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1. IACIIOPT ITPOI'PAMMBbBI YUYEBHOM JUCHUITINHBI
MaTtemaTuka

1.1. IMosicHuTeIbHAA 3aMIMCKA

[Iporpamma  oOmieoOpa3zoBaTeibHOM  yueOHOH  aUCHMIUIMHBIMaTeMaTuka
MpelIHa3HAYCHAJII M3YyYEHHUs] MaTEeMaTUKH B AJAaTBIPCKOM TEXHOJIOTMYECKOM
KOJUIEIKE Muno0pa3oBaHus UyBamiuu,peanu3yromniemM 00pa3oBaTeNbHYIO
nporpaMMy CpeIHero oOmero oOpa3oBaHMs B TMpefeliax OCBOCHHS OCHOBHOU
npodeccruonanbHOi 00pa30BaTELHON MPOTrPAMMBI CpeHEro MPoheCcCHOHATHHOTO
oOpa3oBaHMs, Ha 0a3e OCHOBHOro oOIIero o00pa3oBaHUs TPU TOJATOTOBKE
CHEIMAUCTOB CpeaHero 3BeHa. Peanmuzanus cpegHero ooOmiero oOpa3oBaHusA B
npejenax OCBOCHUSI OCHOBHOM MpoQecCHOHaNbHON 00pa30BaTeNbHOM MPOTPAMMBI IO
cnennanbHocTr08.02.01 CTpoUTENHCTBO U AKCIUTYaTAIUs 3AaHUI U COOPYKEHHIMA
(TexHuueckuit mpouiib), ocyiecTBisercsiHa ocHoBe Tpeboanuit ®I'OC cpennero
o01ero o0Opa3oBaHUS,IPEIBSIBISEMBIX K CTPYKTYpe, COJEPKAHUIO U pe3yJbTaTam
OCBOCHMSI Y4YEOHOW IUCUUIUTMHBI MaTtemaTuka, B COOTBETCTBUM C TPUMEPHOM
nporpamMmoit  oOmreoOpa3oBaTeNbHONYUYeOHOM AUCHMIUIMHBI ~ MareMatuka i
podeccuoHaNbHbIX o0Opa3oBaTeIbHBIX OpraHu3alni, C y4eToM
TpeboBaHM(peAepaTbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB IIO
MOJIy4aeMOU CTICIIMAIbLHOCTH.

Conepxanue mporpaMMbl — MareMaThka — HampaBiICHO Ha JIOCTHKCHHUE
CHEQYIOIINX LeJIe:

e o0ecrieueHne CHOPMHPOBAHHOCTH TIPEICTABICHUN O COIMAIBHBIX, KYJIBTYPHBIX
UUCTOPUYECKHX (DaKTOpax CTAHOBIICHUS MaTEMAaTHKH;

e o0OecrieueHue  CPOPCUPOBAHHOCTU  JIOTHUECKOTO,  AJITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIILICHHUS;

e oOecrieueHue cHOPMUPOBAHHOCTH YMEHHUIN MPUMEHSTh MOJYyYEHHbIC 3HAHUS MPU
PEIICHUH Pa3INYHBIX 33]1a4;

e oOecrnieueHrne CcGHOPMUPOBAHHOCTU MPEJICTABICHUNM O MaTEMaTUKE KakK 4YacTu
0OIIeYeIOBeYECKON KYJIbTYpPhl, YHHUBEPCATHHOM S3BIKE HAYKH, IO3BOJISIONIEM
OIMMCHIBATH U U3Y4YaTh PEAIbHBIC TIPOIIECCHI U SIBJICHUS.

B mporpammy BKIIOYEHO COJEpcaHUE, HAMpaBlIEHHOE HAa (HOPMHUPOBAHUE Y
CTYJICHTOB KOMIICTEHIIUM, HCOOXOAUMBIX JJis KauecTBeHHOTO ocBoeHus: OITOIT CI1O
Ha 0a3e OCHOBHOIO oOOIero oOpa3oBaHUS C TMOJYYEHHEM CpPEIHEro OOIIero
oOpa3oBaHus, HA OCBOCHUE MPOTPAMMBbI TIOJITOTOBKH CIEIIUAIMCTOB CPEAHETO 3BEHA.

[Iporpamma yaeOHOM JTUACUUTUINHBI MarematukapackpbIiBaeT
COJEp)KaHUEYyuyeOHOrOo  MaTepuaina,  IOCIeAOBAaTeIbHOCTh  €ro  HM3y4YeHus,
pacrpeiesieHre Y4eOHBIX 4acoB,TEMATUKY pedepaToB, WHIUBHIYAIBHBIX MPOCKTOB,
YYHUTHIBAS CIICIU(PUKY TIPOTPAMM TOJITOTOBKH CIICITHAIMCTOB CPEAHETO 3BCHA.

1.2. O0mas xapakrepucTuka y4eOHo# AucuMILInHbI MaTtemaTnka

Marematuka  sBiseTcss  (QyHIAMEHTAIbHOM  00lIeo0pa3oBaTeIbHOM
TUCIUTIIMHOM  CO  CJIOKUBIIMMCS  YCTOWYMBBIM  COACP)KAaHUEM W OOIIUMH
TpeOOBAHUSIMU K TOATOTOBKE oOydarommxcs. B ANaTbIpckOM TEXHOJIOTHYECKOM
KOJUIEIKE, peau3yIomux o0pa3oBaTeNbHYI0 MPOrpaMMy CpEJHEro  oOIero
obpazoBanus B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOIO OOIIEro
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oOpa3oBaHus, U3yYECHUE MATEMAaTUKA WMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT
npodust mpohecCHOHATBHOTO 00pa30BaHUsI.

IIpu ocBoenun cnemuansHocTedn CIIO  08.02.01 CrpourensctBo u
IKCIUTyaTalus 3JaHui U COOPYKEHUI(TeXHUYECKU npoduiab)MaremMaTUKasBISIETCS
npoQUIbHON TUCHUIUIMHOM M H3y4yaeTcss YIIyOJIGHHO . OTO BBIpAXaeTcs B
CoJlep>KaHUM O0y4YeHHUs, KOJIMYECTBE YacOB, BBIACIAEMbIX HA U3YyYEHHUE OTIEIbHBIX
TEM TMpOTrpaMMbl, TJIYOMHE HUX OCBOCHUS CTyJIE€HTaMU, OO0bEME U XapakTepe
npakTUdecKkux 3aHsaTui. OOmme 1enu W3y4YeHUs MaTeMaTHUKA TPaTUIIMOHHO
peaIu3yroTCsl B UEThIPEX HAMPABICHUSX:

1) obmiee mpeacTaBieHne 00 UIEIX U METOJIaX MAaTEMATUKH,

2) UHTEJIEKTyaJIbHOE Pa3BUTHE;

3) oBnajieHrEe HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSMH U YMEHUSIMU;

4) BocIUTaTEIHLHOE BO3/ICUCTBUE.

Jlist Texaudeckoro npoduiis npopecCuoHaIbHOr0 00pa3oBaHus BHIOOp 1esei
CMENIaeTcsl B MpParMaTUYECKOM HaIlpaBJICHUU, MPEIyCMaTPUBAIOIIEM YCUICHUE U
pacUIMpeHne MPUKIATHOTO XapaKTepa M3y4eHUs] MaTEMaTHKH, NMPEUMYIIECTBEHHOM
OpHEHTAIIMY Ha aITOPUTMHYECKUI CTHIIb I03HABATEIBHON JESTEIHHOCTH.

N3yuenne maremaTvku Kak mpoduiIbHON 001eo0pa3oBarenbHOl yueOHOH
JTUCIUTUIMHBI, YUUTHIBAIONICH CTIEIIM(PUKY OCBAUBAEMBIX CTYJIEHTAMHU CIIEIIUATIEHOCTH
CIIO, obecnieunBaeTcs:
® BEIOOPOM PA3IMYHBIX MTOAXOJ0B K BBEICHUIO OCHOBHBIX ITOHSATHIA;

e (popMupoBaHMEM CHUCTEMBbI Y4eOHBIX 3aJaHuii, oOecrneunBarOmuX 3PEGHEeKTUBHOE
OCYIIECTBJICHUE BRIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

e 00OraiieHueM CIeKTpa CTWIEH ydyeOHOUH JESTENBHOCTH 3a CUET COTJIACOBaHUS C
BEJIIIUMH JICATEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOW CIIEIIUATBLHOCTH.
[IpodunbHast cocraBisitomias OTpakaeTcsi B TpeOOBaHUSAX K  MOJATOTOBKE
0o0y4Jarommxcsi B 4acTH:

e 00mIell cUCTeMBbl 3HAHWH:  CoJEpKaTeIbHbIE MPUMEPHl  HCIOJb30BAHUS
MaTeMaTUYECKUX UJIed U METOJIOB B MPO(ecCuoHaTBHOMN AeSTEILHOCTH;

® TPAaKTUYECKOTO  WCIOJB30BaHHWS  NMPUOOPETEHHBIX 3HAHWUW W yMCHUM:
WHUBUYAIbHOTO YYEOHOTO OIbITa B TOCTPOEHWHM MAaTEMAaTUYECKHX MOJIENEH,
BBITIOJIHEHUU HUCCTIEA0BATEIIbCKUX MMPOCKTOB.

Conepxanue y4eOHOW JNUCHMIUIMHBI pa3padOTaHO B COOTBETCTBUHM C
OCHOBHBIMH COJICPKATEIbHBIMU JTUHUSMU 00YUCHUSI MAaTEMATHKE:

e ajreOpanyeckasi JMHUSA, BKJIIOYAIONIAs CHCTEMATH3alMI0 CBEACHUI O YHCIIax;
M3y4€HHE HOBBIX M 0000IIEHNE paHee U3YUEHHBIX onepaluii (BO3BEECHNE B CTEIICHbD,
W3BJICUCHUE KOPHS, JorapudmupoBaHue, CHUHYC, KOCHHYC, TaHT€HC, KOTAHIE€HC U
oOpaTHBIE K HUM);

® U3Yy4YCHUE HOBBIX BHJIOB YHCIIOBBIX BBIPAXKEHUN M (POPMYII; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U  BBIYUCIHUTEIBHONW  KYJIbTYPHI, pACHIMPEHHUE U
COBEPIIIEHCTBOBAHHUE aJreOpandecKkoro ammapara, c(OpMHUPOBAHHOTO B OCHOBHOM
IIKOJIE, U €r0 NMPUMEHEHHE K PEIICHHUI0 MATeMaTHYEeCKUX W TMPUKIAIHBIX 3a1ad;
TEOPETUKO-(DYHKIIMOHAJIbHAS JIMHUS, BKJIFOYAIOIIAsl CUCTEMATU3aLIUI0 U PACIIUPEHUE



e CBeACHMI O (QYHKIHUAX, COBEPIICHCTBOBAHUE TpaUIECKUX YMEHUI; 3HAKOMCTBO C
OCHOBHBIMU HJ€IMU U METOJaMU MaTEMaTUYeCKOro aHaiu3a B 00beMme,
MO3BOJISIONIEM HCCIEAOBATh DSJIEMEHTapHble (QPYHKIMU U peliaTh MpocTeuine
reoMeTpudeckue, GU3nIecKue 1 Apyrue npuKkiaaHbie 3a/1a4u;
® JIMHUS ypaBHEHUN W HEPABEHCTB, OCHOBAaHHAs Ha MOCTPOCHUU U MCCIETOBAHUU
MaTEMaTUYECKUX MOJEINIeH, IepeceKaronascs ¢ alreOpandyeckod U TEOPETHKO-
(GYHKIIMOHATBHOW JIMHUSAMU M BKJIIOYAIONIAs PAa3BUTHE U COBEPIICHCTBOBAHUE
TEXHHUKH alnreOpanyecKkux MpeoOpa3oBaHU AJsl pelIeHHs] ypaBHEHUH, HEPABEHCTB U
cucteMm; (POPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U HCCIENOBaTh MpPOCTeHIIne
MaTeMaTUYeCKUe MOJENIM MPH PEIICHUH MPUKIAIHBIX 3a7a4, 3a/lad U3 CMEXKHbBIX U
CHEIUATbHBIX JUCIUIUINH;
® reOMETpUYECKas JIMHUA, BKJIIOYAlOU[ash  HaAlVIAJHbIE  TPEJICTABICHUA O
MPOCTPAHCTBEHHBIX (PUTYypax W M3y4YEHHE UX CBOMCTB, GOPMHpPOBAHUE W PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXXeHHUs,  pa3BUTHE  CHOCOOOB  T€OMETPHUYECKHX
MU3MEPEHU, KOOPJIMHATHOTO U BEKTOPHOTO METOJOB JIJISl PEIICHUS MAaTeMaTHYECKUX
Y IPUKJIAJHbIX 33/a4;
® CTOXaCTUYECKasl JIMHUA, OCHOBAaHHAas Ha pa3BUTUM KOMOMHATOPHBIX YMEHUH,
IIPEICTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOILIEro
MUpa.

1.3. MecTO y4eOHO# TMCHUILIUHBI B Y4eOHOM IIaHe

VYyebnass  gucuuimHa — MaremaTtukasBiIsSeTcss  Y4eOHBIM — IPEIMETOM
oOs3aTeNbHON npeaMeTHON obnactu Matematuka u nHpopmatrka GI'OC cpennero
oO1iero oOpa3oBaHusI.

B AnarblpckoM TEXHOJIOIMYECKOM Koiiemke MuHoOpasoBanust YyBamuw,
peanu3yronieM 00pa30BaTeNIbHYI0 MPOrpaMMy CpPEeAHEro oOmiero oOpa3oBaHUs B
npenenax ocsoeHus: OIIOIT CITIOna 6a3e ocHOBHOro 0011ero o0pazoBaHus, yueOHas
aucuMIuiiHa MaremaTuka u3ydaercs BOOIeoOpa3oBaTEIbHOM IHKIE Y4eOHOTO
miana OIIOII CIIO nHa 6a3e OCHOBHOroO OOIIEro00pa3oBaHUsl C MOJYyYEHHEM
cpeaHero oo1iero oopa3oBaHus.

B yueonsix mmanax [IICC3 yueOnas mucummuivHa MaremaTthka BXOJWUT B COCTaB
oOumx  00I1e00pa3oBaTENbHBIX  YYEOHBIX  JUCHUIUIAH, (POPMHUPYEMBIX U3
oOs3aTenbHBIXIIPeaMeTHBIX obnactelt ®I'OC cpemnero obiiero oOpa3zoBaHuUs, s
cneunanpHocTed  CIIO  cooTBercTByromero npodpuis  MNpoPecCHOHATbHOIO
oOpa3oBaHUs.

