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PACCMOTPEHA 1 OJOBPEHA
[IpenMeTHO-IMKIIOBOM KOMUCCUEHN

[Iporokon Ne 5
«28» anpensa 2022 r.
[pencenarens ITIK /7// /Cmupnosa JI.H./

PaGowass nmnporpamma yuebHoit aucrurmimael  [[J[.01 Maremaruka
pa3paboTtana Ha ocHOBe [IpumepHoil mporpammel 0611e00pa3oBaTeIbHON yueOHOM
OUCIMIUINHBL MaremaTnka: anrebpa W Hayajla MaTeMaTHYeCKOro aHaln3a,
reomMeTpus Ui NpoEeCcCCHOHAIBHBIX  0Opa3oBaTENBHBIX  OpraHHU3aIui,
pekomenaoBanHoit DOI'AY «DOUPO» (mporokon Ne3 ot 21.07.2015r.) wu
0100peHHO# penieHneM ¢eiepaibHOro yueOHO-METOIUUECKOro 00BheUHEHUSI 10
obmemy o6pazoBanuto (mpotokon Ne2/16-3 ot 28.06.2016r.) mo cnenuaibHOCTU
15.02.08 TexHOJIOTHsI MAIIMHOCTPOECHUS.

Opranuzanusa-pazpadotunk: Beicmmii komtemk [II'TY «llonutexHuky.

Pazpabotunku:

JlompaueBa Enena BuktopoBHa, mpemnogaBaTeidb BBICIHICH KBAIM(PUKAITMOHHOMN
kareropuu Beicuiero kosutemka III'TY «llonurexHuk».

Pxxapuna Ombra AJieKcaHIIpOBHA, IpemnojaBaTelb MEPBOW KBaTU(UKAIMOHHOU
kareropuu Beicmero koiwtemka [II'TY «IlomurexHuky.

CanauéBa Anuna bopucoBHa, mpernojaBarelib NEpPBON KBATU(GUKAIMOHHON
kareropuu Beicmero koiutemka [II'TY «IlomurexHuky.

PenienseHT (BHyTpeHHHIN)
CkopoboraroBa A.A., mpernojaBaTellb BbICHIEH KBATHM(PUKAIIMOHHONW KaTerOpHH,
3amecturtenb qupektopa o Y BP Bricuiero komnemxka HI'TY «llomutexHuxy.

PenienseHT (BHENTHUI)

Nnemna O.H., mnpenomaBaTens BbICHIEH KBAIU(PUKAIMOHHOM  KaTErOpHH,
3amectutens gupekropa no YIIP I'BIIOY PMO «ABTOAOPOKHBIN TEXHUKYM».

©flompauesa E.B.,
Powcasuna O.A.,
Canauésa A.b., 2022
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1. AHHOTALUS

Pabouas nporpamma yue6Ho#t nucuuruinHel [1/].01 MaremaTtuka siBisieTcs
YacThI0 MPOTPaMMbl TMOATOTOBKM CIHEHHAIUCTOB CPEJHEr0 3BE€HAa CPEIHEro
npodeccuoHanbHOro oOpa3zoBanus 1o crnenuanbHoctd 15.02.08 Texnonorus
MAIIMHOCTPOCHUSI BXOJUT B LMK 00IIe00pa3oBaTeIbHONM TMOATOTOBKU U
peanusyetcs 1 u 2 cemecTpax.

OO6mue e n3ydeHuss MaTEMAaTUKU TPAIUIIMOHHO PEAIU3YIOTCS B YEThIPEX
HaIpaBJICHUSX:

1) obmiee mpeacTaBiaeHUE 00 UACIX U METO/IaX MaTeMaTHKH,

2) MHTEJUJIEKTyAIbHOE Pa3BUTHE;

3) oBiazieHUE HEOOXOIUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

4) BocIMTaTEIbHOE BO3JICHCTBHE.

N3yuenue mateMaTUKH Kak MpopuibHOU 0O01ieo0pa3oBaTeIbHOM ydeOHOU
JUCHUIUIMHBI,  YYUTHIBAIOIIEW  cHenu(uKy  OCBaMBaeMbIX  CTYyJCHTaMU
cnenuanbHocTu CIIO, oOecrieunBaercs:

* BEIOOPOM Pa3IMYHBIX MMOX0JI0B K BBEICHUIO OCHOBHBIX TTOHITHIH;

* (¢dopMUpPOBAHHEM CHCTEMbl YUYeOHBIX 3aJlaHUi, OOECIeUYNBAIOIINX
3¢ PEeKTUBHOE OCYIIECTRICHUE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

e oOorameHMeM CHEKTpa CTHJIeH Yy4eOHOW JesTENbHOCTH 3a CYeT
COTJIACOBAaHMS C BEAYUIMMU JCATECIbHOCTHBIMH XapaKTEPUCTHKAMHU BBIOpAHHOMU
CHEUUAIBHOCTH.

[IpodunbHas cocrtaBusitomias OTpa)kaeTcs B TPeOOBAHMUSIX K IMOATOTOBKE
00Oy4Jaromuxcs B YaCTH:

e o0mieil cuUcCTeMBbl 3HAHUU: COJAEpKATENbHBIE MPUMEPHI HCIOIb30BAHUS
MaTEMaTUYECKUX UJIeH U METO/I0B B MPOPECCUOHANBHON NeATEIHbHOCTH;

* YMEHHUH: pa3inyue B YpPOBHE TPEOOBAHUN K CIOKHOCTH MPUMEHSIEMBIX
aIrOPUTMOB;

* TPAKTUYECKOTO HCIIOJIIB30BAHUS TMPUOOPETEHHBIX 3HAHWA W YMEHUI:
UHAUBUAYATLHOTO Y4€OHOTO OIBbITa B IMOCTPOSHWHM MAaTEMATHYECKUX MOJIEIEH,
BBINIOJIHEHUU UCCIIE0BATEIbCKUX MPOEKTOB.

CoaepxaHue QUCHUILIUHBI BKIIOYAET U3YYEHUE CIEAYIOIIMNX Pa3/iesioB:
[IpsiMble U MIOCKOCTH B IPOCTPAHCTBE.
Pa3BuTHe noHsaTUs 0 YKCIE.
DneMeHThl KOMOWHATOPUKH.
KoopannaTel 1 BEKTOPHI.
OyHKIMH B TpaduKy.
OCHOBBI TPUTOHOMETPHH.
['eomeTpuueckue Tena U MOBEPXHOCTH.
Hauana maTematnueckoro aHanusa.
O06001IeHNEe TTOHITHS CTETICHH.
0. IokazarenpHas ¢hynkuus. [lokasaTenbHbIe ypaBHEHHSI 1 HEPABEHCTBA.
11. Jlorapudm. Jlorapubmuueckas ¢ynkmus. Jlorapudmudeckne ypaBHEHUS U
HEpPABEHCTBA.
12. DnemMeHTBI TEOpUH BEPOSTHOCTEH U MaTEMAaTHIECKON CTATUCTUKH.

HOoOo~NOOA~WNE



OO6muit 06beM ydueOHOM HArpy3Kd MO JUCIUIUIMHE cocTaBiisgeT 352 yaca,
Harpy3ka BO B3aMMOJIEVICTBUH C Ipenogasaresem - 234 gaca.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYILECTBISAECTCS B MPOLECCE MPOBEACHUS
MPaKTUYECKUX 3aHATUH, 00ECIEYMBAET OLEHUBAHUE X0Ja OCBOCHHUS AUCIUIUIMHBI.
@opMbI TEKYIIETO KOHTPOJISI YCIEBA€MOCTH: TECTUPOBAaHUE, YCTHBIM OIpOC,
JIOKJIaJl, BBIMOJHEHUE M 3allluTa OOYYAIOUIMMUCS HWHAMBUAYAJbHBIX 3aJaHUH,
IIPOEKTOB, UCCIIEOBAHUN U 1P.

dopMa MpOMEKYTOYHOM ATTECTALUM - DK3AMEH.



2. OBIIIASI XAPAKTEPUCTUKA YUEBHOM JUCIHUTILIMHBI
2.1. MecT0 IMCUMIUIMHBI B CTPYKType NpPOrpaMMbl IOATrOTOBKH
CIeNHAJTMCTOB CPeJHero 3BeHa

VYyeOnass aucuurmumHa [1J[.01 MartemaTtuka OTHOCHTCA K NPOQPUIBHBIM
JTUCLUIUIMHAM 00111e00pa30BaTeIbHON MOATOTOBKHU.

