaTenbHblX YpaBHEHU M.

O3HakoMIIeHHE ¢ TPUMEHEHUEM KOPHEN U CTENEHEH MpU BIYUCICHUN CPETHUX,
JEJIEHUN OTPe3Ka B «30JIOTOM ceueHun». PellleHne NpUKIagHbIX 3a1ad Ha
CJIOKHBIE MTPOLICHTHI.

IIpeoGpasoBanue
anredpan4ecKux
BbIPAKEHUH

Brimonnenne npeoOpazoBaHuil BRIpOKEHUH, IPUMEHEHHE (OPMYJI, CBI3aHHBIX CO
CBOWCTBAaMH CTETICHEH U JIorapu(MOB.

Ompenenenre 00IacTH IOMYCTUMBIX 3HAUEHHUH JIOTAPH(YMIUUECKOTO BBIPAKEHMUS.
Pemenue norapudMuueckux ypaBHEHHI.

OCHOBBITPUT'OHOMETPUU

OcHOBHBIE IOHATHSA

W3ydenne paauaHHOTO METOJa M3MEPEHHUS YIJIOB BpAIIEHHS U HX CBS3U C
rpagycHoii Mepoil. M3o0pakeHwe yrjaoB BpallleHHS Ha OKPYKHOCTH,
COOTHECEHHUE BEJIMUHMHBI YIJIa C €r0 PACHOIIOKEHUEM.




Conep:xxkanue

XapakTepucTHKa OCHOBHBIX BH/0OB [1€ITEJIbHOCTH CTYJEHTOB (Ha

00y4eHust YPOBHE Y4eOHBIX 1elCTBUII)
®opMyIMpOBaHUE ONMPEACTCHUNA TPUTOHOMETPUUECKUX (YHKIMHA IS YIJIOB
MOBOPOTA U OCTPBIX YIJIOB MPSAMOYTOJLHOTO TPEYTOJbHHUKA U 00BSICHEHUE U
B3aMOCBSI3U
OcHoBHBbIC [TpuMeHEeHNEOCHOBHBIXTPUTOHOMETPUYECKUXTOKAECCTBIISIBBIUNCIICHUA3HAYEHUIMT
TPUTOHOMETPHYECK PUTOHOMETPUUYECKUX(PYHKIIMHTIOOAHOMN3ZHUX

HE TOXKIACCTBA

IIpeoOpa3oBanus N3ydeHne oCHOBHBIX (pOPMYJT TPUTOHOMETPHHU: (OPMYIIBI CIOXKEHUS, yIBOCHHUS,
NPOCTEHIIHNX npeoOpa3oBaHusl CYMMBI TPUTOHOMETPHUYECKUX (YHKIMA B TPOU3BEICHUE U
TPUTOHOMETPUYCCKHUX | TIpOM3BENCHHA B CyMMYy H IPUMCHCHHE TIpH BBIYHCICHUM  3HAYCHHS
BbIPaKeHU il TPUTOHOMETPHUYECKOTO BEIPAKEHMS U YIIPOILIEHUS €ro.
O3HakoMJIEHHE CO CBOWCTBaMM CUMMETPUHU TOYEK HAa €AMHUYHONW OKPY)KHOCTU U
HNpUMEHEHUE UX JUIsl BIBOJIA (DOPMYJ IPHUBEICHUS
IIpocreiimmue Pemenne mno QopMmyramMu  TPUTOHOMETPHYECKOMY  KPYry — MpPOCTEHIIMX
TPHIOHOMETPHYECK TPUTOHOMETPUUYECKUX YPABHEHUM.
He ypaBHeHHS W [Tpumenenne o0IMUX METOOB pEIIeHHUs YpaBHEHHH (ITPUBEIACHUE K JIMHEHHOMY,
Hepaeencmea. KBaJ[paTHOMY, METOJ Pa3JIOKEHHsS Ha MHOXKUTEIH, 3aMEHBI MEPEMEHHOW) TpH
PELICHUU TPUTOHOMETPUUYECKUX YPABHEHUN. Y MEHUE OTMEYaTh HA KPYTe PELIECHUS
POCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcHHYC, O3HakoMJIEHHE ¢ TIOHATHEM 00PaTHBIX TPUTOHOMETPUUECKHUX (YHKIIUH.
APKKOCHHYC, W3yuenue omnpeneneHuii apKCHHyca, apKKOCHHYCA, apKTaHIeHCa 4uUCIa,

APKTAHI€HC YucJj1a

(bopmynHpoBaHue UX, U300paKeHHE Ha €ANHUYHOM OKPYKHOCTH, TPUMEHEHHE TIPU
pelIeHUN YPaBHEHU I

®YHKIWU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
Ilousitue o
HeNpepbIBHOCTH
(pyHxuumn.