1.4. Pe3yabTaThbl 0CBOCHUS Y4€OHOM TUCHMILTHHBI

OcBoenue conepxkaHusi y4eOHOW MUCHUIUIMHBI Marematuka oOecreynBaeT

JTOCTHXKEHUECTYAEHTAMU CIEIYIOIUX Pe3yJbTaTOB:

* JINYHOCTHBIX:

-C)OPMHUPOBAHHOCTh ~ MPEACTABICHUA O MaTeMaTUKE KaK  YHUBEPCAIbHOM
SA3BIKEHAYKHU, CPEICTBE MOJICIMPOBAHMS SIBIICHUW W TPOIIECCOB, UAESIX U METOJaX
MaTeMaTUKH;

-  [OHMMaHHME  3HAYUMOCTH  MaTeMaTUKh  JUIsi  HAyYHO-TEXHHYECKOIO
nporpecca,cOpMUPOBAaHHOCTh ~ OTHOIICHHS K MaTreMaTHKe KaK K YacTu
00I11eYeI0BEYECKOMKYIBTYphI Yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHSA MAaTEMATUKH,
IBOJIIOIIMEMMATEMAaTUYECKUX HJICH;



- pa3BUTHE JIOTHYECKOIO  MBIIUICHUS, MPOCTPAHCTBEHHOIO  BOOOpaKeHHUS,
QITOPUTMUYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIIJIEHUS Ha YPOBHE, HEOOXOJIUMOM
UII0y Ty1el mpoecCUOHAIBHOM ACSITEIbHOCTH, JAJI MPOIOJKEHHS 00pa30BaHus U
caMmo00pa3oBaHus;

- OBJAJCHUE MATEeMAaTHYECKUMHU 3HAHUSIMU U YMEHUSAMH, HEOOXOJAUMBIMU B
MOBCEHEBHOM >KU3HU, /111 OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U
JUCHUTUINH Tpo(decCuOHATBHOTO IUKJIA, 171 MOJIy4eHUs: 00pa30BaHUsl B 00JIACTIX,HE
TpeOYIOMUX YIITyOJIeHHOW MaTeMaTHIECKON MTOATOTOBKY;

- TOTOBHOCTbh U CIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIE CaMOOOpPa30BaHUIO,HA
OPOTSUKEHUMM  BCEH  JKM3HM; CO3HATEIbHOE OTHOIIEHHWE K  HENPEPhIBHOMY
00pa30BaHUIO KaK YCIIOBHIO YCTICITHOM npodecCuOoHaTbHON u
00IIIECTBEHHOMIEITCIILHOCTH;

- TOTOBHOCTH M  CIOCOOHOCTh K  CAMOCTOSITENIBHOW  TBOPYECKOM U
OTBETCTBEHHONIEATELHOCTH;

- TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa30BaTeNbHOM, 0OIIECTBEHHO MOJIE3HOM, yUEOHO-UCCIIEI0BATENLCKOM, IPOEKTHON
UJPYTUX BUJIAX JCSITEIbHOCTH;

- OTHONICHHE K MPOPECCHOHAIBHON IEATEIHPHOCTH KaK BO3MOXXHOCTH YYacTHUsl B
pelIeHUN  JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0iem;

* MeTanpeAMeTHBIX:

-yMEHHE CaMOCTOSITEIbHO  OMPEACNATh IENd JCSITEIIbHOCTH M COCTaBISATh
IUTAHBIICATEIFHOCTH; ~ CAMOCTOSITENIFHO ~ OCYIIECTBIISATh,  KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIBHOCTh; HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYpCHl Jis
JOCTHKEHUSTOCTABICHHBIX EJe M pealn3aliy MIaHOB JEATeIbHOCTH; BBIOMPATDH
YCTICITHBICCTPATETHH B PA3IMYHBIX CUTYAITHX;

- yMEHHE TPOJAYKTUBHO OOIIaThCS ©  B3aMMOJICHCTBOBATH B  Mpoliecce
COBMECTHOMIESITEIbHOCTH, YUYUTHIBATh TO3UIIUU JPYTUX YYACTHUKOB JESATEIHHOCTH,
s dexTuBHO pazpemaTbh KOHPIUKTHI;

- BJIAJICHHEC HaBBIKAMH  TIO3HABaTEIbHOMW,  y4eOHO-UCCIENOBATENHLCKOU U
MPOCKTHOMIEATEILHOCTH, HABBIKAMHM pa3pelieHus Npo0eM; CIOCOOHOCTh H
TOTOBHOCTh KCaMOCTOSITEILHOMY TIOMCKY METOJIOB PEIIEHUs MPAKTHYECKUX 3ajad,
MPUMEHEHUIOPA3INYHBIX METO/IOB IMO3HAHMUS;

- TOTOBHOCTh W  CHOCOOHOCTb K  CAaMOCTOSITEIbHOM  HMH(pOpPMAIIMOHHO-
MO03HABATEIILHONICATEILHOCTH, BKIIIOUAsh YMEHHE OPHUEHTHPOBATHCS B Pa3IMUHBIX
UCTOYHUKAXWH(POPMAIINA,  KPUTUYECKH  OIEHWBAaTh W  HMHTEPIPETHUPOBATH
uHGOPMAITHIO, TIOTYYaeMYIO U3 Pa3TUYHBIX HCTOUHUKOB;

-BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIaraThCBOIO
TOYKY 3PEHHS, UCIIOJIb30BaTh aJICKBATHBIC S3BIKOBHIE CPEIICTBA,;

- BJIaJICHME  HaBBIKAMHM  TO3HAaBaTelNbHOW  pediekcur  Kak  OCO3HAHUS
COBEPIIIAEMBIXICUCTBHUI M MBICTUTEIBHBIX TPOIECCOB, X PE3YIbTATOB M OCHOBAHUIA,
TPAaHUIICBOETO 3HAHWSA W HE3HAHWS, HOBBIX MMO3HABATEIBHBIX 3a/a4 M CPEJICTB IS
UXJIOCTHKCHUS;



-IIEJICYCTPEMIICHHOCTh B TOMCKaX W TPUHSATHU PENICHUH, COO0Opa3UTEIhHOCTh

WUHTYULIHUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX  MPEJICTABICHUN; CIHOCOOHOCTH

BOCHPUHUMATh KPacoTy YU TAPMOHHUIO MUPA;

* IpeMeTHbIX:

- cOpMUPOBAHHOCTD IMPEJCTABICHUI O MaTeMaTUKE KaK YaCTH MHPOBOU KYJbTYPBI
U MECT€ MaTEMaTUKH B COBPEMEHHOM IUBUIM3AIMH, CIIOCO0AaX OIMUCAHUS SBJICHUIN

pEATBLHOTO MUpPa HAa MATEMATUYECKOM SI3BIKE;

- cOpPMHUPOBAHHOCTH MIPEICTABICHUA O MATEMATHYCCKUX MOHATHSIX KaK BaKHEHIIIMX

MAaTEMATHYECKUX MOJENSAX, MO3BOJSIONIMX OIMUCHIBATh U U3Y4aTh Pa3HbIE MPOLECCHI

U SIBJICHMS,

- NOHMMAHUE BO3MOXXHOCTH aKCMOMATHYECKOTO TMOCTPOEHUS MaTEMaTUYECKUX

TEOpHUIi; BIAJECHUE METOJAMH JIOKA3aTEIbCTB U AJITOPUTMOB PEIICHUS, YMEHHUE HX

MIPUMEHATh, NPOBOAUTH JIOKA3aTEIbHBIC PACCYKJICHUS B XOJE pCEUICHUS 3aJ]ad;

BJIaJICHUE CTAHJAPTHBIMU IPUEMaMU PEUICHUS PALMOHATIBHBIX U UPPAlMOHAIBHBIX,

[MOKAa3aTeJIbHbIX, CTEIECHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUH W HEPABCHCTB, UX

CHUCTEM;

-MCII0JIb30BAHUE T'OTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHUCJIC JJIS1 IOUCKA ITYTH

pPEUIEHHS U WUTIOCTPALIMU PEIICHUS] YPABHEHUH U HEPABEHCTB;

-c(hOpPMUPOBAHHOCTH TMPEJCTABICHH 00 OCHOBHBIX IOHATHSAX MAaTeMaTHYECKOTO

aHaJM3a U UX CBOMCTBAX, BJIaJCHUEC YMEHHEM XapaKTepHU30BaTh MOBEICHUE (PYHKIIHH,

WCMOJIb30BaHME TMOJIYYEHHBIX 3HAHWM JUISi OIMCAaHWA M AaHal3a pPeallbHBIX

3aBHCUMOCTEH;

- BJAQJCHHE OCHOBHBIMM TOHATHSIMH O IUIOCKMX M  MOPOCTPaHCTBEHHBIX

reoMeTpUYECKUX (PUrypax, iXx OCHOBHBIX CBOMCTBAX;

- ¢(hopMHUPOBAHHOCTH YMEHHUSI PACIIO3HABATh T€OMETpUUECKUE QUTYpPBI HA YepTexKax,

MOJIENIAX U B PEAIbHOM MUPE;

- IPUMCHECHHUE U3YYCHHBIX CBONCTB T€OMETPHUECCKUX PUTYp B HOPMYII ISl PEIICHUS

F€OMETPUUYECKUX 3a7ay Y 3a]1a4 C IMIPAKTUYECKUM COAECPKAHUEM;

- c(OpMHUPOBAHHOCTh TPEACTABICHUM O TIpoleccaXx M SBJICHUAX, HMEIOIINX

BEPOSTHOCTHBIM XapaKTEp, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHDE,

OCHOBHBIX MOHSATHUSX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEM;

- yYMEHMH HaxXxOAUTh M OILICHHBATh BEPOATHOCTH HACTYIUICHUS COOBITHH B

MPOCTEUIINX MPAKTUYECKUX CHUTYAIUSIX U OCHOBHBIC XAPAKTEPUCTUKHU CIIYYAMHBIX

BEJIMYMH; BJIAJCHUE HABBIKAMHU HCMOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM

MIpY PELICHUU 3a/adY,

-chOPMUPOBAHHOCTh TPEACTAaBICHUM O HEOOXOAUMOCTH JI0KA3aTelIbCTB MNP

000CHOBAaHUU MATEMATHUYECKUX YTBEPXKACHUN M POJIM aKCUOMATHKU B MPOBEICHUU

JIETYKTUBHBIX PACCYKICHUI;

-chOPMUPOBAHHOCTh TOHATHMHOTO arfmapara [0 OCHOBHBIM paszleiiaM Kypca

MaTEeMaTHUKH; 3HAHUH OCHOBHBIX T€OpeM, (DOPMyYJ M YMEHUS UX MPUMEHATH, YMEHUS

JIOKa3bIBATh TCOPEMBI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

- c(hopMUPOBAHHOCTh yYMEHUH MOJEIUPOBATh PEAIbHBIE CHUTYallUH, HCCIIEI0BATh

ITOCTPOEHHBIE MOJEIHN, UHTEPIIPETUPOBATH MOJIYYECHHBIN PE3YIIbTAT;

- c(hOpMHUPOBAHHOCTh TMPEACTABICHUNA 00 OCHOBHBIX IOHATHSIX MaTEMaTHYECKOIO

aHaM3a ¥ UX CBOWCTBAX, BJIaJCHIUE YMEHHUEM XapaKTepU30BaTh MOBeeHNE (HYHKIIHA,
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WCMOJIb30BaHUE TMOJIYYEHHBIX 3HAHMM JUIl OIMCAHWA M AaHali3a pPeallbHbIX
3aBUCHUMOCTEH;

-BJIQJICHUE YMEHHUSIMHU COCTABJICHUSI BEPOSITHOCTHBIX MOJIEIICH MO YCIOBUIO 3aJja4u U
BBIYUCJICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHM, B TOM YHCJIE C NMPUMEHEHHUEM
dhopmMys1 KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPHUHU BEPOSTHOCTEH; UCCIEAOBAHUS
CIIyYallHBIX BEJIUYUH M0 UX PACTPEACTICHHUIO.

BbinmyCKHHUK HA yrjiy0JJeHHOM YPOBHE HAYUYMTCS:

CBOOOJIHO  ONEpPUPOBATH MOHATUSIMHU: HATYpaJIbHOE  YHCJIO, MHOXECTBO
HATypaJbHBIX YHUCEJ, IIEJI0€ YHCIIO0, MHOXKECTBO IEIBIX YHCEN, OOBIKHOBEHHAs
Ipo0b, necaTuyHas ApoOb, CMEMIAHHOE YHCIIO, PAITMOHATLEHOE YHCII0, MHOKECTBO
pallMOHANIBHBIX ~ YHUCEJ, HPpaAlUOHAIBHOE YHCJIO, KOPEHb CTENEHU N,
JNEUCTBUTEIBLHOE YHCIO0, MHOXECTBO JCHCTBUTENIBHBIX YUCEIN, T'€OMETpHUUECKas
WHTEpIIpETalUs HAaTypaJIbHbBIX, IIEbIX, PAIIMOHATBHBIX, JEUCTBUTEIBHBIX YHUCEIT;
BBITIOJTHATDh  BBIUMCICHHS W NpeoOpa3oBaHUs  BBIPAKCHUM, COJEpIKAIIUX
JICUCTBUTEIBHBIC YHCIIa, B TOM YUCJIC KOPHU HATYPAJIbHBIX CTEIICHEH;

BBIIIOJIHSTh CTaH/IAPTHBIC TOXJECCTBCHHbBIC npeoOpa3zoBaHus
TPUTOHOMETPUUECKHUX,  JIOTApU(PMUUYECKUX, CTENEHHBIX, HUPPANUOHATHHBIX
BBIPAKCHUM.