2.2. Heab 1 IiIaHUPYyeMble Pe3yJbTATbI 0CBOEHUS TUCIUIINHBI:

Conepxanue niporpammsl [1J[.01 Marematuka HanmpaBieHO Ha JOCTUKECHUE
CIEIYIOIIUX LIETEH:

— obecrieueHue  CPOPMHUPOBAHHOCTH  MPEJACTABICHUH O  COIMAJbHBIX,
KYJbTYPHBIX U UCTOPUYECKUX (DAKTOpaX CTAHOBJICHUSI MAaTEeMaTHKH;

— obecrieueHue  cHOPMUPOBAHHOCTH  JIOTMUECKOTO, aJTOPUTMHUYECKOTO H
MaTeMaTHYE€CKOTO MBIITUICHUS;

— obecrieueHue CPOPMHUPOBAHHOCTH YMEHUM MPUMEHSTH IMOJYYCHHBIC 3HAHUS
IIPU PEIICHUH PAa3TUYHBIX 33/1a4;

— obecrieueHrue chOpMUPOBAHHOCTH MPEICTABICHUN O MaTEMAaTHKE KaK YacTu

00I11IeUeIOBEYECKON KYJIBTYPhl, YHUBEPCAJIHLHOM S3BIKE HAYKH, MO3BOJISIOMIEM

OMHCHIBATh U U3y4YaTh peasIbHbIC MPOIECCHI U SBJICHMUS.

OcBoenne conepkanusi ydeOHod mucruruimabel  [1J[.01  Maremaruka
obecrieurBaeT JOCTHXKEHUE CTYACHTAMU CIICIYIONINX Pe3yJbTATOB!
JINYHOCTHBIX:

JI1 - chopmMupoBaHHOCTb TPEACTABICHUM O MaTeMaTHKE KaK YHUBEPCAIbHOM
A3BIKE HAYKH, CPEJCTBE MOJIEIMPOBAHUS SBICHUN U MPOILIECCOB, UAEAX U METOIaX
MaTEMaTUKU;

JI2 - moHMMaHue 3HAYMMOCTH MaTEMAaTUKH ISl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHS] K MaTeMaTHKe KaK K 4acTH OOIEeYeIOBEUECKOM
KyJbTYphl 4epe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MAaTEMaTHKH, JBOJIOIMEH
MaTeMaTUYECKUX UJICH;

JI3 - pa3BuTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHMS,
ANTOPUTMUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM
U1 Oyayied mpodecCHOHAIBHOM AeATeILHOCTH, IS TIPOJOJDKEHHS 00pa30BaHMUs
¥ caMo00Opa3oBaHus;

JI4 - oBmameHue MaTeMaTHYECKUMHU 3HAHUSMHU U YMEHUSAMH, HEOOXOIUMBIMU B
MOBCEIHEBHON  KM3HM, MJI1 OCBOGHHMS CMEXHBIX E€CTECTBEHHO-HAaYyYHBIX
JUCIUIUIMH W JUCUMIUIMH  TPO(ECCHOHANBHOTO IHWKIA, JUIsl  TIONy4YCHHS
oOpazoBaHus B 001acTsIX, He TpeOymuX yriayOJeHHOW MaTeMaTH4YeCKOu
MOATOTOBKH;

JI5 - TOTOBHOCTH 1 CITIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHMUIO,
Ha TPOTSHKEHUM BCEM JKU3HU; CO3HATENBHOE OTHOIIEHHWE K HENPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCIEIIHOW NPOo(ecCHOHAIbHON W OOIECTBEHHOM
NEeATEeNbHOCTH;

JI6 - TOTOBHOCTH M CHOCOOHOCTh K CaMOCTOSITEIBHOM TBOPUECKOH U
OTBETCTBEHHOU €S TEIHHOCTH;



JI7 - TOTOBHOCTh K KOJIJIEKTUBHOW pabOTE, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM,  OOIECTBEHHO  MOJIE3HOM,  y4eOHO-KHCCIEeNOBATEIbCKOMH,
MPOEKTHOW U JPYTUX BUAAX ACSATEIbHOCTH;

JI8 - oTHOMLIEHHE K TPO(PECCHOHATBHOMN NESITEbHOCTH KaK BO3MOYKHOCTH y4acTHUs
B pEUICHUH JHMYHBIX, OOIIECTBEHHBIX, I'OCYAAPCTBEHHbIX, OOLIEHAIIMOHAIBHBIX
npo0bJiem;

MeTanpeAMeTHbIX:

M1 - ymeHue camOCTOATENBHO OINPENEIATh LEIH JIESITENbHOCTH U COCTaBIIATH
IUIaHbl JEATENIbHOCTH; CaMOCTOSTENIBHO OCYLIECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATH JIESITENBHOCTh; MCIOJIB30BATh BCE BO3MOXKHBIE PECYPChl IS
JNOCTH)KEHUSI TIOCTaBIEHHBIX LEJIEW MW pealn3aluy IUIAaHOB JIESITENBHOCTH;
BbIOMpATH YCHEIIHbIE CTPATETUU B PA3IMYHbIX CUTYaLUAX;

M2 - yMeHHe UpPOAYKTUBHO OOHIaThCS M B3aUMOJEHCTBOBATH B IpoIiecce
COBMECTHOW  JIEATEIbHOCTH, YyUYWTHIBATh MO3ULIMHU  JIPYTUX  YyYACTHUKOB
NeSATENbHOCTH, 3P(HEKTUBHO pa3periaTh KOHMIUKTHI;

M3 - BnajgeHue HaBBIKAMHU TI03HABATEJIBHOM, Yy4eOHO-MCCIIEIOBATENbCKOW U
NPOEKTHON JIeSITEIbHOCTH, HaBBIKAMHU pa3pellieHuss NpoOsieM; CrIocoOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIBHOMY ITOMCKY METOJ0B PELICHHS IPAaKTUUECKUX 3a]1ad,
IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHUS,

M4 - TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM WH(OPMAIMOHHO-
NO3HABATENbHOMN EATEIIbHOCTH, BKIIKOYAsl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX HWH(OpMAIMK, KPUTUYECKH OIEHUBATh M HHTEPIPETUPOBATH
UHGOPMAIIHIO, TTOTYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

MS5 - BraneHHe S3bIKOBBIMH CpPEICTBAMHU: YMEHHUE SICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh aJJ€KBAaTHBIE SI3bIKOBBIE CPEJ/ICTBA;

M6 - BiajeHue HaBBIKAMHM I[I03HABATENIbHOM pedlieKcuM Kak OCO3HaHUs
COBEpIIAEMBIX JI€MCTBUA M MBICIUTEIbHBIX MPOIECCOB, HX PE3YIbTATOB H
OCHOBAHUM, TPaHUI] CBOErO 3HAHUSA U HE3HAHWsI, HOBBIX MTO3HABATEIBHBIX 3a7a4 U
CPEACTB JJIsl UX TOCTUKEHUS,

M7 - neneycTpeMIIEHHOCTh B TIOMCKAaX M MPUHITHU PEIISHUM, COOOPa3UTEIHbHOCTh
U UHTYHIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUN; CIOCOOHOCTD
BOCIIPUHUMATh KPAaCOTy U TAPMOHUIO MUPA;

npeJIMeTHBIX:

I11 - chopmupoBaHHOCTH TPENCTABICHUNM O MaTeMaTHKE KaK YacTH MUPOBOU
KyJIbTYpbl M MeECT€ MaTeMaTUKU B COBPEMEHHOW LMBMIIM3ALMH, CIOCOOax
OMUCAHUSA SIBJICHUN PEaTbHOTO MUPA HA MATEMATUUECKOM SI3bIKE;

[12 - chopMUPOBaHHOCTH MPEJICTABICHUH O MaTeMaTHYECKHX TIOHATUSAX Kak
BAKHEMIIIMX MAaTEeMaTUYECKHX MOJENSAX, MO3BOJISIOIIMX ONUCHIBATH M HM3ydaTh
pa3HbIE MpOLECCHl U SIBJICHUS; MOHMMAHHE BO3MOYKHOCTHM AKCHOMAaTHYECKOIrO
IIOCTPOEHUS] MAaTEMAaTUYECKUX TEOPUIL;

[13 - BiajeHWe METOJaMHU JI0Ka3aTEJIbCTB M AJITOPUTMOB PELIECHUS, YMEHHE HX
IIPUMEHSATH, IPOBOAUTH JT0KA3ATEIbHBIE PACCYKIAECHUS B XO/€ PEIICHUS 3a1a4;

I[14 - BnageHue cCTaHAApPTHBIMU TPHUEMaMHM pELICHUS PalHMOHAIBHBIX U
UppAIMOHAIBHBIX, TTOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN
Y HEPaBEHCTB, UX CHCTEM; UCIIOJIb30BAaHUE FOTOBBIX KOMIIBIOTEPHBIX MIPOrpamM, B