O3HakomileHHE € 3aBUCUMOCTEN
MEXIyTepeMEHHBIMHU.

O3HakomiieHHE C MOHATUEM Tpaduka, ONpejesieHue MPUHAICKHOCTH TOYKH
rpaduky pyaknuu. Onpenenerue mo Gopmyie MpoCcTeHIel 3aBUCUMOCTH, BU/IA €€
rpaduka. Beipaxenue mo ¢popmyie 0JHOM IepeMEeHHON Yepe3 ApyTue.
OznakomieHue ¢ omnpezaeneHueM (yHkuuu, popmynupoBanue ero. Haxoxnenue

o0JiacTH onpeieTICHUs 1 00JIACTH 3HAUYCHUN (YHKIMH

MOHATUEM  MEpPEeMEHHOW, IMpHUMepaMu

CpoiicTBa QyHKIHH.
I'padpuueckasn
HTepIpeTanus.
IIpumepsbl
(GyHKIMOHAIBHBIX
3aBHCHMOCTel B
peajbHbIX
Npoueccaxu
SIBJICHUSIX.

O3HakomyeHHe C TpuMepaMu (YHKIHMOHAIBHBIX 3aBUCHMOCTEH B peEalbHBIX
IpoLeccax U3 CMEKHBIX IUCIUIUINH.

O3HakoMIIEHHE C JIOKa3aTeJbHBIMU PAacCYXKICHUSMHU HEKOTOPBIX CBOMCTB
JUHEHHON W KBaJpaTHMYHOM (YHKIIMH, TPOBEACHUE HCCICIOBAaHMS JIMHEWHOMH,
KyCOYHO-JTMHEHHOM, IpOOHO-TMHEHHOM 1 KBaIpaTUUHOM (YHKIM, HOCTPOEHUE UX
rpa¢ukos. [Toctpoenue u utenue rpaduxoB pynkuumii. McciaenoBanue GyHKINH.
CocraBnenne BHAOB (YHKUMH IO JaHHOMY YCIOBHMIO, pEIICHHE 33/ad Ha

KCTPEMYM.
BrinosnHeHne npeobpa3oBaHuii rpadrka GyHKIIMH

OodpartHbie pyHKIUN

Wsyuenne nowamusi obpamuou @yHKyuu, OTpPENCNICHUEe BHIA W HOCHPOEHUE
epaghuxa obpammuotl GyHKYUU, HAX0NHCOeHUe ee 00IACmU onpedesieHus u ooiacmu
3Hauenutl. TlpuMeHeHHe CBOWCTB (YHKIMA TPU HCCICIOBAHWM ypPaBHEHUH U

pelIeHNH 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C MIOHATUEM CIIOKHON (PYHKIMU




CreneHHble,
NoKa3areJjbHbIe,
Jorapupmuyeckue
"
TPUTOHOMETPHYECK
ue pynkuun.
Oo0patHbie
TPUTOHOMETPHYECK
e QyHKUHMHU

Boruucnenne 3HaueHnd (QyHKIMA TO 3HaueHHWto aprymenrta. OmnpexaeneHue
TMOJIOXKEHUS TOUKU Ha IpadHKe 10 ee KOOpJUHATaM U Ha000pOT.

Hcnonp3oBaHue CBOMCTB (YHKUMHA ISl CpaBHEHHMs 3HAYCHUH CTemeHed u
norapu(moB.

[Toctpoenue rpaduKoB CTEMEHHBIX U JTOTApUYMUISCKUX (PYHKIIUH.