CBOOO/IHO OINEpPUPOBATH MOHATHSIMH: ypaBHEHUE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YPaBHEHUS W HEPABEHCTBA, YPAaBHEHME, SIBIIAIOLICECS CIEICTBHEM JIPYroro
YpaBHEHUS, YpPABHEHUS, PABHOCWIbHBIE Ha MHOXECTBE, PABHOCUJIbHBIC
npeoOpa3oBaHusl YpaBHEHUM;

pemaTth pa3Hble BUAbl YPaBHEHUH W HEPABEHCTB M UX CHCTEM, B TOM YHCIIE
HEKOTOpble ypaBHeHUs 3-i1 u 4-U cremeHeld, ApoOHO-palMOHATIbHBIE U
UPpALMOHAJIBHBIE;

OBJIAJIETh ~ OCHOBHBIMH  THUINAMU  TIOKA3aTEJIbHBIX,  JIOrapu(PMUUYECKHUX,
UPpALMOHATBHBIX, CTENEHHBIX YypaBHEHUH UM HEPABEHCTB U CTaHAAPTHHIMHU
METO/IAMH MX PEIICHUM U IPUMEHSTh UX MPU PEIICHUH 33/1a4;

BJIAJETh METOJAMHU pELIECHUS YPAaBHEHMI, HEPABEHCTB M HX CHUCTEM, YMETh
BBIOMPATH METOJ pelIeHUsI U 000CHOBBIBATH CBOU BHIOOD;

UCIIOJIB30BaTh METOJl WHTEPBAJIOB JUISl PELICHUS HEPaBEHCTB, B TOM YHCIE
JIPOOHO-PALIMOHANIBHBIX U BKIIOYAIOIIMX B ce0s MPPallMOHAIIbHBIE BHIPAKEHUS;
pemiate anredpanvyeckue ypaBHEHHS U HEPABEHCTBA M HX CHCTEMBI C
napameTpaMH anreOpanyeckuM U rpauueckuM METOIaMH;

penaTh ypaBHEHHUS B LIEJIBIX YUCHAX;

CBOOOJHO HCIOJB30BATh TOXIECTBEHHbIE MPEOoOpa30BaHMS MpPU PEIICHUU
YPaBHEHUU U CUCTEM YPABHEHUI

BJIAJCTh TMOHSTHSIMU: 3aBUCUMOCTb BEIMYMUH, (DYHKIHMS, apryMEHT W 3HAUCHHE
byHKUIMH, 00JIACTH OMpENEICHUST U MHOXKECTBO 3HA4YeHM (PyHKIuU, rpaduk
3aBUCHUMOCTH, rpadux byHKIINH, HYJIH byHKINH, MIPOMEKYTKHU
3HAKOIOCTOSIHCTBA, BO3pacTaHME Ha YHUCIOBOM IPOMEXYTKE, YyObIBaHME Ha
YICIIOBOM MPOMEXYTKE, HauOousblliee U HauMEHbIlee 3HaueHHe (YHKIUHU Ha
YHICIIOBOM IMPOMEXYTKE, epuoanueckas QyHKIUs, MepHOJ, YeTHAss U HeueTHas
GyHKIUN; YMETh TPUMEHSTH 3TH TOHSTHS MPU PEIICHUH 3a/1a4;



BJIQ/IETh TMOHSATUEM CTENeHHas (PyHKUHUSA; CTPOUTH €€ rpaduk U yMEeTh MPUMEHSITh
CBOMCTBA CTENEHHON (QYHKIUH MPU PELICHUH 3a/1a4;

BJIA/IETh MOHATUSAMU MOKa3aTellbHasl (QYHKIMUS, SKCIIOHEHTA; CTPOUTh UX IpaUKH
U YMETb IPUMEHATH CBOICTBA IMOKA3aTEIbHON (PYHKIIMU IIPU PEIICHUN 3a]1aY;
BJA/IeTh NOHATHEM Jorapupmuyeckass (yHKIUS; CTPOUTH €€ rpapuKk U YMETh
IPUMEHATH CBOMCTBA JIOrapu(pMUUeCKOr (PyHKIIUU NPU PELICHUH 3a/1a4;

BJIA/IETh TOHATUSAMHU TPUTOHOMETPUYECKUE (PYHKLIMU; CTPOUTHh MX TIpauKu U
YMETbh IPUMEHATH CBOWCTBA TPUTOHOMETPUUYECKUX (PYHKIIMIA MPH PEIICHUH 33]1a4;
BJIQ/IETh TIOHATHEM OOpaTHas (YHKIUS; MPUMEHSATh 3TO MOHSITHE MPHU PEIICHUU
3aj1ay;

NPUMEHATDH MPHU PEIICHUH 3a/1a4 CBOMCTBA (DYHKIMI: YETHOCTh, MIEPUOIUYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHATD MPH PEIICHUH 3a]1a4u MTpeoOpa3oBanus rpaduKoB (QyHKIIHIA;
IPUMEHATD JUIs PELIECHUS 33]]a4 TEOPUIO MIPEJIEIIOB;

BJIa/IETh NOHSATUAMMU: IPOU3BOHAS (QYHKIIMH B TOUKE, IPOU3BOIHAS (QYHKIUY;
BBIUUCIIATH POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMM U UX KOMOUHAIIHI;
UCCIIEI0BAaTh (PYHKIIMKM HA MOHOTOHHOCTb U AKCTPEMYMBI;

BJIA/IETh MOHITHEM KacaTelbHas K rpa@uky (QpyHKIMH U YMETb NPUMEHSTH €ro
IIpU PEIICHUN 3a]1a4;

BJIQ/IETh NOHATUAMHU NIEpBOOOpa3Has QyHKIUs, ONIpEIEICHHBIA HHTETPaJT;
npuMeHsATh TeopeMy HproTona—JIeiiOHMIIA 1 ee cleICTBUS IJIs PEICHHs 3aay.
ONEPUPOBATH OCHOBHBIMH  OIHUCATEIBHBIMU  XapaKTEPUCTHKAMHU  YHUCIOBOTO
Habopa, MOHITHEM TeHepaTbHasi COBOKYITHOCThH M BBIOOPKOI U3 HEE;

ONEpPUPOBATh TOHATUAMU: YACTOTa W BEPOSTHOCTh COOBITHA, CyMMa W
MIPOM3BEICHUE BEPOSITHOCTEH, BBIYHUCIATH BEPOSTHOCTH COOBITUH Ha OCHOBE
MOJICYETa YKCIIa UCXO/IOB;

BJa/IeTh OCHOBHBIMHU TOHATHUSMU KOMOMHATOPUKU U YMETh MX MPHUMEHSATH NPHU
pelIeHNN 3aj1ay;

UMETh NMPEACTABIEHUE 00 OCHOBaX TEOPUH BEPOSTHOCTEH;

UMETh MPEJCTABICHUE O JTUCKPETHBIX M HETPEPHIBHBIX CIYYalHbBIX BEJIMYMHAX U
pacnpeeNeHusx, 0 He3aBUCUMOCTHU CITy4alHbIX BEJTUUMH;

UMETh MPEACTABICHUE O MAaTEeMAaTUYECKOM OXKHMJAHUU U JUCIEPCUU CITydalHBIX
BEJIMYMH;

UMETh MPEACTABICHNUE O COBMECTHBIX PACTIPEICIICHUSAX CTyUYalHbIX BEIHYNH;
CTPOUTHh MOJIETb PEIICHHUS 3a]]a4i, MPOBOIUTH JIOKA3aTeIbHBIC PACCYKICHHS MPH
pEIICHNN 3a1a4H;

pemarth 3ajaun, TpeOyroIue nepedopa BapuaHTOB, MPOBEPKHU YCIOBUM, BbIOOpA
ONITUMAJIBHOTO PEe3ybTaTa;

aHAIM3UPOBaTh W HMHTEPIPETUPOBATH TOJYYCHHBIC pPEIICHUS B KOHTEKCTE
yCIIOBUS 3a]aui, BEIOMpATh PellIeHus], He MPOTUBOPEUAIe KOHTEKCTY;
NEPEeBOAUTH NMPHU PEHICHUH 3aladd MH(pOpMaluio U3 OJHOW (OPMBI 3amUCH B
JIPYTYI0, UCIONB3ys TPU HEOOXOJUMOCTH CXEMbI, TaOmuIbl, Tpaduku,
JarpamMMmBbl.

BJa/IeTh TEOMETPUUYECKHUMH MOHATHUAMU TPU PEIICHUH 3aJad U IPOBEICHUU
MaTeMaTHYECKUX PacCyKICHHI;

10



CaMOCTOSITENILHO  (OPMYJIUPOBATH  OMPEIETICHUS TEeOMETPUUYECKUX  (uryp,
BBIJIBUTATh TMIIOTE3bI O HOBBIX CBOMCTBAX M MPH3HAKaX reOMETpUYECKUX (GUryp u
O00OCHOBBIBATh WJIM OINPOBEPraTh HX, O0O0OIIAaTh WM KOHKPETU3UPOBATH
pe3yabTaThl Ha HOBBIX Kiaccax (uUryp, HpOBOIUTH B HECIOXKHBIX CIIydasix
kJaccuukanuio GUryp Mo pa3iIuaHbIM OCHOBAHHSIM;

UCCNIeIOBaTh ~ YepTeKW,  BKIoYas  KoMOWHamuu  (uryp,  H3BIEKATh,
UHTEPIPETHPOBATh U MPEoOpa3oBbIBaTh WHGOPMAIHMIO, TPEACTABICHHYIO Ha
yeprexax;

peliaTth 33a4u TeOMETPUIECKOTO COJEPKaHUsI, B TOM YHCIIE B CUTYallUsAX, KOTa
AJITOPUTM PEIICHUS HE CIEIyeT SIBHO U3 yCIOBUS, BBIMOIHATH HEOOXOAUMBIC IS
pelieHusl 3ala4dl JOMOJHUTENbHBIE IOCTPOCHUS, HUCCIEN0BATh BO3MOXKHOCTD
IPUMEHEHHUS TeOpeM U (POPMYI JIs pelieHus 3a/1ay;

yMeTb (POpPMYIHPOBAThH U IOKA3HIBATH T€OMETPUUCCKUE YTBEPKICHUS;

BJIAJeTh TMOHATUSMH CTEPEOMETPUU: TMpHU3Ma, Napaiesenunesl, MUpaMuia,
TeTpadp;

UMETh NPEJCTABICHUS 00 aKCUOMAaX CTEPEOMETPUH U CIIEJICTBUSAX U3 HUX U YMETh
IPUMEHATDH UX MPHU PELICHUH 3a]1aY;

YMETb CTPOUTb CEUYEHHS MHOTOTPAHHHUKOB C HCHOJb30BAaHUEM Pa3IMUHBIX
METOJIOB, B TOM UHUCJIE U METOJIa CJIE/IOB;

UMETh MpPEJICTaBICHUE O CKPEIMBAIOIIUXCS MPSIMBIX B MPOCTPAHCTBE U YMETh
HAXOAHTh YTOJI U PACCTOSTHUE MEKIY HUMU;

IPUMEHATHh TEOPEMBI O MaPAJICIIBHOCTH MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE
IIpU PEIICHUH 3a]1a4;

YMETh MIPUMEHSTH MapajlieIbHOE MPOSKTUPOBAHUE ISl H300pakeHus puryp;
YMETh MPUMEHATh MEPICHIUKYIIPHOCTH MPSIMOW W TUIOCKOCTH TPU PEIICHUU
3ajau;

BJA/€Th TOHATUSMHU OPTOrOHAJIbHOE MPOCKTHUPOBAHHE, HAKIOHHBIE U HX
IPOEKLMH, YMETh MPUMEHITh TEOPEMY O TPEX MEPHEHAUKYISIpax MpH PelieHUuU
3ajay;

BJa/eTh TMOHATUAMM PACCTOSHUE MEXIy (uUrypamu B NPOCTPAHCTBE, OOIIMH
NEPIEHIUKYIIAP ABYX CKPEIIMBAIOIIMXCS MPSIMBIX U YMEThb NMPUMEHSATh UX NPHU
pelIeHnN 3aj1ay;

BJIQ/IETh MOHITUEM YTOJI MEXAY NPSIMOM U IJIOCKOCTBbIO U YMETh IMPUMEHSTH €ro
IIpU PEIICHUH 3a]1a4;

BJIQJIeTh TOHATHSMH  JBYTPAaHHBIM  YTrOJd, VYrOd MEXKIY IUJIOCKOCTSIMH,
MEPIICHINKYIAPHBIC TUIOCKOCTH U YMETh MPUMEHSTh UX MPU PEIICHUH 33/1a4;
BJIQJIeTh TOHATUSAMU TpU3Ma, TNapaUlefienunea] W TNPUMEHSATh CBOWCTBA
napaiesienunea npyu peleHny 3a1au;

BJIQ/ICTh TIOHATHEM TPSAMOYTOJIbHBIN MapaljieNenunea] W TMPUMEHSATh €ro IMpHu
pelleHny 3aja4;

BJaJETh TMOHATUSAMU TNHPAMHUAA, BHUABI MHPaMHI, 3JEMEHTbl IPaBUIbHON
NUPAMUJIBI U YMETh IPUMEHSTh UX MPU PELICHUH 3a/1a4;

UMETh MPEACTABICHUE O TeopeMe Dilepa, MpaBUIbHBIX MHOTOIPaHHUKAX;
BJAJE€Th TOHATUEM IUIOIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB U  YMETh
NPUMEHSATD €r0 PU PELIeHUH 3a1a4;
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BIIAJICTh TIOHSITHSIMU TeJIa BpaieHus (MUINHAP, KOHYC, map U chepa), UX CCUCHHS
Y YMETh IPUMEHSATHh UX MIPU PEIICHUM 33]1a4;

BJIQJIETh TIOHATUSAMH O0BEM, OOBEMBl MHOTOTPAaHHUKOB, TeJl BpalleHUS U
MIPUMEHATH UX TIPU PEUICHUM 3314,

UMETh MPEJICTABICHUE O IJIOMAAU cPepbl M1 YMETh MPUMEHSTH €ro MPH PEIICHUN
3aja4;

BJIAJICTh TTOHSTUSAMU BEKTOPHI U UX KOOPJUHATHI;

YMETb BBITIOJHATH OIEPALIMU HAJl BEKTOPAMU;

MCMOJIB30BaTh CKAJSIPHOE MPOU3BEACHNUE BEKTOPOB IIPU PELICHNUH 33144,
MPUMEHSTh YpPaBHEHUE IUIOCKOCTH, (OPMyy pacCTOSIHUSI MEXKIYy TOYKaMH,
ypaBHeHUE chepsl IPH PEIICHNUH 3a/1a4;

MIPUMEHATH BEKTOPBI U METOJT KOOPJIMHAT B MPOCTPAHCTBE NIPU PELICHUM 33]1a4
MCIMOJIb30BaTh OCHOBHBIE METO/IBI JIOKA3aTENbCTBA, TPOBOAUTH JOKA3aTEIbCTBO U
BBITIOJIHATH OIPOBEPIKEHUE;

MIPUMEHSATh OCHOBHBIC METO/IbI PEIICHUS] MATEMATUUECKUX 3a]1a4;

Ha OCHOBE MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE XapaKTEPHU30BaATh
KPacoTy U COBEPIIEHCTBO OKPYKAKOIIETO MUPA U ITPOU3BEACHUN UCKYCCTBA;
BbInyCKHHUK Ha yrjy0JJeHHOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUTHCS:
ONEpUPOBATH TOHATHUEM OIPEACICHUS, OCHOBHBIMM BHJAMHU OIPEICIICHUM,
OCHOBHBIMH BUJIaMHU TE€OPEM;

CBOOOJIHO OMPEAENATh TUI W BBIOMPATh METOJl PEIICHUS TOKa3aTelbHBIX U
Jorapu(PMUUYECKUX YpaBHEHUM M HEPABEHCTB, MPPALMOHAIIBHBIX YpPaBHCHUN U
HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
CBOOOJIHO penIaTh CUCTEMBI IMHEHHBIX YPaBHEHUM;

MPUMEHSTh METOJIbl pEIHIeHUs npocTelmux auddepeHInATbHBIX YpPaBHEHUI
MIEPBOTO U BTOPOTO MOPSIKOB