TOM YHCJIE JJIsl TIOMCKA MYTH PEIIEHUS W WLIIOCTPALUM PEIICHUS YPABHEHUW U
HEPABEHCTB,;

II5 - cdopMupoBaHHOCTH  MpEACTAaBICHHHM 00  OCHOBHBIX  MOHSITHUSX
MAaTEMaTHYECKOr0 aHaIu3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBefieHne (YHKIUH, HCMOJb30BAHUE TOJYUYEHHBIX 3HAHUU MJIg OMHCAHUS U
aHaJIM3a pealbHbIX 3aBUCUMOCTEN;

I[16 - BnageHWE OCHOBHBIMM TOHATUSMM O IUIOCKUX W TPOCTPAHCTBEHHBIX
r€OMETPUUECKUX (PUTypaxX, UX OCHOBHBIX CBOMCTBaX; CHOPMHUPOBAHHOCTh YMEHUS
pacrio3HaBaTh T'€OMETpUYECKHE (PUTYphl Ha UYepTekaX, MOJACNISIX U B PEalbHOM
MHUpE; IPUMEHEHUE H3YYEHHBIX CBOMCTB reoMeTpuueckux Guryp u dbopmyn s
pelIeHUs] TEOMETPUUECKUX 3aJ1a4 U 3aJ1a4 C MIPAKTUYECKUM COJIEPKAHUEM;

I17 - chopmMupoBaHHOCTH MPENCTABICHUNA O Tpoleccax U SIBICHUAX, UMEIOIINUX
BEPOSATHOCTHBIN XapakTep, CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B PEATLHOM MUDE,
OCHOBHBIX MOHATHUSAX DJIEMEHTAPHOU TEOPUM BEPOSITHOCTEH; YMEHUN HAXOAUTh U
OIICHUBATh BEPOSTHOCTU HACTYIUICHUS COOBITUH B MPOCTEUINIMX MPAKTUUECKUX
CUTYyalMsIX U OCHOBHBIE XapAKTEPUCTUKHU CIyYalHBIX BEJIIMYMH;

[I8 - BiajieHWE HaBBIKAMHU MCIIOJb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMMm
IIpU PEUICHUM 3a/1a4.



3. CTPYKTYPA U COJEP)KAHUE YUEBHOM TUCHUILIMHBI

3.1. O0bem y4eOHO# TUCHUIIMHBI M BUbI Y4e0HOH padoThl

Bun yaeOHOM paboThI Obrem B
qacax

O0beM yueOHOI AU CIUNINHBI 352
CymmapHasi yueOHasi HArpy3Ka BO B3aHMO/IeiiCTBHHM C NIpenojiaBaTteieM 234
B TOM YHCJIE:

JIEKIIH 134
71a00paTOPHBIC 3AHITHUS -
MPAKTUIECKHUE 3aHSATH 100
KOHTPOJIbHBIE PA0OTHI -
KypcoBasi paboTa (IIpoeKT) -
CamocrosiTeJibHas padoTa, B TOM YHCJIE: 118
BBITIOJTHEHUE WHJIMBHIyAILHOTO MPOEKTA 20

[IpomexyTouHas aTTecTanus B popme 3K3aMeHa -




3.2 TemaTuveckuii u1aH U cofepxxkanue ydeoHoi aucuumiuabl I1/1.01

Martemaruka

HaunumenoBanue
pa3jiesioB U TeM

Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHbie
PatoThI M MPaKTHYECKUE 3aHATHS,
caMoCTosiTe]IbHasi paboTa 00y4aoIMXCst

Oo0nLeM
4aC0B

YpoBennb
OCBOEHUS

1

2

4

BBenenue.

Conepxxanue yueOHOro Marepuasa

1| Marematuka B HayKe, TEXHUKE, OKOHOMHUKE,
MH(POPMAIMOHHBIX TEXHOJOTHIX M IPAKTHYECKOU
nestenpHOoCTH. llemm W 3agauum WM3yYCHHS
MaTeMaTuKu B YUPCKACHUAX CpCaHCrO
1pohecCHoHATBLHOTO 00pa30BaHMSL.

Paznen 1. HpﬂMble U IIJIOCKOCTH B IIPOCTPAHCTBE.

22

Tewma 1.1.
[TapannensHOCTH
MPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE.

Conep:xxanue yueOHOro Marepuaja

1 | AKcHOMBI CTEpEOMETPHUH U UX CIIEJICTBUSL.

2 | BsauMHOE  pacnojioXKeHWe JIByX TpPSAMBIX B
IIPOCTPAHCTBE.

3 | TTapannenbHOCTH
MPOCTPAHCTBE.

IpsAMOM M IUIOCKOCTH B

4 | IlapannenbHOCTh IUIOCKOCTEH B  MPOCTPAHCTBE.
CBoliCcTBa napajuieNIbHbIX MIIOCKOCTEMN.

IIpakTH4yeckue 3aHATHA

[EEY

Pemenne 3a1a4 Ha IMPUMCHCHUC OCHOBHBIX AKCHUOM,
TCOPEM U CBOIICTB napajjICJIbHOCTH.

2 | BeimosiHeHHe KOHTPOJIBHOM paboThl o Teme 1.1

CamocTosiTesibHasi padoTa 00y4ar0ImMXxXcs

PaboTta ¢ yaeOHMKOM: KOHCTIEKTUPOBAHHUE, COCTABIICHUE
rioccapus, peuieHue 3a1a4 no o0pasiyy, BhIIIOJTHEHHE
TECTOBBIX 3aJJaHUN.

Tema 1.2.
[TepnieHUKYISIPHOCTD
MPSIMBIX U TJIOCKOCTEH
B MPOCTPAHCTBE.

Copep:xaHue y4eOHOIr0 MaTepuaja

1 | [lepieHOUKYIAPHOCTh  MPSAMBIX,
IJIOCKOCTU B IMPOCTPAHCTBE.

npsAMoO U

2 | TlepneHAUKYSAp ¥ HAKJIOHHAS. YTOJ MEXIYy IPsSIMO
U TJIOCKOCTBIO.

w

[TeprieHAMKYASAPHOCTD MIOCKOCTEH.

IIpakTnyeckune 3aHATHSA

[EEN

Pemenue 3amau Ha MNPpUMCHCHHNEC OCHOBHLIX aKCHOM,
TCOPEM U CBOJICTB NEPHNCHAUKYISIPHOCTH.

2 | BeimostHeHHEe KOHTPOJIBHOM paboThl 1o Teme 1.2

CamocrosiTesibHast padoTa 00y4arIuXCcst

Pab6oTa ¢ y‘IC6HI/IKOMZ KOHCIICKTUPOBAHUC, COCTABJICHUC
rjoccapusd, pCUICHUEC 3a/1a4d 110 06pa3uy, BBIINTIOJIHCHHUEC
WHIUBUAYAJIBHBIX U TCCTOBBIX SaHaHHﬁ.

Pasznen 2. PazBuTHEe MOHATHSA 0 YHCJIE.

10

Tema 2.1.
Pacmmpenue nonsatus
0 YHCIIE.

Conepxanue yueOHOro Marepuasa

1 | Henble u panuoHanbHble YHcna. J(edCTBUTENbHbIC
yucna. [lpuOmmxenHole uucna. JleHcTBus ¢
MPUOTMKEHHBIMHU YUCIIAMH. [TorpemnocTu
BBIYMCIICHH.




2 | llomatue  mHUMOW  emuHuUNBL.  OnpeneneHue
KOMILIEKCHOTO uucia. Pasmuunbie (opmbl 3ammcu
KOMIUIEKCHOTO YHCJIA.

Tewma 2.1.
Pacmmpenue noustus
0 YHCIIE.

3 | JleiicTBus  HaJa  KOMIUICKCHBIMH  YHCJIaMH B
ayreOpandeckoil M TPUrOHOMETPHUECKON (opme.

IIpakTH4yeckue 3aHATHS

[EEN

Breimonnenue — fmedcTBU ¢ MPUOIMIKEHHBIMU
qHCIaMHU.

2 | BeinoJiHeHUE IeCTBUN ¢ KOMILUIEKCHBIMUA YHCIAMU.

CamocTosiTesibHas padoTa 00y4arouuxcst

Pabora ¢ yaeOHMKOM: KOHCIIEKTHPOBAHUE, COCTABICHUE
rjoccapusd, BbIIOJIHCHUC NMHANBUAYAJIbHBIX SaﬂaHHﬁ,
MOATOTOBKA COOOIICHHI U TIPE3CHTALIUMN, PEIIICHHE
TIPUMEPOB.