Pemenne mokasaTenbHbIX W JIOTapU(PMUUECKUX YPaBHEHHH M HEPaBEHCTB IO
W3BECTHBIM AJITOPUTMAM.

O3HakoMJIeHHE C TIOHSATHEM HENPEphIBHOW  MEPUOAMYECKON  (DYHKIHUH,
(bopmynHpoBaHE CBONCTB CHHYCA M KOCHHYCa, TOCTPOCHHE UX TPaPHKOB.
O3HakoMiIeHHE C TOHATHEM TapMOHHYECKUX KojeOaHWi U MpuMepamu
rapMOHUYECKUX KOJeOaHWH JUIs OMMCAHUS MpOoLEeccOB B (U3MKE M JIPYTHX
00J1acTIX 3HAHUS.

O3HakomJIeHHE C TOHATHEM  pa3pbIBHOW  MEPUOAMYECKOH  (PyHKIMH,
bopMyIHpoBaHUE CBOMCTB TaHTEHCA U KOTaHT€HCA, IOCTPOCHUE UX TPaPUKOB.
[TpumeneHne cBOWCTB GYHKIMIA I CPAaBHEHHS 3HAYCHUN TPUTOHOMETPHUECKHUX
(bYHKIUHA, perIeH s TPUTOHOMETPUYECKUX YPABHEHUH.

Ilocmpoenue epagurxos obpamubix MpUSOHOMEMPUYECKUX QYHKYUU U

onpeoenerue no epaguKam ux ceoucms.
BrinosiHeHHe nmpeoOpa3oBanus rpagukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeIbLHOCTH

O3HakoMJIeHHE C TOHSATHUEM YHMCIOBOH MOCIIENOBATENBHOCTH, 10 crocodaM U ee
3a/1aHUsl, BBIYMCICHUSIM H €€ YJICHOB.

O3naxomnenue ¢ nonamuem npedena nociedosamenvrocmu. O3HAKOMICHUE C
BBIYHCIICHHEM CyMMbI OECKOHEYHOTO YHCIIOBOTO pPsijia HA MPUMEPE BBIYMCICHUS
CYMMBI O€CKOHEUHO YOBIBAIOIIIEH T€OMETPUIECKOM MPOTPECCHH.

Pemenue 3amau Ha mpumeHeHHE (HOPMYNBI CyMMbl OECKOHEYHO YOBIBAromieil
reOMETPUUYECKON MPOrPecCuu

IIpousBoanas u ee
NpUMEHeHHe

O3HaKOMIIEHUE C TIOHATUEM ITPOU3BOIHOM.
W3ydenne u GopMyIHpOBaHUE €€ MEXaHHMYECKOTO M T€OMETPUYECKOTO CMBICIHA,
W3yYeHHE aJIrOpUTMa BBIYMCICHUS MPOM3BOJHOM HAa TPUMEPE BBIYHUCICHUS

MTHOBEHHOW CKOPOCTH M YTTI0BOTO Kod(dulinenTa kacateabHOMU.
CocraBieHne ypaBHEHHs KacaTeIbHON B 00IEM BUJIE.

VYcBoenune npasui auddepeHnnpoBanus, TabaUIbl MPOU3BOAHBIX 1€MEHTapHbIX
GyHkuuid, npuMenenue i IuddepeHUUpOBaHUS  (YHKLHMA, COCTaBICHHS
YPaBHEHUS KacaTelIbHOM.

W3yueHue TeopeM O CBsI3U CBOMCTB (DYHKLUM U MPOU3BOAHOM, (hopMyIHpOBKa
UX.

[IpoBeneHre ¢ MOMOIIBIO MPOW3BOJHON HCCIEAOBAHUS (DYHKIMH, 3aJaHHOU
bopmymoit.