CBOOOJHO BJIAACTh CTAHJAPTHBHIM ammapaToM MaTeMaTHYeCKOro aHajiu3a sl
BBIYUCJICHUS MPOU3BOAHBIX (DYHKIIMN OJHOM MEPEMEHHOM;

CBOOOJHO TPUMEHSATH ammapaT MaTeMaTHYeCKOro aHaiu3a IS HCCIICIOBAHMS
(GYHKIIUH ¥ TIOCTPOCHUS TPpa(UKOB, B TOM YHCIIC UCCIICIOBAHUS Ha BBITYKIIOCTD;
OTICPHPOBATH OHATHEM IEPBOOOPA3HON (PYHKITUM JIJIST PEIICHUS 3a/1a4;

OBJIQJICTh OCHOBHBIMHU CBeJIeHMSIMU 00 wuHTerpane Hprorona—JleiOuuma u ero
MPOCTEUIINX TPUMEHCHUSIX;

ONEPUPOBATH B CTAHAAPTHBIX CUTYALUSX MTPOU3BOAHBIMH BBICIIUX MOPSIKOB;
BJIQJICTh TIOHSATHUSIMU BTOpasi MPOU3BOJHAS, BBIMYKIOCTh Tpaduka (PyHKUIUM U
YMETb UCCIIeI0BATh (YHKIIMIO HA BBIMYKJIOCTh

MPUMEHSTH TP PEIICHUH 3a71a4 POPMYITy PACCTOSIHHUS OT TOUYKH JI0 TUIOCKOCTH;
BJIAJCTh pa3HBIMH CIOCOOAMH 3aJaHUs TPSIMOW YypaBHCHHSIMH H yMETh
MPUMEHSTH TIPY PEIICHUH 3a]1a4;

MPUMEHSTH MPU PEUICHUU 3a/a4 U J0Ka3aTeIhCTBE TEOPEM BEKTOPHBINM METOa U
METOJI KOOP/IMHAT;

UMETh TIPENICTaBlIeHHEe 00 akchoMmMax o0beMa, MPUMEHSTh (POpMYyNBl O00BEMOB
MPSIMOYTOJILHOTO TapaljIeNIeTUIe1a, MPU3Mbl U TMHPAMUJIBI, TETpadapa MpHU
pEIIeHNH 3a/1a4;
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— TPUMEHSTh HHTETPAN JJII BEIYHCICHUS 00bEMOB U TIOBEPXHOCTEH TEJ BpaIleHUs,
BBIYUCJICHUS TUIOAAN chepruyecKoro mosica 1 0obema apoBoro cios;

— HMETh MPEJCTaBICHUE O JBIXKCHUSX B MPOCTPAHCTBE: IMapasuieIbHOM IepeHoce,
CUMMETPUHM OTHOCUTEIHHO TUIOCKOCTH, IIEHTPAJbHOW CHMMETPHH, IOBOPOTE
OTHOCHUTEJIBHO TMPSMOM, BUHTOBOM CHMMETPHH, YMETh MNPHUMEHATh WX IIPHU
peIlIeHUH 3aJ1ay;

— HMETh IPeICTaBICHUE O TJIOMIAI OPTOrOHAIBHOM MPOCKINH;

— YMETh MPUMEHSITH (OPMYIIBI 00HEMOB NP PEIICHUHN 3a]1a4

— HaxoAuTh 00bEM Mapajuiesienunea U TeTpad’apa, 3aJaHHbIX KOOPJIMHATAMU CBOUX
BEPIINUH;

— 3a/JaBaTh NMPAMYIO B IPOCTPAHCTBE;

— HaxOAUTh PACCTOSTHUE OT TOUKH JI0 MJIOCKOCTH B CUCTEME KOOP/IUHAT;

— HaxOAUTh PACCTOSTHUE MEXK]Yy CKPEIIMBAIOIIUMUCS TPSMBIMU, 3aJaHHBIMU B
CHUCTEME KOOpIMHAT

1.5. Kosin4ecTBO 4aCOB Ha OCBOEHHME MPOTPAMMBI M CIMILIMHBI.

00beM o0pa3zoBaTeIbHOM MporpaMMbl 251 4acoB, B TOM YHCIIE:

00s13aTeNIbHON ayIUTOPHOM yueOHOM Harpy3ku oOyuaromierocs 234 4acos;

TeopeTndeckoe ooyueHue — 184 yaca;

MpakTUYecKue 3ausatusa — 50 4acos;

MIPOMEKYTOUYHOM aTTECTAIMU -89acOB, KOHCYJIbTalMK — 9 yacos.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUILJINHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Bup yueOHoi padoThI Oo6bem
4acoB

O0bem 00pa3oBaTe/IbHOI NPOrPAMMBI 251
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 234
B TOM YHCJIE:
TEOPETUUCCKUE 3aHITHS 184
MPAKTUYECKUE 3aHATHUS 50
KOHCYJIbTAINH 9
IIpomexyTounas arrectauus B popme:
sK3ameHa B 1,2 cemecTpe 8
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2.2. TemaTu4ecKuil IJIaH U colep:KaHue Y4eOHOUM TMCcHUIIMHBI MaTeMaTuka

(TexHuuyeckuii mpoduJib)

HaumenoBanue Copep:xanue yuedOHOI0 MaTepHaJia, JIaopaTopHble paGoThl U NPAKTHYECKHe 3aHATHS, Oo0bem
pa3iaesioB M TeM CcaMOCTOsITeJbHAsl padoTa 00y4aloIuXcs, KypcoBasi padbora (IpoeKT) (eciu npedycmompenvt) 4acos
1 2 3
O3HaKOMJICHHE C POJBI0 MaTEMaTHKH B HAyKe, TEXHHKE, SKOHOMHKE,HH()OPMAMOHHBIX TEXHOJIOTHAX H
BBenenue MIPaKTHYECKOH AesTenbHOCTH. O3HAKOMIICHHE € IETSIMU | 331a9aMi U3yUCHUS] MaTeMaTuKH IIpH 2
ocoernn npodeccuit CI10O u ciermansHOCcTe# CIIO.
Pa3gen 1. PazBuTne Copneprxkanne yaeOHOr0 MaTepuania 10
MOHATHSA 0 YHCIIe 1 [HelictButensHple umcna. Llenple n panmoHanmbHbIE 4ucia. ApH(METHYECKHE ICHCTBHS Hal
YHCIIaMH, OCHOBHBIC 3aKOHBI JEWCTBHA HaJl PAllMOHAIBHBIMHU YHCIaMu. MppannoHalbHBIE YHCTA.
JlelicTBUTENbHBIE YUCIIA.
[Mpubnuxennple  BblumcieHus. Croco0 3amucu NPUOIMKEHHBIX 4YHcel. AOCONIOTHAas |
2. OTHOCHUTEJIbHAS MTOTPEITHOCTH. 8
3. Kommnekcusle yucna. ['eomeTpuueckast HHTepIpeTamys.
4, JleiicTBUS HaJl KOMIUICKCHBIMHU YHCJIAMH B aire0Opandeckoi popme.
IIpakTrueckue 3aHATUSA
1. HaxoxneHune nNpHOJIMIKEHHBIX 3HAYCHUH BEIMYMH M IOTPEIIHOCTEH BBIYMCICHHH (aOCOMIOTHOW U 2
OTHOCHUTENBHOH). JIeficTBYS HaJl KOMITIEKCHBIMH YHCIIaMU B anredpandeckoit Gpopme.
Pa3nen 2.Kopumn, crenenn | CozmepikaHue yueOHOT0O MaTepuaia 28
H JI0rapuPMbLL 1. Crenienp ¢ nensiM nokasareneM. Kopan u crenenu. Kopan HaTypaiabHOW CTENEHH W3 YNCIIA U UX
CBOWCTBA.
2. CrerneHn cpalMOHAIBHBIMH TIOKA3aTeNIsIMH, UX cBOHCTBA.CTENEHH C IeHCTBUTEILHBIMH
noxa3zareasiMyi. CBOWCTBA CTENIEHHU C JEHCTBUTENIFHBIM TOKA3aTEeNIeM.
3. UppanmonanbHbIX ypaBHEHUH.
4. Jlorapudm 4ucna. OCHOBHOE JIOrapu(pMHUIECKOE TOKAECTBO.lecaTHIHbIen HATypallbHbIE
JIoTapuQMBI.
5. IIpeobpa3oBanne norapudmMuyuecKux BeIpaxeHnH. PopMysa mepexoa K HOBOMY OCHOBAHHIO.
6. [okazarenbHast n jorapupmudeckas QyHKuus
7. [lokazarenbHbIE ypaBHEHUS
8. IToka3aTenbHbIE HEPAaBEHCTB
9. Jlorapudmudeckne ypaBHEHHS
10. Jlorapupmudeckne HepaBeHCTBA. 20
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HpaKTI/I‘{eCKI/Ie 3aHATHA
1.HaXO)K)IeHI/Ie 3HAYCHHH CTEIICHEH C palOHAJIbHBIMU IMOKAa3aTCIAMMU. CpaBHeHne CTCIICHEH.

BrInonHeHne pacyeToB ¢ paguKanaMu 8
2. IIpeoOpa3oBaHys BEIpAKEHUH, CONEPIKALTINX KOPHH, CTETICHH, JIOTapH(MEIL.
3.Pemenne moxazaTenpHbIX, T0TapupMUIECKAX YPAaBHEHHUI.
4.Pemenne moKa3aTeIbHBIX, JOTapU(PMUIECKIX HEPABEHCTB.
Pazgex 3. IIpsmbie u ConeprkaHue MaTepHraia
MJIOCKOCTH B 20
npocTpancTBe 1. AKCHOMBI CTEpEOMETPHUH. B3anM130e PacrioNOKeH e IBYX NPAMbIX B IPOCTPAHCTBE.
2. B3auMHoe pacnosnoxeHnne npsiMoit u miockocty. [lapamienbHOCTh IpSIMON UITIOCKOCTH.
3. IlepneHIUKYISIPHOCTE NPSAMOU U IUVIOCKOCTH.
4. IlepnenuKynsp ¥ HaAKJIOHHAs. YTOJ MEXY NPSAMON U MJIOCKOCTBIO.
5. [TapannenbHOCTh MIIOCKOCTEH.
6. JByrpaHHbIi yroi.Yrosi Mexay IIOCKOCTSIMH.
7. [lepneHANKYIAPHOCTD ABYX IIOCKOCTEH.
8. I'eomeTprueckue mpeodpa3oBaHus MPOCTPAHCTBA: NTApAJUIECIBHBIN IEPEHOC, CHMMETPHS
OTHOCHTEJIFHO TIIIOCKOCTH.
9. [MapannensHoe npoekTHpoBaHue. [1nomans OpTOroHaNbHON POEKINH.
H300paskeHHenpOCTPAHCTBEHHBIX (QHUTYD. 18
[IpakTrueckue 3aHATUSL
1.ITpu3HakyM B3aWMHOTO DACIOJIOKEHUS MPSIMBIX. YTON MeXAy npsmeiMu.llepnenmuxymsap u
HaKJIOHHasg K  IUIOCKOCTU.  YToJMexJy  IpsAMOM M IUIOCKOCThIO.  PaccrosHue
MEXIYTUIOCKOCTIMHI,MEX/Ty CKPEIIHMBAIOIIMMHUCS HPSAMBIMU, MEXIY IMPOU3BOJIBHBIMH (PUTYypaMuB
MPOCTPAHCTBE.
2
Paznen 4. Komounaropuka | Coxepkanue yueOHOTro MaTepuana 12
1. | OcHoBHble TOHATHS KoMOWHaTopuku. [IpaBmina koMOMHATOpWKH. Pa3memieHus, coderaHust |
TIePECTaHOBKH.
2. | KombGunaropusie 3anaun. [Toycuer uncna pa3MelieHni, NepecTaHOBOK, COUCTaHHH.
3. | Pemenne ypaBHeHHMI ¢ TOMOIIBIO GOPMYIT KOMOMHATOPUKHI
4. | ®opmyna 6mHoma Herotona. CoiicTBa OMHOMUHANBHBIX Kodddunmentos. Tpeyronsauk [Tackans 8
IIpaxkTryeckue 3aHATUA
1. Pemenne koMOMHATOPHBIX 3a7a4. [IpuKinagHple KOMOMHATOPHEIE 3aJa4H.
2. Pemenue 3ama4 Ha npuMeHeHue Gopmyiisl OnHomMa HeroToHa 4
Paznen 5. Koopaunatel 1 | Comeprkanue yueOHOTO MaTepraia 16
BEKTOPBI 1. Bexropsl. Monyne Bektopa. PaBeHCTBO BekTOpOB. CliojkeHHE BEKTOPOB. Y MHO)KEHUE
BEKTOpa Ha YHCIIO.
2. PasnoxxeHne BeKTOpa Mo HampapieHHsM. llpsmoyroipHast (ZeKapToBa) CHCTEMa KOOPAWHAT B 14
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Nookow

MIPOCTPAHCTBE.
Koopaunats! BekTOpa.

dopmyna pacCTOSIHUSA MEXIY ABYMs TOUKAaMH, JJIMHA BEKTOpa.

CkaspHOE IPON3BEACHUEBEKTOPOB. YTOI MEX Iy IByMs BekTopaMu. [Ipoekmus BeKTopa Ha OCb.
Hcnonp3oBaHe KOOPANHAT M BEKTOPOB IIPU PEIICHNN MAaTEMAaTHIECKUX W MPHUKIIaIHbIX3aad.
YpaBHeHUs chephl, INIOCKOCTH U IPSMOT.