Pa3nes 3. DiieMeHTbl KOMOMHATOPHUKH.

Tema 3.1 OcHOBHBIE
TOHATHUS
KOMOMHATOPHKHU.

Conepxxanue yueOHOro Marepuaja

1 | OcHOBHBIE TOHSTHS KOMOWHATOPUKH: (HaKTOpHAI,
TePECTAaHOBKH, PA3MEIICHHS, COUCTaHUSI.

2 | ®opmyna OuHOMa HeroroHna, CBOICTBa
OMHOMUHAIBHBIX KOA(PGUIUEHTOB. TpeyronbHUK
ITackans.

IIpakTH4yeckue 3aHATHA

1 | Tloxcyet uncna pa3MenieHui, IEPECTaHOBOK,
COYETaHHUI.
CamocrosiTejibHast padoTa 00y4arouuXxcst
PaboTta ¢ yaeOHMKOM: KOHCTIEKTUPOBAHHUE, COCTABIICHUE 3
rioccapusi, pelieHue NpuMepoB 1o oOpasiy,
BBITIOJIHEHUE UH/IMBUYATbHBIX 3a/1aHUH.
Paznea 4. KoopamHaTbl 1 BEKTOPHI.
Tema 4.1 BekTopsl. Conep:xaHue y4eOHOro MmaTepuasa
evictBus ¢ 1 | Bexropusie  BemuuuHbl.  [loHsAITHE  BEKTOpA. 2
BEKTOPaMHU. JlericTBUs HaJ BEKTOPAMH.
IIpakTHYecKHe 3aHATHS
1 | BeimosHeHne AEHCTBUI HAJl BEKTOPaMHU.
Tema 4.2 Copep:xaHue y4eOHOro MmarepuaJja
[IpsimoyromnbHas 1 | [IpssmoyrosibHBIE KOOPAMWHATHI Ha IJIOCKOCTH U B
cUCTeMa KOOpJAMHAT B MPOCTPAHCTBE. YPaBHEHUS MPSMOM, IUIOCKOCTH M
MPOCTPAHCTBE. OKPYXXHOCTH (chepsl).

IlpakTnyeckue 3aHATHSA

1 | HeiicTBusi Haa BEKTOpaMH, 3aJaHHBIMU CBOHMH
KOOpJIMHATaMH (Ha MIIOCKOCTU U B TIPOCTPAHCTBE).

CamocrosiTesibHAas padoTa 00y4aKIIUXCH

Pabota ¢ y‘-Ie6HI/IKOMI KOHCIICKTUPOBAHUC, IIOUCK
OTBCTOB Ha  IIOCTAaBJICHHBLIC BOIIPOCHI, PCIICHUC
IIpUMEpPOB 110 o6pa3uy, BBIITOJIHCHUEC MHAWBHUAYAJIBHBIX
3a,[[aHI/II71, COCTAaBJICHUC TI'JIOCCApPHU.




Paszpnen S. @yHKuuM ¥ rpapuKu.

Tema 5.1 @ynkuuu,
HUX CBOMCTBA U

Conepxxanue yueOHOro Marepuaja

1 | [lonsitme  ¢ynkmmu.  OOnacTe  ompenencHUs,

rpaduKy. MHO>eCTBO 3HaueHuil. ['paduk pynkuuu. I'paduxu
aneMeHTapHbIX  (QyHKIMA. OCHOBHBIE CBOMCTBA 4 5
GyHKIMN.
2 | IIpocreiimme npeoOpa3oBaHus rpadukoB
(mapanienbHbIA IEPEHOC, PACTSKEHUE, CHKATHUE).
IIpakTHyecKHe 3aHATHA 5 -
1 | IlocTpoenne u uTeHne rpagukoB QyHKIUH.
CamocrosiTesibHasi paboTa 00y4YaOIMXCsl
PaGota ¢ y4yeOHMKOM: KOHCIEKTHPOBAaHUE, TOUCK
OTBETOB HAa TIOCTaBIIEHHBIE BOTPOCHI, peIICHHE 2 3
MPUMEPOB 10 00pas3Ily, BBHITIOJHEHNE WHAWBUIYAIbHBIX
3aJlaHU#, COCTaBJIEHUE TJI0CCApUsL.
Paznen 6. OCHOBbI TPMTOHOMETPUH. 42 -
Tema 6.1 CojaepikaHue yueOHOro MaTepuajia
Tpuronomerpuueckue | 1 | Pagmannas mepa yria. EnuHW4YHAsS OKpPYKHOCTB.
byHKINH. Omnpenenenre TPUTOHOMETPUYECKUX (DYHKIMHA Ha
€AMHUYHON OKPYKHOCTH. 6
2 | CpoiicTBa TPUTOHOMETPHUYECKHUX byHKIMI: 2
YETHOCTh, HEUETHOCTh, IEPUOIUYHOCTb.
3 | Tpuronomerpuueckre QGYHKIUU Y=SINX, Y=COSX,
y=tgX, y=ctgx. x cBoiicTBa u rpaduku.
IIpakTHYecKkne 3aHATHS
1 | I[loctpoenue " YTCHUE rpadukoB 2
TPUTOHOMETPUUYECKUX (PYHKIUI.
CamocTosiTesibHasi padoTa 00y4ar0IMXCs
PaboTa ¢ yueOHUKOM: KOHCIIEKTHPOBAHKE, COCTABIICHUE 4 3
rjioccapys, BBINOJHEHUE HWHIMBUAYAIbHBIX 3aJaHUM,
peleHre NpuMepoB 1o o0pasiy.
Tema 6.2 Conep:xaHue y4eOHOro MmaTepuasa
Tpuronomerpuyeckue | 1 | OCHOBHBIC TPUTOHOMETPUYECKUE TOXKIECTBA.
bopmybL. 2 | ®opmynbl cnoxeHus. Popmynbl npeoOpa3oBaHMs 8 5
CYMMBI B IPOM3BEEHUE U HA00OPOT.
3 | ®opmyIibl IBOHHOTO U MOJOBUHHOTO YIJIOB.
4 | ®opMmyinbl IpUBEAEHUS.
IIpakTHYecKHne 3aHATHS
1 | IlpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN
C IOMOIIbIO PA3JIMYHBIX TPUTOHOMETPHUECKUX
hopmyi. 8
2 | YnpoiueHue TpUroHOMETPUYECKUX BhIPAYKEHHI.
3 | loka3arenbCcTBO TOKIECTB.
4 | BpIntoaHEHHE KOHTPOJIBHOM paboThI 10 Teme 6.2
CamocrosiTesibHasi padoTa 00y4alOImMXxcst
Pabora ¢ yueOHUKOM: KOHCTIEKTUPOBAHUE, COCTABIEHUE
rioccapus, pelieHue OpuMepoB 1o  oOpasiy, 8 3

BBIIIOJIHCHUEC HHIAWBUAYAJIBHBIX W TECTOBBIX 3a,[[aHPII>i,
pa60Ta CO CITPpaBOYHBIM MAaTCpUAJIOM.




Tema 6.3 Conep:xanue yu4eOHOro MaTepuajia _

Tpuronomerpuueckue | 1 | OOparHbie TPUTOHOMETPUUECKHE byHKIUN.
YpaBHEHHS U CBoiicTBa 1 rpaduKH.
HEpPAaBCHCTBA. 2 | IIpocreiimie  TPUTOHOMETPUYECKHUE  YPAaBHEHHS
sinx=a, cosx=a, tgx=a, ctgx=a.
3 | TpuroHomMeTpuyecKre ypaBHEHUS, MPUBOJUMBIE K 8 5
KBagpaTHbIM. OIHOPOJHBIE TPUTOHOMETPHUYECKHE
ypaBHEHHSI.
4 | TpUrOHOMETPUYECKUE  YpPaBHEHHUS,  pelIacMble
pa3oKeHHEM Ha MHOXWTENW. YpaBHEHHS BHIA
asinx+bcosx=c.

IIpakTHYecKHe 3aHATHSA

Haxoxnenne 3HA4YCHUI 00paTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUH.

2 | Pemmenne  mpocTeHmMX ~— TPUTOHOMETPUYECKUX

[EY

YPaBHEHUM. 10
3 | Pemenne  mpocTeHmmX ~— TPUTOHOMETPUYECKUX
YPaBHEHUM.
4 | Pemienue TPUTOHOMETPUYECKUX YpaBHEHUH

pa3IMYHBIX BUJIOB.
5 | BeimosiHeHNE KOHTPOJIBHOM paboThI 110 Teme 6.3.
CamocTosiTe/IbHAsA padoTa 00y4YarIMXCs

PaboTa ¢ yueOHUKOM: KOHCIIEKTHPOBAHKE, COCTABICHUE
rioccapus, pemieHue TpuMepoB 1o  oOpasiy, 8 3
BBITIOJTHEHUE HWHIVBHUIYaIbHBIX U TECTOBBIX 3aJaHHA,
paboTa co CIPaBOYHBIM MaTEPHAIIOM.