VYcTaHOBIICHUE CBA3U CBOMCTB (DYHKIMH M TIPOM3BOIHOM 110 UX rpadukam.
[IpumeHeHne MPOU3BOAHOM ISl pelleHus 3aa4 Ha HaX0XKAECHHE HauOOJbIIEro,
HAMMEHBILIETO 3HAYCHUS] U HA HAXOXKJICHUE IKCTPEMyMa

IlepBooGpa3nas u
HHTErpaji

Os3HakoMJIEHHE C TOHATHEM WHTErpajia W mepBooOpasHoil. M3ydenue
NpaBuJia BBIYUCIICHHS MTEPBO0Opa3HOil u Teopembl HproToHa-JIeliOHuIa.
Pemrenue 3amad Ha CBfA3b NEpBOOOPAa3HOM M €€ HPOM3BOAHOM, BBIUHCICHUE
1epBooOpa3HOM /ISl TaHHOW (YyHKIHH.

Pemenue 3a1au Ha TprMEHEHHE UHTErpajia JUisl BEIYUCIEHHUS (PU3NUECKUX BETUIUH
U IUIOIIae

YPABHEHUSI 1 HEPABEHCTBA




YpaBHeHus
HCHCTEMBI
YPaBHeHUil
HepaBencrBa u
cUCTeMbl HEPABEHCTB
¢ AByMs
nepeMeHHbIMU

O3HakoMJIeHHE C TPOCTCHIIMMH CBEACHUSAMHU O KOpHSAX aireOpandeckux
YPaBHECHUH, IOHATUAM U UCCIICIOBAHUS YPABHCHUI U CUCTEM YPABHEHUM.
W3ydenue Teopun paBHOCWIBHOCTH ypaBHEHUI M ee nmpumeHeHus. [loBropenue
3aMUCH PEeLEHUs CTaHAAPTHBIX YPABHEHUH, IIPUEMOB NIPe0Opa3oBaHys ypaBHEHUH
JJIsl CBEJIEHHSI K CTAaHAAPTHOMY YPAaBHEHHUIO.

Pemenne panuoHaNbHBIX, HUPPALUOHAIBHBIX, IOKAa3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHCTEM.

Hcnonp3oBanue CBOWCTB M TpadukoB (YHKIME U1 pEIIeHUs ypaBHEHMH.
[ToBTOpEHNE OCHOBHBIX IPHEMOB PEILCHUS CUCTEM.

Pemenue ypaBHeHHH ¢ IPUMEHEHUEM BCEX IIPUEMOB (Pa3JI0AKEHUS HA MHOXKHUTEIH,
BBEJICHUS HOBBIX HEU3BECTHBIX, MOJICTAHOBKH IPaUIECKOr0 METO/IA).

Pemenne cucreM ypaBHEHMH C IPUMEHEHHEM pa3IMYHBIX  CHOCOOOB.
O3HakoM/IeHHE C OOIIMMH BOIPOCAMHU PEILEHHS HEPABEHCTB M MCIOJIb30BAaHUE
CBOMCTB 1 rpadMKOB (DYHKITHIA TIPH PEIICHUN HEPABEHCTB.

PemeHne HepaBeHCTB M CHCTEM HEPABEHCTB C IIPUMEHEHHUEM Ppa3INYHBIX
CIIOCO0OB.

[TpumeHenne MaTeMaTHYECKUX METOJIOB JUISl PELIEHHs COJIEp KaTEIbHBIX 3a/1au U3
pa3nMuHbIX oOnacTell HAyKH W NMPaKTUKH. MHTepnpeTHpoBaHHE pe3yJbTaToB C

YUYETOM peajibHbIX OTpaHUYEHUN

SJIEMEHTBI KO

MBUHATOPUKHW, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHoBHBIE
MOHSATHS
KOMOUHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKH U TIPUMEHEHHE NPH PEIICHUH KOMOMHATOPHBIX
3ajad.

Pemenne koMOMHATOPHBIX 33724 METOJIOM Iepedopa 1 MO MPABUITY YMHOXKEHHSL.
O3HakoMJIeHHE C TOHATHSAM M KOMOMHATOPHKH: Pa3MELICHHSIMH, COYECTaHUSIMHU,
nepecTaHoBKamMu U Gopmyiaamu st uX BeruuciaeHus. OObsCHEHHE 1 IPUMEHEHHE
(bopmy1 IS BBIYMCIIECHUS pa3MeLIeHHH, IEPeCTAaHOBOKM COUETAaHUH NPH PEICHUH
3a/1a4.