[IpakTuueckue 3aHATHS

1. BekTopsl. [leiicTBUS ¢ BEeKTOpaMH, 3aJaHHBIMU KOOPIUHATAMI.

Paccrosuue Mexny Toukamu. CKalIsipHOE IPOU3BEICHHE BEKTOPOB. 2
Paspnen 6. OcHOBBI ConeprxaHue yaeOHOTO MaTepHuania 30
TPUTOHOMETPHH 1. Paguannas Mepa yria. BpalarensHoe IBHKEHHE.
2 CuHyc, KOCHHYC, TAHT€HC U KOTaHT'€HC YHUCIIa.
3. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA, IPHUMEHEHHE OCHOBHBIX TPHUTOHOMETPHUYECKUX
TOK/IECTB JJIsl BEIYUCIICHHS 3HAUCHUH TPUTOHOMETPUUECKUX (DYHKLMA.
4. DopMyJibl IPUBEACHHUS.
5. DopMyIIBEl CII0KEHUS, TPEOOPa30BAHUS BEIPAKCHUH.
6. ®opmyisl yaBoeHuss OopMyJibl IOJIOBUHHOIO YIIa.
7. Cymma TpuronoMmerpuuecknx (yHkuoumil. IlpeoOpasoBaHnme CcyMMBI B IIPOU3BEICHHE H
MIPOMU3BEACHUS B CYMMY.
8. Tpuronomerpudeckne QyHKIIUH.
9. OOpaTHbIe TpUroHOMeTpHiYecKne QyHKINH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.
10. | IIpocreiimme TPUTOHOMETPHUUECKHE YPABHEHUSI.
11 | Ilpocreiinne TpUrOHOMETPUIECKHEHEPAaBEHCTBRA.
12 | [lpumeHeHne OOIIMX METONOB pEIICHUS YypPaBHEHHH TMPH PEIICHUH TPHUTOHOMETPHYECKUX
ypaBHEHHUH. 24
IIpakTHueckue 3aHATUS
1.PaguaHHbIl MeTOx W3MEpeHMsS YIJIOB BpAIIEHHS M CBA3b C TpaaycHOil Mepoil. OmpeneneHuit
TPUTOHOMETPHUYIECKUX (QYHKIUIAIS YTIIOB TOBOPOTA, HAXOXKACHHE 3HAYCHHUH 110 TabuunIe.
2. IlpumeHeHHE OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB K PEOOPa30BAHUIO BHIPAKEHHH.
3.IlpumeHeHne oOIIMX METONOB PELICHUs] YPaBHEHUH MPH PEIICHUH TPUTOHOMETPUYECKUX YpaBHEHHH U
HEPaBEHCTB. 6
Pazpnen 7. @ynkuun n Cojneprxanue yaeOHOr0 MaTepHuaia 18

17



rpa¢guku

1. @ynxunn. O6nacTh onpeaeneHus 1 MHOXKECTBO 3HaYCHHI; Tpaduk QyHKIHY.

2. CgoticTBa (yHKIMH. MOHOTOHHOCTB, YE€THOCTh, HEYETHOCTH, OTPaHHMYCHHOCTH, MEPUOAUYHOCTD.
[MpomexxyTkn Bo3pacTaHusi ¥ yObIBaHHs, HauOOJIbIlee M HaWMEHbIIEe 3HAYCHUS,TOYKH
skcTpemyMa. Croxuas QyHKImA (KoMmo3unws). [loHsTrne 0 HelpepsIBHOCTH (YHKITHIH.

3. Cxema wmccienmoBanust ¢yHKumu. ['paduueckas wHTepnperanusa. [Ipumeps! (yHKIMOHATBHBIX
3aBHCHMOCTEH B peajbHBIX IpoLeccax U SBICHHAX.
4. [IpeobpaszoBanus rpadukos. [lapamienbHBINA TEPEHOC, CHMMETPHS OTHOCHTEIIEHO OCeH

KOOPJMHAT ¥ CHMMETPHS OTHOCUTENIFHO Havaa KOOPAWHAT, CHMMETPHS OTHOCHTEIIBHO
NpSIMON y = X, paCTSDKEHHE U CHKAaTHE BIOJb OCEl KOOPAMHAT.

5. CreneHHble, TOKa3aTeNbHbIe, JJorapuMuYeckue QYHKIMU, OCTPOSHHE U YTEHHE rPadHKOB.
6. Tpuronomerpuueckue Gpynkunu. [IpeodpasoBanue rpaduKos.
7. OO0paTtHbIe TPUTOHOMETPUUECKHE (QYHKIIHH.
14
[MpakTryeckne 3aHATHA
1. CsotictBa Qynkmmit. [locTpoeHne u yTeHHE TPAPUKOB CTENCHHBIX M IOKA3aTENbHBIX (YHKIHUH,
morapudmIrdeckux GyHKnui. OOIacTh onpeeneHns
2. CoticTBa 1 rpahuKy CHHYca, KOCHHYCa, TAHT'€HCa U KoTaHreHca. [IpeoOpazoBanust rpauKoB.
OO0paTHbIe TPUTOHOMETPUUYECKHE PYHKIIMU U X FPaHKH. 4
Pa3nen 8. Muororpanauku | Conep:kaHue MaTepuana
U KpYyTJble Tejaa 26
1. [HonsTe MHOrorpaHHuka. MHororpaHisle yribl. Boinykible MHOrorpanHuku. Teopema Dinepa.
[IpencraBnenne 0 MpaBWIBHBIX MHOTOTPAHHHMKAX (TeTpa’ape, KyOe, OKTa’ape, moneKa’qpe U
HKOCad3pe).
2. [Mpu3zma. Ilpsimast u HakJIOHHAs pu3Ma. [IpaBuibHas npu3Ma.
3. MMapamnenenunexn. Ky6. Cummerpun B KyOe, B mapajulesenuiiesie, IpusMe.
4. [Mupamuna. IlpaBuneHas nupamMuga. Y ceueHHas nupamuja. Terpasap.
5. Hunuaap.  OcHoBaHHWe, BBICOTa, OOKOBas MOBEPXHOCTh, oOpasymomias, pasBepTka. OceBble
CEYEHUs U CeUeHHs], TapayieIbHbIe OCHOBAaHHI0. DOPMYITBI IO U TOBEPXHOCTEH IUIHHIPA.
6. Konyc. Yceuennsrit konyc. OCHOBaHUe, BHICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
OceBble ceueHns ¥ CeUeHHs, apauieNbHble OCHOBaHMI0. DOPMyJIBI TUIONIAIN IOBEPXHOCTEH
KOHYca.
7 [Iap u chepa, nx ceuenus. KacatenpHas iockocts k cepe. [Tnomane chepsl.
8. OO0bem u ero usmepenue. MHTerpansHas popmyia o0bema.
9. ®opmynel 06beMa Kyba, IPSMOYTOIEHOTO NapalIeseneaa, IPU3MBbI, HWINHIPA.
10. ®opmyner 00beMa upaMuabl 1 KoHyca. @opmyitel 00bema mapa 1 Iiomaay cepsl.
11. [Momobue Ten. OTHOMICHHS TUTOIAACH TOBEPXHOCTEH U 00BEMOB MOJJOOHBIX TEl 22
[MpakTryeckne 3aHATHA
1IIpm3ma. Ilpsmas m HaknoHHas mnpusMma. IlpaBunbHas npusma. Ilapamutenenumnen. Ky6.Ilupamuna.
IIpaBuiibHas NAPAMUIA. YceueHHas MpamMua. Terparap. Brruncnenue rIomaen 4

18



HOBerHOCTI/IBLI‘II/ICJ'IeHI/Ie 00BEMOB MHOTOIpaHHUKOB.

2.1umunap. Konyc. Yceuennsiii koHyc. OceBble CEUSHHUS U CEUSHMs, NapaulesibHble ocHoBaHuto. [llap n
cepa, ux ceueHns. Brruncnenue mioniaaei. Berancnenne 00beMOB MHOTOTPaHHUKOB U TEJI BPAICHHUS.

Paznen 9. Hauaja
MaTeMaTHYeCKOro
aHaJIHN3a

Coneprxanue MaTepuaia

24

1.

o

~

[MocnenoBarensHocTr. CriocoOBI 3a/1aHKs M CBOMCTBA YHCIOBBIX MOCIIEI0BATELHOCTEH.

ITonsarue o npenene nocnenoBatenbHOCTH. CyliecTBOBaHHE Mpe/esia MOHOTOHHON

OrpaHUYeHHOH nocneaoBaTenbHOCTH. CyMMHpOBaHHE MocieoBaTenbHocTel. beckoHeuHo
yOBIBaroIasi reOMeTpUUecKasi IPOrpeccusi U ee CyMMma.

[MpousBonHas. [Tonsrue o npon3BoHOI QYHKINH, €€ TeOMETPUIECKUH U PU3NIecKHid

CMBICH. ANTOPUTM BBIYUCIIEHHS NIPOU3BOJHONM HAa MPUMEPE BBIYMCICHUS MTHOBEHHOW CKOPOCTH U
yrioBoro ko3 duireHTa KkacaTeIbHOMH.

[TponsBoxHBIE CYMMBI, Pa3HOCTH,IIPOU3BEICHHUS, YaCTHOTO. Tabmuna mpou3BOIHBIX IIEMEHTAPHBIX
GbyHKIHH.

[Ipumenenne Tabnuie! s qudGepeHITUPOBaHU (PYHKIHIIHA

YpaBHeHHe KacaTenbHOH K Tpaduky QyHKIHH.

Bropas mpousBosHas, ee reoMeTpuueckuid W Qusudeckuil cMbici.HaxoxkaeHne CKOpocTd s
nporecca, 3a4aHHOro GopMyI0i ¥ rpaduKoM.

Teopembl 0 cBsI3M CBOMCTB (DYHKLIUH U TPOM3BOAHON, (POPMYIHUpPOBKA UX.

[TpuMeHeHne NPOM3BOAHOW IS pEIleHHs 3a1ad Ha HaxXOXKICHUE HauOOJBIIEro, HAWMEHBILIETO
3HAUEHUS U HAa HAXO0XICHUE IKCTPEMyMa.

[Tpumenenne MpoM3BOAHON K MCCIICIOBAHUIO (DYHKIUH U TOCTPOSHHIO TpauKkoB

18

[IpakTryeckue 3aHATHS

1. TIponsBomHas: MEXaHWYECKAH M TEOMETPUICCKHHA CMBICI TPOW3BOJHON.YpaBHCHHE KacaTelIbHOW B
o011eM BUIE.

2. IlpaBmwma u ¢opmynsl muddepeHnmpoBanus. [IpuMeHeHHe TaOIHIBI MPOU3BOAHBIXIIIEMEHTAPHBIX
GbyHKUAH 1 U PepeHIUpOBaHuS () YHKITHIA.

3. TlpoBeaeHwmeE C MOMOIIBIO IPOU3BOTHOMN HCCIICI0BAHUS (DYHKIIUH, 3aJaHHOM (HOPMYJION.

Pazgen 10. MnTerpas u ero
NpUMeHeHHe

Copepxanne MaTepuana

16

o~ E

[epBooOpasnasi. [IpaBuia BEIYHCICHUS TIEPBOOOPA3HOM.

[NonsaTue HeonpeneneHHOro HHTErpana. [IpocTeiinme cBoiicTBa HHTETpaa.

Tabnuna mpocTeHIIX HEONPEACICHHBIX HHTETPAJIOB.

Teopema Hetorona—JIeiibania

HpI/IMeHCHI/Ie OINPECACIICHHOTO MHTETpajia I HaXOXKACHUATIIIOMIaan KpHBOJ’IHHeﬁHOﬁ Tpancuuu.
[Tpumeps! npuMeHEHNUS HHTETpaia B GU3UKE U TEOMETPHH.

12
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[MpakTHyeckue 3aHATHS
1. Beruucnenue nepBooOpazHoi Juist JaHHOW (yHKIMK. HaxoxxaeHre HeonpeaenéHHbBIX HHTETPaIoB.
2. IlpumeHeHHE ONpENENICHHOTO HMHTETpaia JUlsl HaXOKACHHsS IUIONIAAW KPUBOJHMHEHHOW Tparermu.

®opmyna Herorona—JleiiOHmIa. 4
Pa3gen 11. DnemMeHTHI ConeprxaHne MaTepraia 12
Teopuu BePO’ITHOCTfﬁ LN CoO0biTHE, BEPOSTHOCTD COOBITHS, CIIOKEHHUE U YMHOKEHHE BeposTHOCTEH. [ToHATHE O
MaTeMaTHieCKoU HE3aBUCHMOCTHU COOBITHIL.
CTATMCTHKH 2. JIuckpeTHast ClydaiiHas BeNMYWHA, 3aKOH ce pacmperencHus. UuCIoBble XapaKTepHCTHKH
IUCKPETHOH ciaydaiiHOW BenWdrHEL. [I0HATHE 0 3aKOHEOOBIINX YHCET.
3. [TonsTre o 3amagax MaTeMaTHYeCKOH CTaTUCTUKHU. I eHepaibHAs COBOKYITHOCTH, BBIOOpKa,
cpenHee apuMeTHIECKOE, MEJHAHa.
4. [IpencraBnenne qaHHBIX (TaOIMIBI, JUATPAMMBI, TPABHKH).
33,[[21‘-{ C IPUMCHCHUEM BEPOATHOCTHBIX METOJOB. 8
IIpakTrueckue 3aHATUSA
1. Knaccuueckoe omnpeseneHue BEposTHOCTH, CBOHCTBA BEPOATHOCTEH. BeIuncieHne BeposTHOCTEH.
2. BrlunciieHne YUCIIOBBIX XapaKTEPUCTHK JUCKPETHOM CITydailHOW BEJTMYHHBL 4
Pa3nen 12. YpaBuenus mu | CozpepkaHue MaTepuaia
HepaBeHCTBa 20
1. CaezieHNs 0 KOPHAX anreOpandecKuX ypaBHEHHUH, TOHATHE UCCIEAOBAHNS YPaBHEHHH 1 CHCTEM
YpaBHEHH.
2. OCHOBHBIE IPHEMBI X PEUICHUs TOKA3aTeIbHBIX U JIOTapU(PMUIECKIX YpaBHEHUH (pa3iioskeHne
Ha MHOXHTEJIH, BBEJICHUE HOBBIX HEH3BECTHBIX, II0JICTAHOBKA, rpaduueckuii MeTox).
3. OCHOBHBIE IPHEMBI X PEUICHUS] TPUTOHOMETPHUUECKUX YPaBHEHHH.
4. HepaBenctBa. ParonansHble, HppanuoHanbHele. OCHOBHBIE NpHUEMBl UX penieHus.Meton
MHTEPBAJIOB.
5. IToxa3arenbHbIe U JlorapupMuIeckue HepaBeHCTBA. OCHOBHBIE MPUEMBI X PEIICHHUS
6. TpuroHomeTrpudeckre HepaBeHCTBA. OCHOBHBIE IIPUEMBI X PEIICHHS.
7. CucteM ypaBHEHHH, OCHOBHBIE CIIOCOOBI peIIeHHs.
8. HpI/IKJ'IaI[HI)Ie 3aJa4u. HpI/IMeHeHI/Ie MAaTEMATUYCCKUX METOHOB JIs PCIICHUA COACPKATCIBbHBIX
3a7a4 M3 Pa3IMYHBIX oOJyiacTell HayKH M MpakTHKu.MHTeprperanns pe3ysbTara, Y4eT peallbHbIX
OTpaHUYCHUH. 16
[MpakTryeckue 3aHATHA
1. OcHoOBHBIE TIpHEMBI pELICHHsS HPPALMOHAIBHBIX YPaBHEHHH, ITOKa3aTeNIbHBIX ypPaBHEHHH |
Jorapu(pMUUYECKHX ,TPUTOHOMETPHIECKUE YPABHEHHH.
2. Pemenue cuctem ypaBHEHHH C IPUMEHEHHEM PA3JIMYHbIX CIIOCOOOB. 4
Bcero 251
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2.3 XapaKTepucTHKA OCHOBHBIX BH/I0B Y4eOHOMH 1eATeJIbHOCTUCTY/AEHTOB

Coaep:xanue o0yueHust

XapaKTepucTHKA OCHOBHBIX BU/0B 1eATEIbHOCTH
CTYIeHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

BBenenue

O3HakOMJICHHE C pOJBbI0 MaTeMaTHKUd B HayKe, TEXHUKE,
HKOHOMHKE,NH()OPMAIIMOHHBIX TEXHOJIOTUSX U MPAKTHYECKOU
NEeSITETTHHOCTH.