CaMocTosiTeJIbHAsi padoTa 00y4arIIMXCs 10 3
PaboTa HaJ| BRIIOJHEHUEM WHIMBHIYAIEHOTO MPOEKTA




Paspnen 7. I'eomerpuyecKue Tes1a M IOBEPXHOCTH.
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Tema 7.1. Coaepikanue yueOHOro MaTepuajia

MHOrorpaHHuKH. 1 | AByrpanHbiii yroia. VYroia MexIy IUIOCKOCTSIMHU.
IloHATHE MHOTOTrpaHHUKA.

2 | [Ipu3sma, OCHOBHBIE OBJIEMEHTHI NPU3MBI, BHUJIBI
npu3M.  [loBepxHOCTh W 00BEM  IPU3MBI.
[Tapayutenenunen M €ro CBOMCTBA.

3 | [lmpamua, OCHOBHBIC AJIEMEHTHI MHUPAMHUJIBI, BUIBI
MHPAMULL.
[ToBepxHOCTh M 00BEM TIHPAMUJIBIL.

HpaBI/IJII)HI)IC MHOI'OI'paHHUKH.

4

IpakTnyeckue 3aHATHS

1 | Pemenne 3aga4 o Teme «IIpu3ma,
rapajuieJienumnen, Kyo»

2 | Pemmrenue 3amad o teme «Ilupamumar

3 | BeimonHeHnEe KOHTPOJIbHOM paboThI 1o Teme 7.1

CamocrosiTejibHast padoTa 00y4aroImuXxcsi

PaboTta ¢ yaeOHMKOM: TOUCK OTBETOM Ha MIOCTABIICHHbBIE
BOIIPOCHI, COCTABJICHHE TJIOCCApHs, PEIICHHUE 3a/ad IO
06pa3uy, BBINIOJTHCHUEC WHAWBUAYAJIBbHBIX W TECTOBBIX
3aJJaHuli, TIOJrOTOBKAa JOKJAAO0B W  COOOIICHMI,
COCTaBJICHUE IIPE3EHTALN.

Tema 7.2. Tena n Conep:xaHue yueOHOro Marepuaja

IIOBEPXHOCTHU 1 | Hununanap, ocHOBHBIE 31eMeHTH. [loBepxHOCTH U
BpAILICHUS. 00beM IIUH]IPA.

N

Konyc, ocHoBHble »3ieMeHThl. [loBepxHOCTH H
00beM KOHYCA.

[ap, chepa. [ToBepxHOCTH M 0OBEM TH1ApA.

CeueHne LUIMHAPA, KOHYCA U HIapa.

AKTHYECCKHUEC 3aHATHA

Pemenue 3agau no reme «llunuuap, Konyc, map»

Pemienue 3a1a4 Ha MOCTPOCHUE CEYEHUM.

(AJI\JH:-bOO

BrinmonHenne KOHTPOJIBLHOM paboTHI 10 TeMe 7.2

CamocTosiTesibHasi padoTa 00y4aroIMXxcs

PaboTa ¢ yaeOHMKOM: MMOUCK OTBETOM Ha MOCTABJICHHBIC
BOIIPOCHI, COCTABJICHHE TJIOCCApHsA, PEIICHHUE 3a/1ad IO
00pasily, BBITIOJIHCHUE HHAWUBUIYaTbHBIX U TECTOBBIX
3aJaHuii, I[OArOTOBKAa JOKJIAZOB H  COOOIIEHHIH,
COCTaBJICHUE TIPE3EHTAIUH.




Paznen 8. Hauajna MaTeMaTH4eCKOro aHAJIM3a.

40

Tema 8.1
HuddepennuanpHoe
WCYHCIICHUE.

Conepxxanue yueOHOro Marepuaja

1

[ocnenoBarenpHocTH.  CrocoObl  3amaHus |
cBolicTBa. ApudmMerndyeckass U TeOMETpPUYECKAs
[10CJIEJOBATEIBbHOCTH.

[Ipenen nocnenoBarenbHOCTU. Teopemsl O mpenenax
nocienoparensHocTed. [Ipeaen pyHknuu B TOUKE U
Ha OECKOHEYHOCTH.

[onsitne o mpou3BoaHON PyHKIMK. DUIUUECKUH H
TF€OMETPUYECKHUM CMBICII IIPOU3BOJHOM.

[IpaBuia BeraMciIeHHs IpOU3BOAHON. [IponsBoaHbIE
OCHOBHBIX DJIEMEHTAPHBIX (QYHKIUH.

o1

[TpousBoiHas cnoxHON QYHKIINHU.

Kacarenbnast x rpaduxky ¢yHkuuu. YpaBHeHUE
KaCaTEeNbHOU.

[IpoMexxyTkK MOHOTOHHOCTH (DYHKIMH, TOYKH
SKCTpeMyMa. BBIMyKIIOCTh, BOTHYTOCTh Tpadmuka
¢byHknuu, Touku meperuba. Hawubonpmiee wu
HaMEHbIlee 3HaueHHe (YHKIUH Ha 3aJaHHOM
OTpE3Ke.

14

Tema 8.1
Huddepennmansaoe
HCUYHUCIICHUE.

AKTHYCCKHUEC 3aHATHA

Borunicnenue mpenena QyHKIMM B TOYKE U Ha
OECKOHEYHOCTH.

Brruucnenue MTPOU3BOTHOM. Brruncnenune
MIPOU3BOJIHOM CIOKHOM (PYHKITHH.

Haxoxnenue MIPOMEKYTKOB MOHOTOHHOCTH
(yHKIIUH, TOYEK IKCTPEMyMa, TOUYEK Ieperuoa.

4

UccnenoBanne (yHKIMM W MOCTpoeHHE Tpaduka
byHKINH.

5

BrimonHaenne KoHTpoJLHOM paboTHI 1o Teme 8. 1

10

CamocTosiTesibHasi padoTa 00y4ar0IMXcs

PaGota ¢ yueOHMKOM: KOHCIIEKTUPOBAHUE, COCTABICHUE
rioccapus U Tabiul, peleHue IpuMepoB 1o obpasiy,
nepecka3 KOHCIEKTa, BBIMOJIHEHUE WHAUBUAYAIbHBIX U
TECTOBBIX  3a/JaHui, paboTa CcO  CIPaBOYHBIM
MaTepHUaJIOM.

10

Tema 8.2
HuTterpanbHoe
HCYHCIICHUE.

Conep:xaHue y4eOHOro MmaTepuasa

1

[TepBooOpaznas ¢yHkiuu. OCHOBHOE CBOWCTBO
epBOOOPa3HOI. [TpaBuiia BBIUHCIICHUS
nepBooOpa3HbiX. IlepBooOpasHbie 3JIeMEHTAPHBIX

(byHKIHIA.

Heonpenenenuslii uHTErpal W €ro CBOWCTBA.
Crioco0sl BBIYHCIICHHS HEOTpPEeAECTICHHOTO
MHTerpaia (HemocpeaCTBEHHOE HHTEIPUPOBAHNE).

Brruricnenue HeompeneNeHHOTO HUHTerpaia (MeTof
TTOJICTAHOBKH).

ITonstue 06 ompexneneHHoMm uHTerpaine. Ilnomanpb
KpuBoJHeWHOU Tpaneuuu. dopmyna Heroorona-
JleiiGHMLIA.




AKTHYCCKHUC 3aHATHA

Bouncnenne  mepBooOpazHO  QYHKIOMH |
HEOIPEIEICHHOI0 MHTErpaa.

Brrunciaenue OMPCACIICHHOI'O MHTCTpaJia.

Beluncnenue miomany KpUBOJIMHEWHON Tpanelyu.

AlWIN| - =

BrinonHeHnne KOHTPOJIbHOM paboThl 1o Teme 8.2

CamocrosiTesibHas padoTa 00y4aroIuxcst

PaboTa ¢ yueOHMKOM: KOHCIIEKTHPOBAaHUE, COCTABICHUE
rioccapus U TaOnuIil, peuieHne IpuMepoB 1o o0pasiy,
IEPCCKa3 KOHCIICKTA, BBINIOJJHCHUC MHAUBUAYAJIbHBIX U
TECTOBBIX  3aJaHuii, paboTa CO  CIPaBOYHBIM
MaTepuaIoM.