Osnakomsienne ¢ OuHomMoM HproToHa u TpeyrompHukoM Ilackans. Pemienue
NPaKTUYECKHX 33/]a4 C UCIOJIb30BAaHUEM TOHATHI 1 MpaBUiI KOMOMHATOPHKU

J1eMeHThbI
TeOpHuH
BepoOsAITHOCTE

W3yueHne KIacCUUECKOrO OINpeNesieHUss BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CYMME BEPOSATHOCTEM.

PaccmoTpeHne mnpuMepoB BBIUMCIEHHUS BEpOSATHOCTEH. Pemienue 3agady  Ha
BBIUHMCIICHUE BEPOSTHOCTEH COOBITHIA

IIpencrasienune
JAHHBIX(TA0JUIbI,
AuarpamMmbl, rpagukn)

O3HakoMIIeHHE C TIPE/ICTaBICHUEM YUCIOBBIX JAHHBIX U UX XapaKTEePUCTUKAMHU.
Pemenue npaktiuueckux 3am1a4 Ha 00pabOTKY YHCIIOBBIX JTaHHBIX,B BIYMCICHHE UX
XapaKTePHCTHK

I'EOMETPUSA




IIpsimble u
IVIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa W INPUBEICHHUE JIOKA3aTEIbCTB 1P 3HAKOB  B3aMMHOIO
PacCIiOJIONKCHUA MPSIMBIX U miockocre. Pacro3snaBsanue Ha YCpTCKAX U MOLCIAX
Pa3IMYHBIX CIy4yaeB B3aUMHOTO pACHOJIOKEHUS TPSAMBIX U  IUIOCKOCTEH,
apryMEHTUPOBAHHE CBOUX CYKJCHUIH.

dopMyIHpPOBAHUE ONPEACTCHHUM, MPU3HAKOB U CBOWCTB MapauIeTbHBIX U
NEPIEHIUKYIISPHBIX IUNIOCKOCTEH, IBYTPAHHBIX U JINHEWHBIX YIJIOB.

BrInosHeHNE MTOCTPOCHUS YIJIOB MEXKIY HPSMBIMH, IPSAMOM U IUIOCKOCTBIO,
MEX/1y MIOCKOCTSIMU 10 OMMCAHUIO M PACIIO3HABAHUE UX HA MOJIEIISX.
[IpumeHeHne MpHU3HAKOB M CBOMCTB PACIOJIOKEHUS MPSAMBIX U TUIOCKOCTEN MpH
peLIeHnH 3a1a4.

N300paxxeHne Ha pUCYHKAX U KOHCTPYHPOBAHHE HA MOJIEIISIX MEPIICHIUKYIISPOB U
HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, MapaUIeNbHbIX MJIOCKOCTEH, YITIOB MEXIY
IPSAMOIL U MJIOCKOCTBIO U 00OCHOBAHKE IMTOCTPOCHHUS.

Pemenne 3amau Ha BBIUUCIEHUE TreoMeTpUuYecKuX BeldWduH. OnuchiBaHKE
pacCTosdHud OT TOYKU OO0 IIJIOCKOCTHU, OT HpHMOﬁ A0 TINIOCKOCTU, MCKIAY
IUTOCKOCTAMU, MCKAY CKPCIIMBAOMUMHUCA NPAMBIMU, MCKAY ITPOU3BOJIbHBIMU
¢burypamu B mpoCTpaHCTBE.

dopmMynupoBaHue M JOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUSX (TeopeM
CYIIECTBOBAHHMS, CBOMCTBA).

N300paxxeHne Ha dYeprexax W MOJETIX PACCTOSHUS U OOOCHOBAHHE CBOMX
cykaenui. OmpeneneHre W BBIYMCICHUE PACCTOSHUN B IPOCTPAHCTBE.
[Ipumenenue popMya ¥ TeOpeM IITAHUMETPUH JUIs peLIeHHs 3a/1a4.
O3HakOMIIEHHE C TIOHATHEM NAPAILIEIBHOTO IPOCKTUPOBAHKSA U €TO CBOWCTBAMH.
Dopmynuposanue  meopemvl 0  NAOWAOU  OPMOOHATLHOU  NPOEKYuu
MHO20Y20/IbHUKA.