O3HakOMJICHHUE C LEISIMU U 3a7auaMi U3YYCHUS MaTEMaTHUKH
npu

ocoenuu npodeccuit CI10 u cnennansHocreit CI1O

1. AJITEBPA

Pa3zButne nmonsaTus
O 4YHuCJIC

Bremonnenue apudMeTuueckux JCHCTBUM HajJ YUCIIAMU,
coueTast

YCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxoxxnenne  npuOMMKEHHBIX — 3HAYCHWH  BEIMYMH U
MOTPEIIHOCTEM

Boruncnennii(abComOoTHO M OTHOCUTEJIBHOI); CpaBHEHUE
YHCIIOBBIXBBIPAXKCHHI.

Haxoxxnenne ommOoK B MpeoOpa30BaHUSIX M BEIYMCICHUSX
(OTHOCHTCS KO BCEM IIYHKTaM IIPOrpPaMMBbl)

Kopnu, crenenu, sora-

O3HaKOMJICHHE C TOHATHEM KOPHS N-i CTENEHU, CBOWCTBaMU

pUGMBI pPaauKagoB U PABUIAMH CPAaBHEHUS KOPHEH.

@opMyJIMPOBAHUE OIPEIECICHUSI KOPHS M CBOMCTB KOpHEM.
Bbluncnenre U cpaBHEHHE KOpPHEHM, BBINOJHEHHUE NPUKUIKU
3HAYEHHUsI KOPHS.
[IpeoOpazoBaHre YUCTOBBIX U OYKBEHHBIX BBIPAXKECHU,
COZIepKAIIUX PaJUKAIIbL.
Beimonnenne pacueroB 1o gopmynam, — coaepKalium
pajuKalbl, OCYIIECTBISI HEOOXOAMMBIE IOJCTAHOBKU H
npeoOpa3oBaHusl.
Omnpenenenne paBHOCUIBHOCTH BbIPAXKEHUH € pauKaIaMH.
Pelenne nppaiioHanbHbIX YpaBHEHUN.
O3HaKOMJIEHHE C TOHITHEM CTENEHH C JeMCTBUTEIbHBIM
[IOKa3aTEJIEM.
HaxoxxneHne  3Ha4eHUM  CTENEHH,  WCNONB3YysSd  IIpHU
HE00X0IMMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA.
3anucbIBaHUE KOPHS N-i CTETIEHU B BUJIE CTETIEHHU C IPOOHBIM
MoKazareneM U Hao0OopoT.
®opMyIMpPOBAHUE CBOWCTB CTENEHEN. Bhruncienne crenexei
C palMOHAJIBHBIM I[IOKa3aTelIeM, BBIINOJHEHUE MPUKUIKU
3HAYEHHUsI CTETIEHU, CPABHEHHE CTETICHEM.
[TpeoOpazoBaHre YHCTOBBIX  OYKBEHHBIX BBIPAKECHUI,
CoIEpXKalllMX CTENEeHU, TMPUMEHsSss CBoiicTBa. Pemienue
MOKa3aTeNbHBIX YPAaBHEHUI.
O3HakoMJIEHHME C NPUMEHEHUEM KOpHEHW M CTENEHed MpH
BBIYMCIICHUM CpPEIHUX, JECJICHUM OTpe3ka B  «30JI0TOM
cedeHuM». PenieHuenpukiIaaHbIX —3a7ad  Ha  CIIOXKHBIE
MIPOLEHTHI.

ITpeoOpasoBanue Bremonnenne mpeoOpa3oBaHuil  BBIpOKEHUH, NPUMEHEHUE

anredpanvdecKrx BhIpAKEHUI

CBSI3aHHBIX CO CBOMCTBAMU CTEIICHEHN U JIOl“apI/I(bMOB.




Onpenenenne oOJacti JIOITYCTUMBIX 3Ha4YeHUHU
Jorapu(pMHUECKOTOBBIpaXKEeHUsA. PerieHne gorapupmMuuecKux
ypaBHEHU U

2. OCHOBbBI TPUTTOHOMETPUUA
OcHoBHBIE IOHATHSA W3y4eHne paluaHHOrO METO/Ia U3MEPEHUS YIJIOB BPAILEHUS U
UX CBSI3U € IpadycHOl Mepoil. 300paxkeHue yrioB BpaleHus
HAOKPYKHOCTH, COOTHECEHHE BEIWYMHBI YIVIa C €ro
PacCIIOJIOKECHUEM.
OcHoBHbIE IIpuMeHEHNEe OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECCTB UL
TPUTOHOMETPUUECKHE BBIUUCIICHHUS] 3HAUCHHWH TPUTOHOMETPUYECKHX (QYHKIUH I10
TOXKJIECTBA OJIHOM M3 HUX
ITpeobpazoBanus W3yueHre OCHOBHBIX (DOPMYT TPUTOHOMETPUH: (HOPMYIIBI
IIPOCTEHIINX CJIOKCHMSL, YABOCHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKHUX (GyHKIMIB IIPOU3BEICHNE u
BBIPAKCHUI IIPOU3BENCHUS B CyMMY U IPUMEHEHHE IIPH BBIYUCIICHUU
3HAYEHUS] TPUTOHOMETPUUECKOI'O BBIPAKEHUS U YIPOILEHUS
€ro.
O3HakOMJIEHME CO CBOICTBaMM CHUMMETPUU TOYEK Ha
€IMHUYHOU
OKPY)KHOCTH W TpHUMEHEHHe UuX s BbIBoAa (opmyn
IIPUBEICHUS
IIpocreiimme Pemenne mo ¢Gopmynam W TPUTOHOMETPHUECKOMY KpPYTY
TPUTOHOMETPUUECKUE IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

YpaBHEHUS U HEPABEHCTBA

[Ipumenenne  oOLIMX  METOAOB  pPEIIEHUS  ypaBHEHUN
(mpuBeeHNEe KIMHEHHOMY, KBAJpaTHOMY, METO/] Pa3JI0KEHUS
HAa MHOXUTENU, 3aMEHbl NEPEMEHHOH) IMpU pelIeHun
TPUTOHOMETPUYECKUX YPABHEHUM.
YMeHue oTMedarb Ha Kpyre pelIeHHs IPOCTEHIIUX
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKcuHyC, apKKOCHHYC,
apKTaHIe€HC Yncia

O3HaKOMJICHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHYECKHX
GbyHKLINH.

N3yuenue OnpeaeICHU I apKCHUHYyca, ApKKOCHHYCA,
apKTaHTeHca

yrcna, (OpMyNIHpOBaHUE MX, W300pakeHHEe Ha EIUHHYHOU
OKPYKHOCTH, IPUMEHEHHE TPU PELICHUU YPABHEHUHN

3 OYH

KIINW, UX CBOMCTBA U TPA®UKHA

QyHKIUN.
ITonsTue o
HETPEPBIBHOCTU (PYHKITUU

O3HakoMJIEHHE C TIOHATHEM TIEPEMEHHOW, MpHUMEpaMu
3aBUCUMOCTEHMEX /1y TepEeMEHHBIMHU.

O3HakoMjieHME C  TOHATHEM TIpaduka, ONpeaeleHne
NPUHAAIEKHOCTH TOUKHU Tpaduky pyHkuu. OnpenaeneHue mno
dbopmysne mpocTeiliel 3aBUCUMOCTH, BHIa €€ Tpaduka.
Beipaxxenue no ¢popmyieoiHoi nepeMeHHO uepes qpyrue.
O3HakoMJIeHHE ¢ ompeeseHueM (PyHKUNU, GOopMyTUpOBaHUE
ero.

Haxoxxnenne oOnactu ompeaeneHus W O0JacTH 3HAYCHUU

byHKIIUN

CaoiicTBa QyHKINH.
I'paduueckas uHTEpHIpETAIUS.
[Ipumepsr
(bYHKINOHATBHBIX
3aBUCUMOCTEHN B PEATbHBIX
IIpoLecCcax U sABJICHUSX

O3HakoMieHHE c IpuMepamMu (GyHKIIMOHATIBHBIX
3aBUCUMOCTEM B pEaJbHBIX MpoOlLeccaXx M3 CMEXKHBIX
JIUCITATLIHH.

O3HakoMJIeHUE  C  JOKa3aTeJlbHbIMU  PAacCYyXIACHUSMU
HEKOTOPBIXCBOMCTB JMHEMHONW M KBaJApaTUUYHON (QYHKIMIA,
MPOBEJICHUE HCCIICIOBAHUS JIMHEWHOW, KYCOYHO-JIMHEHHOM,
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JIPOOHO-JIMHEWHOW U KBaIPaTHYHOW (DYHKITHI, TOCTPOCHUE UX
rpa¢pukoB. IlocTtpoenne wu 4yrenuerpaduxoB  (QyHKIHIA.
HccnenoBanue GyHKIUH.

CocraBneHue BUAOB (QYHKIMH 1O JaHHOMY YCJIOBHIO,
pelIeHue 3aJa9Ha SIKCTPEMYM.

Beimonnenue npeobpazoBanuii rpaduka GpyHKuun

O6parnbie GyHKITIH

N3yuenue noHaTHst o0OpaTHON (PyHKIMM, ONpeaeseHue BUa U
noctpoeHne rpaduka oOpaTHOH (YHKIMH, HAXOXKICHHE €€
oOnactuomnpenenenuss u oOnactu 3HadeHud. IIpumenenue
CBOWCTB (DYHKIIMWUIIPH MCCIIEJOBAHUU YPaBHEHUN W PELICHUU
3ajja4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIUU

Crenennele, nokasa-
TEJIbHBIE, JIOTapU(PMUIECKUE U

TPUTOHOMETpHYECKHE (QYHKIUU.

OObpatHbie
TPUTOHOMETpHYECKUE (PYHKIIUU

Brruncnenne 3HaueHui GyHKIIUN 110 3HAYEHUIO apryMEHTA.
OnpeneneHue TMOJOXKEHUS TOYKM HAa Trpaduke 1o ee
KOOpAMHATaM MHA000POT.

Hcnonp30Banue CBOMCTB (DYHKIHIA [UIsi CpaBHEHHS 3HAYCHUN
CTerneHel u jorapu@mos.

[ToctpoeHne TpadUKOB CTCNECHHBIX U JIOTApUPMUUICCKUX
GbyHKIHIA.

Pemrenue nmokazaTenbHBIX U JIOTApH(PMHUUECKIX YPAaBHEHUH H
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HaKOMJIEHHE C TOHITUEM HENPEPBHIBHON NEPUOANYECKOM
¢bynkunu, (GopMyaupoBaHHE CBOWCTB CHHYCa U KOCHHYCA,
MIOCTPOCHHUE UXTPAPUKOB.

O3HakoMJIeHHE C TOHSATHEM TapMOHMYECKHX KoJieOaHuU Hu
IpUMepaMud TapMOHMYECKUX KOJeOaHuUW [UIsl ONHCaHUs
HPOLIECCOB B (pU3HKEH APYruX 00NACTIX 3HAHUSL.
O3HakOMJIEHME C TIOHATHEM pPAa3pbIBHOM IEPHUOJUYECKON
(byHKLNHU, TAHT'€HCAa U KOTaHT'€HCa, TIOCTPOEHHUE X

rpaguKoB.

[TpumeHeHne CBOWCTB (YHKIMI JUIsi CpaBHEHUS 3HAYCHHH
TPUTOHOMETPUUECKHUX ¢dyHKIUH, pelieHus
TPUTOHOMETPUUYECKUX YPABHEHHM.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPHUUECKHUX
GbyHKLUH 1 onpeiesieHne o TpadukaM UxX CBOMCTB.
BrinonHenune npeoOpa3oBaHusi rpauKoB

4. HAYAJA MATEMATHYECKOI'O AHAJIM3A

TlocnenoBaTenprHOCTH

O3HaKoOMJIEHHE C MTOHATHEM YHCIIOBOH MOCIIE0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BHIYUCICHUSIMH €€ YJICHOB.
O3HakoMJIEHHE C TOHATHEM IIpeJesia MoCIe0BaTeIbHOCTH.
O3HakOMJIEHHME C BBIYUCIEHHEM CYMMBbl OECKOHEYHOIO
YHCIIOBOTOPSAIa HAa TIPUMEPE BBIUMCIICHUSI CyMMbI OECKOHEUHO
yOBIBaroIIeil reOMETPUUECKOil MPOrPecCcHH.

Pemenne 3amay Ha npumMeHeHHE  (QOPMYNBl  CyMMBI
0eCKOHEeYHO yOBIBAIOIIEH reOMETPHUECKOM Mporpeccuu

[Ipon3BoHas 1 ee NpUMEHEHNE

O3HaKOMIICHHE C TIOHSATHEM TIPOU3BOTHOM.

W3yuenne u QopMyIHpOBaHHE €€ MEXaHHYEeCKOro U
TE€OMETPUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA BBIYHCICHUS
NPOM3BOJHOW Ha TpUMepe BBIYMCICHUS  MTHOBEHHOMU
CKOPOCTH | YTJIOBOTO KO3 puItmeHTakacaTeaIbHOM.
CocraBieHue ypaBHEHHUs KacaTeIbHOM B 00IIEM BU/IE.
YcBoeHue IIPaBUII nuddepeHIpoBanus, TaOJIUIIBI
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MIPOU3BOTHBIX

AIIEMEHTAPHBIX byHKIHH, PUMEHEHUE TUTST
nuddepeHpoBaHms

(GyHKINH, COCTAaBICHUS yPaBHEHUS KacaTeIbHOM.

N3yuenune TeopeM 0 CBSA3M CBOMCTB (DYHKIIMH M POU3BOTHOM,
(bopMynHpOBKa UX.

[IpoBeneHne ¢ TOMOIIbIO MPOM3BOAHON  HCCIIEIOBAHUS
GyHKIMY, 3a1aHHON (POpPMYITOH.

YcTaHOBNIEHHE CBSI3M CBOWCTB (DYHKLHMU U MPOU3BOJHOM MO
uX rpapukam.

[Ipumenenue mNPOUW3BOAHOM JUIs  pelleHuss 3a7ad  Ha
HAXOXKJICHUEHANOOJIbIIEr0, HAaWMEHBIIETr0 3HAYCHHUS M Ha
HAXO0XJICHHE IKCTpeMyMa

IlepBoobOpazHas
¥ UHTETpall

O3HakoMJIeHHE C MOHIATHEM MHTETpajia U MepBOOOPaA3HOM.
N3ydenue nmpaBuiia BIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona - JleiiOHuma.