10

Paszgen 9. O0o0meHue

NMOHATHUA CTCIICHU.

22

Tema 9.1. [MousaTne

Conepxxanue yueOHOro Marepuasa

CTEIIEHHU U €€
CBOMCTBA.

Crenens ¢ neicTBUTENBbHBIM NOKa3aTeneM. HyneBoit
1 | u oTpuuaTenbHbI Noka3aTenu creneHu. OCHOBHbBIE
CBOMCTBA CTEIICHEN.

Crenenp ¢ pallMOHAIBHBIM MOKa3ateneM. JlercTBus
CO CTEMEHSIMHU C PAHOHAIBHBIM NTOKA3aTEIIEM.

TosxnecTBeHHBIEC TPEOOPA30BAHMS CO CTEMEHIMHU

AKTHYECCKHUC 3aHATHA

Pemienne mnpumepoB Ha MNPUMEHEHHWE CBOMCTB
CTEIIECHEN.

NH=OOI\)

[IpeobpazoBaHme BRIPAKEHUN CO CTETICHIMHU.

CamocTrosiTesibHasi paboTa 00y4aOUIMXCs

PaboTa ¢ yueOHUKOM: KOHCIIEKTHPOBAHKE, COCTABICHUE
TJI0OCCapHs, BBIMTOJIHEHHE TECTOBBIX 3aJlaHHM, PEIICHUE
MpUMEpPOB TO0 00pasiyy, paboTra CcO CHpPaBOYHBIM
MaTEePUAIIOM.

Tema 9.2. KopeHnb

Conep:xaHue y4eOHOro Mmarepuasa

N-0i1 CTEIICHU U €T0
CBOMCTBA.

[Tonstue  kopHst n-oii  crenenu. (CBoMcCTBa
pajuKaoB.

ToxmecTBeHHBIE TPe0OPa30BaHUs C paIUKAIAMHU.

WppanmonanbHble ypaBHEHUS U HEPABEHCTBA.

[IpeoOpazoBaHue BRIpAKECHUN ¢ paJiuKaJIaMH.

[IpeoOpazoBaHue BBIpOKEHUN C pauKaIaMu.

Pemenue HppallUOHAJIBHBIX  YpaBHEHUH u
HEPaBEHCTB.

1
2
3
IIpakTnyeckue 3aHATHSA
1
2
3

CamocrosiTesibHas padoTa 00y4YaKIIUXCS

PaGota ¢ yueOGHMKOM: KOHCTIEKTUPOBAHUE, COCTABICHUE
ryioccapysi, BBIMOJTHEHHE WHIUBUIYAIbHBIX, TECTOBBIX
3a/laHu#, pelleHue MpUMepoB Mo obpasily, paboTa co
CIPAaBOYHBIM MaTEPUATIOM.

Pa3nen 10. Ilokazarenbnasa pynkuus. Iloka3areqbHble ypaBHeHHS U

HEepPABEHCTBA.

16

Tema 10.1 Pemrenue

Conepxanue yueOHOro Marepuasia

ITOKa3aTCIIbHBIX

1 | Iloka3arenbHas (yHKIUS, ee rpadHK U CBOMCTBA.

YPaBHEHUH U

HCPAaBCHCTB.

2 [Ipocreiimme nokasarenbHble ypaBHEHUS.




Pewrenne nokasaTenbHbIX YPaBHEHHMM Pa3sIOKEHUEM
Ha MHOxurenu. IlokasarenbHble  ypaBHEHUS,
IIPUBOJUMBIE K KBaIPATHBIM.

w

IlokazaTenbHbIC HCPaBCHCTBA.

AKTHYCCKHUC 3aHATHA

PenreHne npocTenmmx nNoKa3aTesbHbIX YPABHEHU.

Pemrenne nokasarenbHbIX YPaBHEHMIA.

Pemenne nmoka3aTebHBIX HCPAaBCHCTB.

-hool\)l—‘z-b

BoinosiHeHue KOHTpoJibHOM paboTs! 1o Teme 10.1

CamocTosiTejibHas padoTa 00y4arouuxcst

Pabora ¢ yaeOHMKOM: KOHCIIEKTHPOBAHUE, COCTABICHUE
rjoccapusd, BBIIOJHCHUC NHANBUAYAJIbHBIX, TCCTOBLIX
3a/IaHNi, pereHrue MpUMepoB 1o oOpasily, paboTa co
CITPAaBOYHBIM MAaTCPpUAJIOM.

Paznea 11. Jlorapugm. Jlorapupmuueckas pynkuus. Jlorapudpmudeckue
YPaBHeHHs1 M HEPaBeHCTBA.

22

Tewma 11.1 Jlorapudm.

Jlorapudmuaeckas
GyHKIMS.

Conepxxanue yueOHOro Marepuasa

1 | I[lonstue norapudma. Bujel sorapudmos.

OcHoBHble  cBoiicTBa  JsorapudmoB. [IpaBuia
neiictBuil ¢ norapupmamu. Ilepexon k HoOBOMY
OCHOBAHHUIO.

N

Jlorapudmuueckas ¢pyakius. CBoiicTBa U rpaduk.

AKTHYECCKHUC 3aHATHA

Brruucnenue norapudmos.

NHnw

[IpeobpazoBanue gorapuMUYECKUX BHIPAKECHUM.

CamocTosiTesibHasi padoTa 00y4aroIMXcs

PaboTta ¢ yaeOHMKOM: KOHCTIEKTUPOBAHHUE, COCTABIICHUE
TJI0CCapHs, BBITOJHEHHE WHINBUYATbHBIX, TECTOBBIX
3a/IaHH, pereHrue TPUMEPOB 1o oOpasiry, paboTa co
CIPAaBOYHBIM MAaTEPHAJIOM.

Tema 11.2
Jlorapudmudeckue
YpaBHEHHUSI U
HEPaBEHCTBA.

Copep:xaHue y4eOHOI0 MmaTepuaja

[IpocTeitmue morapudmMudeckue ypaBHSHHUS.

OcHoBHBIE CLIOCOOBI pelIeHHs] TOTapUPMUUECKUX
YpaBHEHUH.

Jlorapudmuueckrue HepaBeHCTBA.

AKTHYECCKHUE 3aHATHA

Pemenne morapuMudeckux ypaBHEHUH.

Pemenue norapumMuueckux HEpaBEHCTB.

OJI\JH:(AJI\JH

Brinosnnenue KOHTpoJIbHOM paboTHI MO pa3aeny 8.

CamocrosiTesibHas padoTa 00y4YaKIIUXCS

PaGota ¢ yueOHUKOM: KOHCIIEKTUPOBAHHE, COCTABIICHHE
rJIoccapusi, BHIMOJIHEHUE WHANBUAYAbHBIX, TECTOBBIX
3aJlaHul, pelIeHne MpuMepoB 1o oOpasiry, padoTta co
CIPAaBOYHBIM MaTEPUATIOM.




Pa3nes 12. DineMeHTHI TEOPUM BEPOSITHOCTEH U MAaTeMaTHYeCKO

CTATHUCTHKH. 10
Tema 12.1. OcHoBuble | Conep:kaHue y4eOHOr0 MaTepuaJia
TOHATHS TEOPHH 1 IIpenmer  Teopum  BeposTHOCTEH.  OCHOBHBIE 4
BEPOSITHOCTEM. MOHSTHS U OIIPEJCIICHUSI.
2 | Oneparnuu HaJ COOBITHUSAMHU.
CamocrosiTesibHasi paboTa 00y4YaOIMXCst
Pabora ¢ yueOHMKOM: KOHCIIEKTHPOBAaHUE, COCTABICHUE 5
rioccapus, pelieHue npumMepoB 1o  oOpasny,
BBINIOJIHEHUE VHJIMBUYaIbHbBIX 3a/1aHUH.
Tema 12.2. OcHoBHble | Conep:kaHue y4eOHOro MaTepuaJia
MOHSTHUA 1 | IloussTie 0 3agauyax MaTEMATUYECKONW CTATUCTHUKHU.
MaTeMaTHYECKOMN [IpencraBnenne maHHBIX (TaOMUIBI, JUArpamMMBI, 4
CTaTUCTUKH. rpadukm).
2 | l'enepanpHass COBOKYITHOCTh, BBIOOpKa, CpelIHEe
apudmeTnyeckoe, MeaHa.
IIpakTHueckune 3aHATHS
1 | Pemenne  mpakTHYeCKMX 3aJad4 [0  TEOPHUH 2
BEPOSATHOCTEN U MATEMATU4YECKOM CTaTUCTHUKE.
CamocrosiTesibHas padoTa 00y4aroIuxcst
Pabora ¢ yueOHMKOM: KOHCIIEKTUPOBAHUE, COCTABICHNE 5
rioccapus, pelieHne npuMmMepoB 1o  oOpasny,
BBITIOJIHEHUE WH/IMBUYaTbHBIX 3a/1aHUH.
CamocTtosiTesibHasi paboTa 00y4yalommXxcst
BrinonHenue u 3anuTa MHAWBUIYATbHOTO MPOEKTa MO 10
JUCHUIUINHE
BCEI'O 32




INPUMEPHBIE TEMbI UHAWUBU/1Y AJIBHBIX TIPOEKTOB
no qucuuminne II.01 MaremaTtuka

. DUrypHsble yucia.