[lpumenenue Teopun s  OOOCHOBaHHS TOCTPOCHUH W BBIYUCICHHH.
ApryMeHTHpOBaHHE  CBOMX  CYXKICHHM O  B3aUMHOM  pacIOJI0KEHHU
MPOCTPAHCTBEHHBIX QUTYD

MHOrorpaHHUKH

Onucanne U XapakTEepPUCTUKA PA3IUYHBIX BUJIOB MHOIOIPAHHUKOB, [IEPEUYNCIICHHE
UX DJIEMEHTOB U CBOMCTB.

N300paskeHrne MHOTOTPAHHUKOB U BBITIOTHEHUE TIOCTPOCHUS HA M300PAKECHUSIX U
MO/JIENISIX MHOTOTPaHHHUKOB.

Bbluncnenne  JIMHEHHBIX ~ JJIEMEHTOB M YIVIOB B IPOCTPAHCTBEHHBIX
KOH(DUTYpaIHsIX, apTyMEHTUPOBAHUE CBOUX CY KICHHH.

XapakTepucTuka U H300paXKEHHE CEUCHUS, pPA36epmKU  MHO202PAHHUKOS,
BBIYMCIICHUE TIONIAIEH IOBEPXHOCTEM.

[TocTpoenue mpocTedmmx cedeHui KyOa, Tpu3Mmbl, mupamuiabl. [Ipumenenue
(baKToB U cBeIeHUH U3 TNIAHUMETPHH.

O3HakoMiieHHE C BHJAMH CHMMETPU B MpocTpaHcTBe, (OpMyIHpPOBaHUE
ONIPEICICHUNA W CBOWCTB. XapakTEPUCTHKA CHUMMETPUM TEJI BpalllCHUA U
MHOTOTPaHHUKOB.

[IpumeHeHne CBOWCTB CUMMETPUM TpU pEUIeHHH 3a1ad. lcmonb3oBaHHe
NpUOOPETEHHBIX 3HAHUM A5l UCCIIEA0BAHUS U MOJETMPOBAHUS HECTOXKHBIX 3a/1au.
N300paskeHne OCHOBHBIX MHOTOTPAHHUKOB U BBITIONTHEHUE PUCYHKOB I10 YCIIOBHSIM
3aj1a4.




Tesa u moBepxHOCTH
BpallleHUus

O3HakoMiIeHHE ¢ BHJAMHU TeNl BpallieHus, (GOpMyIHPOBAHUE WX OMPEICICHUN U
CBOIICTB.

@opMyJIMpPOBAHUE TEOPEM O CEYEHHHM IIapa IUIOCKOCTbIO W IJIOCKOCTH,
KacaTelbHOM K cdepe.

XapakTepucTUKa 1 U300paKEHHE T BPAILICHHS, UX Pa3BEPTKH, CCUCHUS.
Pemienune 3a1a4 Ha MOCTPOECHUE CEUCHUM, BBIUMCIICHUE JUIMH, PACCTOSHUMA, YIJIOB,
wiomanaei. I[lposeneHne 1oKka3aTebHbIX PACCYKACHUN IIPU PEILICHNN 3a1a4.
[IpumeHeHre CBOMCTB CUMMETPHM TMPU PEIICHWM 3aady Ha Tejaa BPALICHHSA,
KOMOMHAITUIO TEJL.

N300paskeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIIOJTHEHNE PUCYHKA M0 YCIOBUIO 33/1a4U

HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE C TOHATHAMH IUIOMIAAN 1 00beMa, aKCHOMaMH U CBOMCTBAMH.
Pemenue 3amad Ha BBIYUCICHUE IUIOMIANEH IUIOCKHX (UTYp C MpUMEHEHHEM
COOTBETCTBYIOIINX (POPMYJ 1 ()aKTOB U3 IITAHUMETPHUH.

H3ydenue TeopeM O BBIUMCIEHHMH OOBEMOB MPOCTPAHCTBEHHBIX TEN, PEIICHHE
3a/1a4 Ha PUMEHEHUe (OpMyJT BEIYUCICHUS 00BEMOB.