Pemenue 3amau Ha cBs3b NEPBOOOPA3HOI U €€ MPOU3BOTHOM,
BBIUUCIICHUE MTEPBOOOPA3HON IS JAHHOH (DYHKITHH.

Pemrenue 3aga4 Ha NpUMEHEHHUE MHTETpasa JJIsl BBIYUCICHUS
(U3NYECKHUX BETMYMH M TUIOIAACH

5.YPABHEHUS U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
yYpaBHEHUU
HepaBeHncrtBa u cucremsl
HEPaBEHCTB C ABYMs
MIEPEMEHHBIMU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O KOPHAX
anreOpanyeckuxX YypaBHEHHUM, TOHATHSIMU HCCIEIOBAaHUSA
YPaBHEHUH U CUCTEMYpPABHEHUM.

N3ydyeHnne TeopuuM PpaBHOCWIBHOCTM YPAaBHEHMM U €€
npuMeHeHus. [loBTopeHue 3ammcu peleHHsl CTaHAAPTHBIX
yYpaBHEHMH, TNpPUEMOB NpeoOpa3oBaHUs YypaBHEHUH Juis
CBEJICHUS K CTAHIAPTHOMY YPABHEHUIO.

Pemenne panyoHanbHbIX, HPPaLMOHAIBHBIX, I0KA3aTEIbHBIX
U TPUTOHOMETPUYECKUX YPABHEHUIN U CHCTEM.
Hcnonb3oBanue CBONCTB U rpadMKOB (PYHKIUIH U1 peLeHns
ypaBHeHUH. IIoOBTOpeHHE OCHOBHBIX TNPHEMOB PEIICHUS
CUCTEM.

Pemlenne ypaBHEeHMH € TIPUMEHEHHEM BCEX IPHEMOB
(paznoxeHus

Ha  MHOXUTENH,  BBEIEHUS  HOBBIX  HEU3BECTHBIX,
MOJICTAHOBKH, IpahuyecKoro MeToa).

Pemenne cucrem ypaBHEHHMH C NPUMEHEHHEM DPa3IM4HBIX
CIIOCOOOB.

O3HakoMJIeHHE ¢ OOLIMMH BOIPOCAaMH PEILIEHUS HEPaBEHCTB
U UCHOJb30BaHUWE CBOWCTB W TpapuKkoB (GYHKUUH mOpU
pEeLIeHNN HEPABEHCTB.

Pemenne HepaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHUEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHHEe MaTEMAaTHYECKUX METOJNOB ISl PELICHHUS
COJIepKaTeNIbHBIX 337ad W3 Pa3MYHbIX OOJacTell HayKu U
MpakTUKU. VIHTepnpeTupoBaHUE pE3yJIbTaTOB C Y4YETOM

peanbHBbIX OTPaHUYEHUN

6. IJIEMEHTBI

KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM U
CTATUCTUKHU

OCHOBHEIE TOHATHA
KOMOMHATOPUKHU

W3yuenne mnpaBwia KOMOWHATOPUKH M TPUMEHEHHUE IpH
pelIeHNKOMOMHATOPHBIX 3a/1a4.
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Pemenne KOMOMHATOPHBIX 3a/lad METOJOM Iepedopa U T0

MIPaBUIIYYMHOXKCHHUS.
O3zHakoMIiICHHE c MOHATUAMHU KOMOHHATOPUKH:
pa3MeILECHNIMY, COUYETaHUSAMH, IIepeCTaHOBKAMHU 51

(dbopMynamMu A7l UX BEIYUCICHUSL.

OOpsicHeHHe © TpUMEHeHHe (GOPMYN I BBIYHCICHUA
pa3MelIeHNH, TEePeCTaHOBOK M COYCTaHHH NpU PEIICHUU
3ajad.

Osnakomsienne ¢ OuHOMOM HBIOTOHA U TPEyroJbHUKOM
Iackas.

Pemenne mpakTHUECKHX 33/1a4 C UCIOJIB30BAaHUEM TTOHITHH U
MPaBUI KOMOMHATOPHKHI

DJIEMEHTHI TEOpUHU
BEPOSATHOCTEMN

W3ydyeHne  KJIACCHYECKOIO  OINpPENEICHUS  BEPOSATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH.
PaccmoTpenne  npuMeEpOB  BBIYHCICHUS ~ BEPOATHOCTEH.
Pemenue3asay Ha BBIYMCICHHE BEPOSTHOCTEH COOBITHI

[IpencraBieHne JaHHBIX
(TabIUIIBI, TUATPAMMBI,

rpaduKm)

O3HakoMJIEHUE C MPEICTABICHUEM YMCIOBBIX JAHHBIX U HUX
XapaKTEPUCTUKAMU.

Pemenne mnpakTHueckux 3agad Ha 0OpabOTKYy YHCIOBBIX
JIAHHBIX,BbIYMCIICHUE UX XaPAKTEPUCTUK

7. TEOMETPUS

IIpsiMbIe U TUIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpOBKa U MPHUBEACHUE JOKA3aTENIbCTB IPU3HAKOB
B3aMMHOI'OPACIIOJIOKEHUS IPSIMBIX u IJIOCKOCTEM.
PacnioznaBaHue Ha yepTekax U MOJEINAX Pa3IMYHBIX CIy4yaeB
B3aMMHOI'O  PacHoJIOKEHUsT MPSAMBIX U IJIOCKOCTEH,
apryMEHTHPOBAHUE CBOMX CYKICHHI.

@opMyNIHpOBaHUE OINPEIEICHUN, MPU3HAKOB U CBOMCTB
napajulefIbHBIX U TEPHEHAUKYJISPHBIX  IUIOCKOCTEH,
JIBYTPAaHHBIX U JINHEWHBIX yTJIOB.

BoinonHeHue nocTpoeHus yrioB MeX1y IpsIMbIMU, IPSIMON U
IUIOCKOCTBIO, MEXIY IUIOCKOCTSMH II0 ONHUCAaHUI H
pacro3HaBaHUE UXHA MOJEIISX.

[IpuMeHeHne NpU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSAMBIX U
IUTOCKOCTEM MIPH PEIICHUU 3a/1a4.

N300pakeHne Ha pUCYHKaX U KOHCTPYHPOBAaHUE Ha MOAEISAX
MEPNEeHIUKYJIAPOB U HAKIOHHBIX K IIJIOCKOCTH, NPSIMBIX,
MapajuIeIbHBIXIUIOCKOCTEN, yIJIOB  MEXIy MpsAMOH U
IJIOCKOCTBIO U 000CHOBAaHUEIIOCTPOEHUSI.

Pemenne 3amady Ha BBIUMCIIEHHE N€OMETPUYECKHX BEJINYMH.
OnuceiBaHHE PacCTOSTHUS OT TOYKH JI0 TJIOCKOCTH, OT MPSIMOM
10 IIJIOCKOCTH, MEXIY IUIOCKOCTSIMU, MEXIY
CKPEIMBAIOIIMMUCA  NPSIMBIMU,MEXIY  MPOU3BOJIBHBIMU
¢burypamu B MpoCTPaHCTBE.

@®opMmyIupoBaHUE U JOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosIHUAX(TEOPEM CYIIECTBOBAHMS, CBOWCTBA).
N300paxkenne Ha dyeprexax M MOJENSIX pACCTOSHUA H
000CHOBaHUE

CBOUX CyxJeHuil. OnpeeneHrne U BBIYUCIEHNE paCCTOSIHUN B
npoctpaHcTBe. [Ipumenenue popmyn u TeopeM MIIaHUMETPUN
JUTSL pEeIIeHUs 3a/1a4.

O3HaKOMJIEHHE C MTOHATHEM MAPAJUIENBHOIO POEKTUPOBAHUS
n erocBoiicTBaMu. POPMYIMPOBAHME TEOPEMBI O IUIOHIAIH
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OpPTOTOHAJILHOW MPOEKIIMA MHOTOYT'OJIbHUKA.

[Ipumenenue Tteopuu [UIE OOOCHOBAaHUS TOCTPOCHUH U
BBIYHCIICHUM.

AprymMEHTUpOBaHHE CBOMX CYXKIEHHMM O  B3aUMHOM
PacIoyI0KEHUUIIPOCTPAHCTBEHHBIX (QUTYP

MHororpaHHuKu

Omnucanre W XapaKTEpPUCTHKA  Pa3JIMYHBIX  BHUJIOB
MHOI'OTPAHHUKOB,IIEPEUYHCIICHUE UX JIEMEHTOB U CBOWCTB.
N300pakeHne MHOTOTPAaHHUKOB U BBIIIOJHEHUE MOCTPOCHUS
Ha U300paKEHUAX U MOJAEISX MHOTOIPaHHUKOB.

BplunciieHne  JMHEWHBIX ~ 3JIEMEHTOB W YIJOB B
MPOCTPAHCTBEHHBIXKOH(UTYpALIHSIX, apryMEHTUPOBaHUE
CBOMX CYXIeHUI. XapaKTepucTHKa W H300paKeHUE CEUCHUS,
pa3BepTKM  MHOTOIPAHHHUKOB,  BBIUMCIEHUE  IUIOLIAAEH
ITIOBEPXHOCTEH.

[Toctpoenne  mpocTeHmuX  ceYeHUH  Kyba,  MPU3MBI,
nupamuabl.  [Ipumenenue  (GakTOB M CBEACHUH U3
MJIAHUMETPUH.

O3HakoMJIeHHE C BHUJAMH CHUMMETPUH B TMPOCTPAHCTBE,
dbopMynupoBaHUEe OMpeeIeHU U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUU TEIBPAIICHHUS 1 MHOTOTPAHHUKOB.

[IpuMeHeHre CBOMCTB CUMMETPUH NIPU PELICHHUH 3a/1a4.
Hcnonp3oBanne nmpuoOpeTEHHBIX 3HAHUHN ISl HCCIIEIOBAHUS U
MOJICJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOIPAHHMKOB M BBITIOJIHEHHE
PUCYHKOBIIO YCJIOBUSIM 3a/au.

Tena u moBepxHOCTH
BpallleHUs

O3HakoMJIEHHE C BUAAMHU TeJ BpalleHus, (HopMyIrpoBaHHE
uX ompeneneHuii M cBoiictB.DopmynupoBaHue TEOpeM O
CEUCHMHU Iapa IUIOCKOCTBIO M IUIOCKOCTH, KacaTEeIbHOH K
cdepe.XapakTeprcTuKa M H300paKEHUE TNl BpaIICHHs, UX
pa3BepTkH, ceueHus.Pemenne 3a1au Ha MOCTPOCHUE CEUECHUH,
BBIUUCIICHUE JUTUH,PACCTOSTHUM, YIJIOB, TUTOIIACH.
[TpoBeneHne IOKa3aTENbHBIX PACCYKICHHUUIIPH PELIICHUN
3ajau.lIpumeHeHne CBOMCTB CUMMETPUH NPH PEIICHUH 3a1a4
Ha Tella BpaleHns, KOMOMHALIUIO Tel.

N300paskeHre OCHOBHBIX KpYIVIBIX TelI M BBIOJHEHHE
PHUCYHKA ITOYCJIOBHIO 33a4H.

I/I3MepeHI/I$I B TCOMCTpHUU

O3HakoMJIEHHE C MMOHATUAMU IO U 00beMa, aKCHOMaMHU
Y CBOMCTBAMH.

Pemenue 3aau Ha BbIYMCIIEHUE TIOLIAIel MIocKuX (uryp c
MPUMEHEHHUEM COOTBETCTBYIOIUX (opmyn u ¢HakToB U3
IUTAHUMETPHH.

N3yuenune TEOpEM 0 BBIYMCIICHUHN 00BeMOB
IIPOCTPAHCTBEHHBIX TEJ,PEIIEHUE 3aJad Ha NPUMEHEHHE
dopMyn BbeluMCIEHUS 0O0beMoB.M3yuenue Qopmyn s
BBIUMCJICHMS IUIOIIAJAEH MOBEPXHOCTEM MHOIOIPAaHHUKOB U
Ten BpamleHus.O3HaKOMJIEHHE C METOJOM BBIUMCIICHUS
wiomaan  noeepxHoctd  chepsl.Pemenne  3agau Ha
BBIUMCJICHHE IJIOIA/Iel MOBEPXHOCTH MPOCTPAHCTBEHHBIX Tell

KoopanHatsl 1 BEKTOpBI

O3HakoMJIEHHE C TIOHATHEM BeKTopa. M3yueHue nexkapToBoit
CHUCTEMBl KOOPJAMHAT B IPOCTPAHCTBE, IIOCTPOCHHE IO
3alaHHBIM KOOpJWHATaM TOYEK M IIOCKOCTEH, HAaXOXKIEHUE
KoopauHAT To4yeK.Haxok/ieHne ypaBHEHHH OKPYKHOCTH,
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cheprl, TUIOCKOCTH. BbIUKMCIEHHE pPACCTOSHUA  MEXIY
Toukamu./3yueHre CBONCTB BEKTOPHBIX BEJIMYUH, IPaBUII
pa3I0kKEeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPaBUII
HAaxOXKJICHUs KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, IPABUII
JEUCTBUH C BEKTOPaMH, 3aJaHHBIMUA KOOpJUHATAMH.
IIpuMeHeHHne TeopuM NIPU PEIICHMM 3aJad Ha JEHUCTBHUS C
BEKTOPAMH.

N3yuyenue CKaIsIpHOIO NMPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
YPaBHEHHs NpPSAMONW M IUIOCKOCTH. [IpuMmeHeHue Teopun npu
pelIeHU 3a7a4 Ha JCUCTBUA C BEKTOpaMH, KOOPJAMHATHBIN
METO[l, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSTHUM.
O3HaKOMIIEHHE € JOKAa3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aUMHOM  DAacCIIOJIO)KCHUU IPSAMBIX M IUIOCKOCTEH €
MCII0JIb30BaHNEM

BEKTOpPOB
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2.4. Tembl pedpeparoB (10KJIaT0B), HHAMBUAYAJIbHBIX IPOEKTOB

* HenpepoiBubie 1po6u.

][ IpuMeHeHne CIIOKHBIX MPOLUEHTOB B AKOHOMUYECKUX pacyeTax.
* [lapanmnenbHOE NPOECKTUPOBAHUE

* CpeiHHE 3HAYCHUS U UX IPUMEHEHUS B CTATUCTUKE

* I'padpuueckoe pernienne ypaBHeHUN U HEPABEHCTB

* [IpaBriIbHBIE U TIOJYNPABUIIBHBIE MHOTOIPAHHUKHI
[lonstue nuddepenimrana u ero NPUIOKEHUS

» Konnueckue cedeHus 1 UX MPUIOKEHUS B TEXHUKE

» CxeMa MOBTOPHBIX UCIIbITaHUN bepHym

* lccnenoBanue ypaBHEHU 1 HEPABEHCTB C MapaMeTpamMu

* BektopHoe 3a1anue NpsIMbIX U MJIOCKOCTEH B MPOCTPAHCTBE.