. MareMaTuka B )KU3HHU YEIIOBEKA.

. MaremaTuka B Moeit mpodeccunu.

. Benukue oTKpbITHS MaTeMaTUKH.

. 'eomeTpus BOKpyr Hac.

. Enununbpl u3mMepenus B pa3HbIX CTPaHaX U B pa3HOE BpPEMSI.
Kuzub Hys — UGPHI U YKCTIA.

. 3anuch HUGpP U YUCeN Y pa3HbIX HAPOJIOB.

. JKeHIu1HBI U MaTeMaTHKA.

10. IlpuemMbl yCTHBIX BBIUKMCICHUH.

11. Ywucno u yucioBasi Marus.

12. Toper nepBoro pycckoro yueOHuKa Jijisi cCaMOil TOYHOW HAyKH —
MaTEeMAaTHKHU.

13. Codusmbl BOKpYT Hac.

14. BrinyOb BEKOB, HJIM KaK CUUTAIIUA JIPEBHHUE.

15. T'eorpadus uncen.

16. 3HakoMO€ U HE3HAKOMOE Maru4eckoe YncJo .

17. Kpunrorpadus. A3bl HMPPOBAHUS U UICTOPHUS PA3BUTHS.
18. 7 umm 13? Kakoe uucio cyactiupee?

19. laTel 1 CyaB0BI.

20. Hymepomorus — Mu¢ mim peabHOCTh?

©CoO~NoO U~ WNR



4. YCJIOBUSI PEAJIU3AIIMA YUEBHOM TUCIIUTLJIMHBI

4.1. MarepuajbHO-TeXHUYECKOE o0ecreyeHne y4eOHOoM TUCHUIINHbI

Kabuner marematuku

Kommiext mebenu st yueOHOro mnpoiecca

MynbTuMenuitHoe 000pyI0BaHUE: MEPCOHANBHBIA KOMIbIOTEP — 1IIT. (Mporeccop
Intel PentiumE2140/512Mb/160Gb/CR/DVD+RW), monutop LCDSamsung 19),
MyJIbTUMEIUHHBIN TpoekTop Mitsubishi SL 2V.

[Iporpammuoe obecneuenue: Microsoft Access (nuuensus NelM123460);
Microsoft Office Standard (muuensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (numen3ust NelM123460); Microsoft Visio
Professional (munensus NelM123460); Microsoft Visual Studio Enterprise
(muensus  NelM123460);  Microsoft  Windows  Enterprise  (nuien3us
NeIM123460); Arent Dr.Web (munensust No QS34-HC7C-SD53-K51.2); koMIuiekT
I'APAHT-Mactep (nunensus Nel2-40272-000898); komrmekt 11O nns pemeHus
OCHOBHBIX TIOJIb30BaTeNIbCKUX 3anay (cBobogHo pacnp. IIO); chnpaBouHas
npaBoBasi cucreMa «Koucynprant Ilmtoc» (konTpakT Ne2025 CB 2 or
04.12.2024r).

CpenactBa oOydeHHs: CTallMOHApHBIE CTEHIbl 1O AUCIUIUIMHE, KOMILIEKT
pa3aToOuYHOTO MaTepuaia Mo AUCIUIUIMHE MaTeMaThka (CIpaBOYHbIE MOCOOUS M
TUIAKTUYECKUN MaTepua), SKpaH, YePTEKHbIE HHCTPYMEHTHI.

4.2. UudopmanuoHHoe odecriedyeHue ydeOHOMH TMCIMILIMHBI

Ne CnucoK MCIoJIb3yeMOi JTUTEPATYPbI KouanuecTBo
n/ (meyaTHbIe M31aHNS, JIEKTPOHHbIE U3IaHUS 32 IK3eMILISAPOB,
nocJjeaHue S jert) HMeIUXCcAa B

ouodIHOTEKE, HIIH
ceblika Ha OBC

OCHOBHASA JIMTEPATYPA

Mepsasik, A. I'. Maremaruka. Aareépa u mHadaua | https://znanium.ru/catalog/p
1. | maTemaTuueckoro anaamsa. 10 kaacc. Yrayonénnsii| roduct/2113349

ypoBeHb : yueOHuk / A. I'. Mepainsk, 1. A. Homuposckuii, B.
M. TlonsxoB ; moa. pen. B. E. Ilogonbckoro. - 7-e u3n, crep. -
Mocksa : Ilpocsemenue, 2023. - 480 c. - ISBN 978-5-09-
103607-7. -  Tekcrt : omekrpoHHei. -  URL:
https://znanium.ru/catalog/product/2113349 (mara
obpamenus: 19.06.2025). — Pexxum ocTyma: 1o noJInucke.

Mepsasik, A. I'. Maremaruka. Aareépa um mHadaua | https://znanium.ru/catalog/p
2. | maTemaruyeckoro amnaiamsa. 11 xmace. VYroyOnennsiii| roduct/2160884

ypoBeHb : yueOHuk / A. I'. Mep3msk, [[. A. HomupoBckuii, B.
M. TlonskoB ; moa. pen. B.E. ITogonbckoro. - 6-¢ u3., crep. -
Mocksa : Ilpocsemenue, 2023. - 416 c. - ISBN 978-5-09-
103608-4. -  Tekcr : onekrponHsri. -  URL:
https://znanium.ru/catalog/product/2160884 (mata
obpamenus: 19.06.2025). — Pexxum ocTyma: 1Mo noJImucke.

JOINIOJIHUTEJIbHASA JIMTEPATYPA

Y4eOHuKH, yueOHbIE TOCOOUS

Omenbuenko, B. II. Maremaruka : yueOuuk / B.II. [https://znanium.com/catalog
1. | Omenbuenko, H.B. Kapacenko. — Mocka : UH®PA-M, | /product/2085068




2024. — 349 c. — (Cpemnee mpodeccrno HaabHOE
obpaszosanue). — DOI 10.12737/1855784. - ISBN 978-5-16-
017462-4. - Tekcr : omekrponHeid. -  URL:
https://znanium.com/catalog/product/2085068 (mara
obpamenus: 21.09.2023). — PexxuM ocTyma: 1Mo moIm1cKe.

FOxno, H.C. Marematuka: yueOnuk / H.C. FOxHo. - Mockaa:
NH®OPA-M, 2023. - 204 c. - (Cpennee mpodeccrHoHaIbHOe
obpaszoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-
014744-4. - TexkcrT: AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1906092 (mata
obpamenus: 13.07.2023).

https://znanium.com/catalog
/product/1906092




5. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM
JANCIUIIJINHBI

Kontpons u olleHKa pe3yabTaTOB OCBOCHUS YUYE€OHOW JAUCIUILIUHBI
OCYILIECTBIISIETCS IpenogaBaTeiaeM B (OpMe TEKYLIEro KOHTPOJS YCHEBAEMOCTH U

IIPOMEKYTOYHOM aTTECTALUU.
[IpomexxyTouHass  arrecranus

HUMECT

CIIBIO

ONPEEINTD

CTCIICHb

JOCTUXKEHUSl 3aIUIaHUPOBAHHBIX PE3YJIbTATOB OOYy4YeHHUs M0 AUCLHUIUIMHE 3a
nepuoj o0ydenusi. @opma IpoMeKyTOUYHOM aTTeCTalluu - SK3aMEH.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYILECTBISAETCS B MPOLECCE MPOBEACHUS
MPaKTUYECKUX 3aHATUH, 00ECIIeYNBAET OLEHUBAHUE X0Ja OCBOCHUS AUCIUILIMHBI.
@opMbI TEKYHIETO KOHTPOJISI YCIEBAEMOCTH: TECTUPOBAHUE, YCTHBIM OIpOC,

AOKJIaZ, KOHTPOJIbHAA pa60Ta,

BBIIIOJTHCHUE U

WHIUBUAYAJIbHBIX SaﬂaHHﬁ, IMPOCKTOB, I/ICCJIeIIOBaHI/Iﬁ nu ap.