W3ydenue popMyIt st BEIMUCICHHUS IUIONIAIeH TIOBEPXHOCTEH MHOTOTPAHHUKOB 1
TEJl BPAIICHUS.

O3HakoMIIeHHE ¢ METOJIOM BBIYKMCIIEHHS IUIOMIAAN TTOBepXHOCTU cepbl. Pemenne
3aJ1a4y Ha BBIYMCIICHHE TUIOLIA/IE TOBEPXHOCTH POCTPAHCTBEHHBIX TEJ

Koopaunatsl n
BEKTOPbI

O3HakomJIeHME C TOHATHEM BEKTOpa. M3yuyeHwe [eKapTOBOM CHCTEMBI
KOOpPAMHAT B MPOCTPAHCTBE, IOCTPOCHUE IO 33J]aHHBIM KOOPIMHATaM TOYEK U
TUIOCKOCTEHN, HAXOXKACHUE KOOPIUHAT TOYEK.

Haxoxnenue ypaBHEHHMH OKpY)XHOCTH, c(epbl, IUIOCKOCTH. Bbrumcnenue
pPacCTOSAHUN MEKAY TOUKAMH.

W3ydeHne CBOMCTB BEKTOPHBIX BEIWYMH, IIPAaBUJI PA3JIOKCHUS BEKTOPOB B
TPEXMEPHOM TIPOCTPAHCTBE, IPABMI HAXOXKICHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MPaBUJI ICHCTBUI C BEKTOPAaMHU, 331aHHBIMA KOOPIMHATAMH.
[IpumeHnenne Teopun IpU peIICHUN 3a1a4 Ha ACUCTBUA C BeKTopamu. M3yuyeHue
CKaJIPHOTO IIPOU3BEECHHUS BEKTOPOB, BEKTOPHOTO YPAaBHEHHs MPAMOU U
wiockocTy. [IpuMeHenne Teopun py pelIeHUH 3a1a4 Ha ACHCTBUS C BEKTOPAMH,
KOOPAMHATHBIM METOJI, IPUMEHEHNE BEKTOPOB JIsl BEIYMCIICHHS BEJINYUH YIJIOB U
PacCTOSHUM.

O3HakoMJIeHHE C JA0Ka3aTCJibCTBAaMU TEOPEM CTEPCOMETPUU O B3aWMMHOM
PAaCIIOJIOKCHUU ITPAMBIX U IJIOCKOCTEH C MCITOJIH30BAHUEM BCKTOPOB.




quﬁﬂo-MeTozmquKoe H MAaTCPHAIBHO-TEXHUIECCKOE oOecreueHue

nporpammsl OIIIL.03«MartemaTuka

Hns peanuzauuu nporpamMmbl yueOHor aucuuruimHbIONNI.03 «Marematuka» B
I['BIIOY «KBTTK», B mnpenenax ocBoenust I[IIICC3 43.02.16 Typusm wu
TOCTEIIPUUMCTBO Ha 0a3e OCHOBHOIO OOIIEro oO0pa3oBaHUs MUMEETCS Y4YeOHBIN
kaOuner Ne3.

[Tomemenune kabuHeTa yoBiIeTBOpsieT CaHUTAPHO-IIUACMHUOIOTUISCKIM
TpedoBanusiM U HopMmaTuBam (CanlluH 2.4.2 Ne 178-02) ocHaIlieHO TUIIOBBIM
000opyI0BaHUEM.

O6opynoBanne yue0HOro kabuHera

e yueOHas meOeb;
e paboyee MECTO YUUTEJIs;
® JIOCKaQ;
® -MOJEIM IO TEMaM F€OMETPUH;
® CTeHJIbI ¢ (POpPMYITaMHU.
Texnuueckue cpeacTsa 00yUeHUU:
® KOMIIBIOTED;
® MYJIbTUMEIUNHBIA IPOEKTOP;
® HHTEpaKTUBHAsA JIOCKA;
® ayJAMOBU3yaJIbHBIC CPENICTBA- CXEMbI W TAOMUIBI K JICKIUSIM B BHJIC

CJIaliZIOB U DJIEKTPOHHBIX NMPE3CHTALUN.



Hcnoabn3yemas aureparypa.