3aluTa

00y4YarommuMucs

Ne HanmenoBanue tembl PesynbTarsl 00yueHus @OopMBI KOHTPOJIA
/i (paznena) MO JUCIUTUTHHE
1. [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE. IT1, 112, 13, 116, 118 KOHTpOJIbHAs paboTa
TECTUPOBaHUE
YCTHBIN OITPOC
2. Pa3BuTre noHsATHS O YKCIIE. 11, T18 TECTUPOBAHHE
YCTHBIN OITPOC
3. DneMeHThl KOMOWHATOPUKH. I11, 117, T18 TECTUPOBAHUE
YCTHBIN OIPOC
4. KoopauHatsl U BEKTOpBI. 11, I18 TECTUPOBAHUE
YCTHBIN OIPOC
5. OYHKIUU U TPAPUKH. 11, 112, I15, 118 TECTUPOBAHUE
YCTHBIN OIPOC
6. OCHOBBI TPUTOHOMETPHUH. I11, 112, 114, 118 KOHTpOJIbHAs paboTa
TECTUPOBAHUE
YCTHBIH OIPOC
7. ['eoMeTpuueckue Tena u MOBEPXHOCTH. I11, 112, I13, 116, 118 KOHTpOJIbHAas paboTa
TECTUPOBAHUE
YCTHBIN OIPOC
BBIIIOJTHEHHUE U 3aIIUTa
Mpe3eHTaMI
8. Hauana MmaTeMaTH4yeCcKOro aHaim3a. I11, I12, I15, I18 KOHTpPOJIbHAs paboTa
TECTUPOBAHUE
YCTHBIH OIIPOC
9. O00011IeHNE IOHATHUS CTEIIEHH. IT1, I18 TECTUPOBAHUE
YCTHBIH OIIPOC
10. | Ilokasarenvnass ¢ynknus. [lokaszarensnsie | [11, I12, 14, T15, T18 KOHTpOJIbHAs paboTa
YpaBHEHUS U HEPABEHCTBA. TECTUPOBAHUE
YCTHBIN OIIPOC
11. | Jlorapudpm. Jlorapupmmueckas ¢ynkuums. | 11, 112, 14, I15, 118 KOHTpOJIbHast paboTa
Jlorapudmuueckue yYpaBHEHUS u TECTUPOBAHUE
HEpPaBEHCTBA. YCTHBIH OIIPOC
12. | Onementst  Teopum  BepositHocter  wm | I11, I17, T8 TECTUPOBAHUE

MaTeMaTHUYE€CKOM CTaTUCTHKH.

YCTHBIN OIIPOC




Pe3ynbpTaThl ciaum 3K3aMeHa OIEHUBAIOTCS T10 IIKAJIE «OTIUYHOY, «XOPOIIOY,
«YIOBJICTBOPUTEIHHOY, «HECYAOBICTBOPUTEIHHOY.

OrneHka «OTJIIMYHO» BBICTABIACTCS OOYYAIOIMIEMYCs, KOTOPBIA TIIYOOKO U
MPOYHO YCBOWJ TIPOTPAMMHBIA MaTepuaj, TMPOSBISET 3HAHWE OCHOBHOU W
JOTIOTHUTENIBHONH ~ JIUTEepaTyphl,  TI'PAMOTHO,  JIOTHYECKH  CTPOHHO U
apryMEHTHPOBAHO HW3JIaraeT MaTephas, JacT WCYEPIbIBAIONINE OTBETHI Ha
MTOCTABJICHHBIC BONPOCHI. B OTBETE TECHO YBS3BIBAETCS TEOPUS C MPAKTUKOU, MPHU
ATOM OOYYarONIUHCS HE 3aTPYIHSAETCS C OTBETOM IPH BHIOW3MCHCHHU 3aaHUS,
CBOOOTHO CTIPABIISAETCS C MPAKTUICCKUMHU 3aTaHUSMHU.

OneHka «XOpOIIO» BBICTABIACTCS OOYyYalOMIeMyCs, TBEPAO 3HAIOMIEMY
NPOrpaMMHBIA MaTepHuas, KOTOPBIA H3JIaraeT €ro rpaMOTHO M 1O CYIIECTBY, HE
JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, MPABUIBHO
NPUMCHSET TCOPETUUCCKUE TIOJIOKCHHS TIPH PEIICHUN MPAKTUICCKUX BOTIPOCOB U
3aJiay, He MCTBITHIBACT 3aTPYJHEHUHN C OTBETAMH HA BOIIPOCHI.

OrneHka «yIOBIETBOPUTEIHHO» BBICTABISACTCS OOydJaromeMycsi, KOTOPBIA
UMEeT 3HaHWs TOJbKO OCHOBHOTO MaTepwalia, HO HE YyCBOWJ €ro JIeTaleH,
JIOIyCKaeT HETOYHOCTH, HEJ0CTATOYHO MPAaBHIIbHBIC (POPMYIUPOBKH, UCTIBITHIBACT
3aTPyAHCHHS MPY BBITIOJIHCHUN MTPAKTUYECKUX PaboT.

OreHKa «HEYOBICTBOPUTEITHLHOY» BBICTABISIETCS 00yUaIOMIEMYCsl, KOTOPBII He
3HAET 3HAYUTEIIBHON YacTH MPOrpaMMHOTO MaTepuaa, JOIMYyCKaeT CYIIeCTBCHHBIC
OIMMOKHU, HEYBEPEHHO, ¢ OOJIBIIUMH 3aTPyTHEHHUSIMH BBITIOTHSIET MPAKTHUECKHE
paboTHI.



JlonoJiHeHUs ¥ U3MEHEeHHsI K pado4yeil mporpaMMe Ha y4eOHBI roj

JlononHeHuss U u3MeHeHus: K pabouel nporpamme Ha 2023-2024 yuyeOHbIN
rox nmo mucuumumHe [[J[.01 Maremaruka: B paszgen YCIOBHS peanv3aluu
yueOHOM aucummiiuHbl (myHKT HMHpopmanuonHoe oOecneueHue y4eOHOM
JMCUMUIUINHBI) BHECCHBI M3MCHEHHSI B CIHCOK OCHOBHOW W JIONOJHUTEIBHOW
JUTEPATYPBhL.

JlononHeHus: U U3MEHEHUs B pabouell mporpaMme 0OCYKIEHbI Ha 3acCeJaHuuU
[TIK ecTecTBEeHHO-HAYYHBIX AUCIUILINH.

«30» aBrycta 2023 1. (mpoTokon Ne 1)

[Mpencenarens MK ﬂf/ /JI.H. CmupHnoBa/




JlonoJiHeHUs ¥ U3MEHEeHHsI K pado4yeil mporpaMMe Ha y4eOHBI roj

JlononHeHuss U u3MeHeHus: K pabouel nporpamme Ha 2024-2025 y4yeOHbIN
rox nmo mucuumumHe [[J[.01 Maremaruka: B paszgen YCIOBHS peanv3aluu
yueOHOM aucummiiuHbl (myHKT HMHpopmanuonHoe oOecneueHue y4eOHOM
JMCUMUIUINHBI) BHECCHBI M3MCHEHHSI B CIHCOK OCHOBHOW W JIONOJHUTEIBHOW
JUTEPATYPBhL.

JlononHeHus: U U3BMEHEHUs B pabouel mporpaMmme oO0CY IAeHbl Ha 3aceqaHUuu
[TIK ecTecTBEeHHO-HAYYHBIX AUCIUILINH.

«30» aprycta 2024 r. (mpotokos_Ne 1)

[Mpencenarens MK ﬂf/ /JI.H. CmupHnoBa/




JlonoJiHeHUs ¥ U3MEHEeHHsI K pado4yeil mporpaMMe Ha y4eOHBI roj

JlononHeHuss U u3MeHeHus K paboueid nporpamme Ha 2025-2026 yueOHBIIM
roa no yyeoHout nucuumnune 11J1.01 MaremaTuka: B pa3zaen Y ciaoBusi peanusanuu
yueOHOM aucuuiuinebl  (MyHKT WHdopmanmonHoe obecnieueHne y4eOHOU
JMCUUIUINHBI) BHECCHBI M3MCHEHHSI B CIHCOK OCHOBHOW W JIONOJHUTEIBHOU
JUTEPATYPBhL.

JlononHeHus: 1 U3MEHEHUs B paboueil mporpaMmMme 00CykIeHbI Ha 3acelaHuu
[TIIK _ecTecTBEeHHO-HAaYYHbBIX JTUCLMILIKH.

«30» aBrycta 2025 r. (mpoTokos_Ne 1)

IIpencenarens MK 122 / J.H. CmupHOBa/