JJisl cTyIeHTOB

Anumos Ill. A. u dp. MartemaTuka: ainredpa U Havajla MaTEMaTUYECKOTO aHAIIM3a,
reoMmeTpus. Anredpa U Hadajia MaTeMaTHIeCKOro aHaau3a (6a30BbIi U yIITyOJICHHBIN
ypoBHH).10—11 kimaccer.—M.,2018.

Amanacanl. C., Bymyzo6B. @., KaoomyesC. b. uop. MatemaTtuka: anredpa u Hauaja
MaTemaTuueckoro aHaiuza. ['eomerpus. ['eomerpust (0a30BbIi U yriryOJeHHBIN
ypoBHH). 10—11kmaccer.—M.,2018.

bawmaxoeM .M Matematuka: yueOHUKUIACTY 1. yIpex IeHuicpe1.mpod.o0pa3oBaHus.—
M.,2018.

bawmaxoeM. U. Marematuka. COOpHUMK 3aaa4 NpOoQUILHON HaMpaBIEHHOCTH: Y4eO.
nocobue IS CTyI.yupexaenuii cpea.nmpod.odpazopanuss.—M.,2018.

bawmarxos M. . Maremaruka. 3afgaunuk: yued. mocoOue it CTY/. YUPEKACHUHA Cpe/l.
npod.oo6pazoBanus.—M.,2018.

bawmaxoeM .M. Marematrnka. DIEKTPOHHBIN yue0.-METOJ. KOMIUIEKC IJIs CTY..
yupexieHuit cpea.npod. oopazosanus.—M.,2018.

bawmarxoeM .M. Matematuka(6a30Bsblii ypoBeHsb).10xnacc.—M.,2018.

bawmarxoeM. .M. Matematuka(6a30Bblii ypoBeHb). 1 1kmacc.—M.,2018.
bawmarxosM.U. Anrebpa n Havana aHanu3a, reometpus. 10kmacc.—M., 2018.
bawmaxos M. M. Marematuka (6a30Bbiii ypoBeHb). 10 kimacc. COopHUK 3a1a4: yueo.
rmocooue.— M.,2018.

bawmarxos M. M. Matematuka (6a30Bb1i ypoBeHb). 11 kinacc. COopHUK 3aaa4: yueo.
nmocobue.— M.,2018.

I'yvcesB.A.,I pueopvesC.I'".,HeonreunaC.B.MatemaTukaaisanpodeccuiinucnenuaibHOC
TEHCOLNaTbHO-9KOHOMUYECKOTO MPpOo(uiisi: y4eOHUK IS CTYH. YUPEXKIECHUH Cpe.
npo¢. odpazoBanus.—M.,2018.

Konseun 0. M., Tkauesa M. B, @edeposa H. E. u Op. Maremartuka: anreOpa 1 Hauaia
MaTEeMaTUYeCKOro aHaiau3a. AjreOpa v Hauajga MaTeMaTHYeCKOro aHaimm3a (0a30BbId

u yriyonenHslitypoBun). 1 Oxnace/moapen.A.b. )Kmwkuenko.—M.,2019.



Konseun 10. M., Trauesa M. B., @eoeposa H. E. u op. Marematuka: anredpa u
Hayaja MaTEeMaTUYEeCKOTO aHanu3a. Anredpa W Hayajga MaTeMaTUYECKOro aHaiM3a
(6a3oBbIii 1 yrayonenHblitypoBHn). 1 1kmacc/moapen.A.b. 2Kmwxuenko.—M.,2019.
s npenoxasaresen

bawmaxos M.U., Marematuka: KH. IJIsl IperioiaBaress: MeTo 1. mocooue. — M., 2018

bawmaxose M.U. Ivicanos [1I.1.MeTonudeckoe nmocodue s moaroToBku Kk EI'9.—
M.,2017

HNuTepHeT-pecypcebl

www. fcior. edu. Ru (Madopmaionssie, TpeHUPOBOUHBIE U KOHTPOJIbHBIE MAaTEPHAIIbI).

www.school-collection.edu.ru (Enunas xomekiun nudpoBeix 00pazoBaTeIbHBIX

pecypcoB).


http://www/
http://www.school-collection.edu.ru/
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