28



3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCITUTLINHBI

3.1.YueOHO-MeTOANYECKOE " MaTepHAJIbHO-TeXHUYECKoe ol0ecrieyenmne
NPOrpamMmbl y4eOHOI Jucuumnabl MarteMmaTuka

OcBoeHue mnporpaMMbl Y4eOHOW AMCHMIUIMHBI MaTtemaTuKanpeanogaracT
HaIM4ue BAJIATBIPCKOM TEXHOJIOTMYECKOM Kosuieqxke MunoOpa3oBanus Yysamiuu,
peanu3yronieM o0pa30oBaTeIbHYIONPOrpaMMy CpeAHero oOmiero oOpa3oBaHUsS B
npenenax ocBoeHus: OIIOIT CITO na 6a3eocHOBHOTO 00111eT0 00pa3oBaHus, y4eOHOTO
kaOWHETa, B KOTOPOM HMMEETCS BO3MOXXHOCTHOOECIIEUYUTh CBOOOJHBIN JOCTYH B
NuTepHeT BO BpeMsi y4eOHOTO 3aHATHS W B TIEPHOJ BHEYYCOHOWICATEITHHOCTH
00yyarommxcs.

[TomemnennexkabuHeTa MaTeMaTUKA YIOBJICTBOpseT TpeOoBaHusM CaHUTapHO-
AMUAEMHUOJIOTHUECCKUXIIPABIII U HOPMATHUBOB, OCHAIICHO THUIIOBBIM OOOpYJAOBAHHEM,
yKa3aHHBIM B HACTOSIIUX TPEOOBAHMIX, B TOM YHUCIIE CIEIUATN3NPOBAHHONYICOHON
MeOENbI0 U CPEeICTBAMU OOYYEHUS, TIOCTATOYHBIMHU JJIsl BBIIOJHEHHS TPEOOBAHHIK
YPOBHIO MOJITOTOBKH O0YUYarOIIUXCA.

B kabunere wumeeTcss MyJIbTUMEIUWHOE OOOpPYJOBaHUE, IOCPEACTBOM
KOTOPOTOYYaCTHUKU 00pa30BaTEIbHOTO MPOIECcCa MOTYT IPOCMATPUBATH BU3YATIbHYIO
UHGOPMAITUIONO AUCIUILUIMHE, CO3/IaBaTh MIPE3CHTAIINH, BUJIEOMATEPUAIIBI U T. II.

B coctaB y4eOHO-METOIMYECKOTO M MaTepUATbHO-TEXHUYECKOTO OOCCIICUECHHUS
porpamMmbl y4eOHON AUCIUTUITMHBI MaTeMaTrka, BXOIST:

* MHOTO(YHKITHOHATBHBIA KOMITJIEKC MPETO1aBaTelIs;

* HaTJISIHBIE TOCOOUS (KOMILUIEKThI Y4E€OHBIX TaOJHII, CTCH/IBL;

* THPOPMAITMOHHO-KOMMYHHKATHBHBIC CPEJICTBA,

* TEXHUYECKUE CPEJICTBA OOYUCHUS;

* ICMOHCTPAIIMOHHBIE U Pa31aTOYHBIC MOICIIH;

* KOMILJIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YKCJIE€ MAacropTa Ha Cpe/icTBa o0y4e-
HUS, THCTPYKIIMH 110 UX UCTIOIH30BAHUIO M TEXHUKE 0€3011aCHOCTH;

* OMOIMOTEeYHBIN (HOHT.

B 6ubnuoreunslii GoHA BXOIAT YYCOHHKH, YU€OHO-METONUYECKUE KOMIUICKTHI
(YMK),o6ecrieunBaromiueé  OCBOGHHE  y4yeOHOM  JUCHMIUIMHBI ~ MaTeMaTuka,
PEKOMEHJIOBAaHHBIE WJIM  JIOMYIICHHbIE JIJI1 KCIOJB30BaHHS B  AJATHIPCKOM
TEXHOJIOTUYECKOM KOJUIEIKE Muno6pa3zoBaHus UyBammu,peanu3yromniem
00pa3oBaTeIbHYIO0 MPOTPAMMYy CpPEIHEro OO0IIero oOpa3oBaHUs B IMPEIEIaXxOCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOT'O 00IIETO 0OPa30BaHUS.

bubnuoreunsit GoHA JOMOJHEH CIPaBOYHUKAMU MO JIUCHUMUIUIMHE,HAYYHOU M
Hay4YHO-TIOIIYJIIPHOM JINTEPATYPOM.

B mpouecce ocBoeHuss NporpaMmbl y4yeOHOM JUCHUIUIMHBI MareMmartuka
CTYJICHTHl UMCIOT BO3MOXXHOCTH JOCTyNa K 3JIEKTPOHHBIM y4eOHBIM MaTepuajiaM IO
MaTeMaTHKe, UMEIONUMCS B CBOOOJHOM JOCTyIe B ceTh VHTepHeT (3JICKTPOHHBIM
KHUTaM, IpakTUKyMaM,Tectam, matepuaiam EI'D u ap.).
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3.2 JIuteparypa
Jnsl CTy1eHTOB:

1. bammakor M.U. Marematuka: anreOpa W Hayaja MaTeMaTHYECKOrO aHaIM3a,
reomeTpusi: yueoHuk. / M.W. bammakos.- M.: Akaagemus, 2017.-256¢

2. bamMvakoB M.U. Marematuka: anreOpa M Hayaja MaTeMaTHYECKOTO aHaIM3a,
reomMeTpus: 3amadHuk: ydeo.mocodue / M.U. bammakos.- M.: Axkanemus, 2017.-
256¢

3. bammakoB M.H. Maremaruka. / M.H.bammakoB. -M.: W3natenbckuii 1eHTp
«Axkamemus», 2019.- 256¢

4. I'yce B.A. Marematuka s mpodeccHii W CIeuuagbHOCTEH COLMAIbHO —
skoHOoMuueckoro mnpoduis./ B.A.I'yces, C.I.I'puropnes, C.B.MBonruna.-M.:
N3parensckuii neHTp «Axanemusi», 2019.- 416¢

s mpenogaBareJiei:

denepanpHbii 3ak0H oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny. [Tpukas MunucrtepcrBa oOpazoBanusa u Hayku PO ot 17.05.2012 Ne 413
«O0 yTBep)aeHNH (eaepaabHOro rocyJapCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAapTa
cpeaHero (IoHoro) o01ero oopa3oBaHus.

IIpukaz MuHnucrepcTtBa oOpazoBanusi U Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHHH u3MeHeHuid B [Ipuka3z MunucrepctBa oOpa3zoBaHusa U Hayku Poccuiickoi
Oeneparun ot 17.05.2012  Ne 413  «*“O0 yTBepxkiaeHun  (denepaabHOro
rocyJapCTBEHHOr0 00pa30BaTENbHOTO CTaHAapTa CpeaHero (MOJIHOTO) OOIIero
o0pazoBaHus».

[Tucemo [lenaprameHTa rocylapCTBEHHOM MOJUTUKHU B cepe MOATOTOBKH pabOdMX
kanpoB u JIIIO MunucrepctBa oOpazoBanus U Hayku P® ot 17.03.2015 Ne 06-259
«PexoMeHauu MO OpraHU3alMy IOJIyYE€HHs CpeJHEero ooumero ooOpa3oBaHus B
npeaenax OCBOEHHUS 00pa30BaTeNIbHBIX MPOTrpamMM CPEAHETO MpodheccrOHATIBHOTO
oOpa3zoBanusi Ha 0a3e OCHOBHOTO OOIIEro oOOpa3oBaHUS C YYETOM TpeOoBaHUI
(enepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENIbHBIX CTAHJIAPTOB M IOJIy4aeMOil
npodeccur WM CHENUATBHOCTH CpPeAHEero MpodeCcCHOHAIBHOTO 00pa30BaHUS.
bammMakoB M.M. Maremartuka: KH. Jisl iperojaBarens: Metoa.mocooue. — M., 2013
bammvakos M.U., llpiranos 11.1. MeToandeckoe mocodue mis moarotoBku Kk EI'D. —
M., 2011.

HNHTepHeT-pecypcenl:

www. fcior. edu. ru (MudopmanuonHsle, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE
MaTepHabl).

www. school-collection. edu. ru (Exunas xosmekiuu nu@poBbiX 00pa30BaTEIbHBIX
peCypcoB).

www. ru/book (DnekTpoHHas OMOIMOTEUHAS CUCTEMA).
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KOHTPOJIE BHAHUM U HA TPOMEKYTOUHOHM ATTECTAIIUA

PACHPEJIEJEHUE TUIIOB KOHTPOJIBHBIX 3ATAHU ITPU TEKYIIIEM

HaumenoBanue tem TecTtoBble 3a1anus, | 3ajaHue
y4eOHoOM [IpakTuueckue pabOTHI pewenue 3anay JK3aMeHa
JUCHUTITUHBI
BBeagenue
Pasznea 1. Passutue | 1. Haxoxnenue bammaxos M. .
IIOHATHUSA O YHUCIIC HpI/I6J'H/I)KeHHBIX 3HAUYEeHUN C60pHI/IK 3aaa4.
BeJIMUHMH U norpemHocteii | Yi€0.mocodue. —
. . | M., 2017.
BBIYHMCIICHHH (a0COIFOTHOM
Y OTHOCUTEIIBLHOM).
Tlei [IpoBepounas 1
efCcTBUA HaJl ceMecT
pabora Nel(ctp.18) P
KOMILUIEKCHBIMH YHCJIaMU B TecToBBI
IIpoBepounas

anrebpandeckoit popme.

pabora Ne2(ctp.19)

TecToBoe 3ananue
Nel( 2 BapuanTa no
10 BomrpocoB)
TectoBoe 3a1anue
Ne2 (1 Bapuanrt 6

3amanus 10 Bap.

i 30 Bomp

2 ceMecTp
TecroBbl

3amanus 10 Bap.

i 30 Bomp
BOIIPOCOB)
Pasznea 2. Kophu, 2.Haxoxnenue 3HaueHuit [IpoBepounas
CTEIICHU U CTEIECHEN C paGota Ne3(ctp.40-
Jorapupmbl panyoHaIbHBIMU 41)
nokasareisiMu. CpaBHEHHE
o [IpoBepounas
CTeneHel. BrinmonHenue 5 Ne 4
o
pacyeToB ¢ pajuKaiaMu pabota A2
3. [IpeoOpazoBanus (cp.41-42)
BBIPAKECHUH, COAEPIKAINX
KOPHH, CTEIICHH, [IpoBepounas
JorapuQMsI. pabora Ne 4
4. Pemenue, (ctp.41-42)
[IOKa3aTeIbHbIX,
[IpoBepounas
JorapupMUUECKUX
ypaBHEHHUi . pabota Ne5(ctp.42)
5.Pemenne noka3aTeiabHBIX, IIpoepounas
JorapupMUUEcKUX pabora Neb
HEPaBEHCTB. (ctp.43)

TecrtoBoe 3ananue
Ne3 (2 Bapuanra o
11 BonpocoB)

TectoBoe 3amanme
Ne4 (2 Bapuanra no
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11 Bonpocos)

Paznen 3. [Ipsimbie u | 6. [Ipu3Haku B3aMMHOTO [IpoBepounas
ITIOCKOCTH B pAacCIOIOKEHUS IIPAMBIX. pabora Ne 7
IpOCTpatCTBe Vroa Mex1y IpSIMbIMH. (ctp.69)
[Tepnienaukymnsip u [IpoBepounas
HaKJIOHHAs K TUIOCKOCTH. pabora Ne 8
Yroa Mmexay npsaMon u (ctp.69-70)
IUIOCKOCTBIO. PaccTosHne
MEXy TUIOCKOCTSIMH, TecroBoe 3ananue
Mexny ckpetuBatomumucs | Ne 5(2Bapuanta no
HPSIMBIMU, MEXKTY 10 BonpocoB)
POU3BOJILHBIMU (PUTypaMu
B IIPOCTPAHCTBE. TectoBoe 3amaHue
Ne 6(2Bapmanta 1o
10 BomipocoB)
TecTtoBoe 3amanue
Ne7
TecTtoBoe 3amaHue
Ne 8(2Bapmanta mno
7 BOTIPOCOB)
Paznen 4. 7. Pemienue IIpoBepouHas
Kombunaropnka KOMOMHATOPHBIX 33/1a4. pabdora Ne 9
[TpuxnanHeie (ctp.92-94)
KOMOWHATOPHBIE 3a1a4H. [TpoBepounas
8. Pemenue 3amaq Ha pabora Ne 27
NpUMEHEHHE POPMYJIbI (ctp. 94-95)
o6unoma HeroToHa
IIpoBepouHas
pabdora Ne 10
(ctp.95)
TecToBoe 3ananue
Ne 9
(4 Bapumanta mo 7
BOITPOCOB)
Paspnean S. 9. Bekropsl. [lelicTBus ¢ [IpoBepounas
KoopanHaTel n BEKTOPAMH, 33JaHHBIMU pabora Ne 11
BEKTOPLI xoopauHatamu. Paccrosaue | (ctp.114)
MEXy TOUKAMH. [IpoBepounas

CkansgpHO€e MPOU3BEACHNE

pabGora Ne 12
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BEKTOPOB.

(ctp.114-115)
IIpoBepouHas
pabora Ne 13
(ctp.115-116)
[IpoBepounas
pabora Ne 14
(ctp.116)
TecroBoe 3ananue
Ne 10
13 Bompocos
TecroBoe 3ananue
Ne 11 ( 2 BapuanTa
o 10 Bonpocos

Paszaea 6.
OCHOBEI
TPUTOHOMETPHH

10. Paguaunblii MeTOO
U3MEpEHUs YIIIOB
BpaIlleHUs U CBS3b C
rpajyCHOU MEPOU.
Ornpenenennit
TPUTOHOMETPUUECKHUX
GyHKIUHI 1715 YIII0B
MOBOPOTA, HAXO0XKJICHUE
3HaYeHUH 1o TabiuIle.
11. IIpumenenue
OCHOBHBIX
TPUTOHOMETPUUECKHUX
TOXJIECTB K
peoOpa30BaHUIO
BBIPAKCHUI.

12. ITpumeHeHHe 00X
METOJIOB PEIICHHUS
YPaBHEHUH IIPH PELICHUN
TPUTOHOMETPUUECKHUX
YPaBHEHUI U HEPABEHCTB
HEPaBEHCTBA.

[IpoBepounas
pabora Ne 15
(ctp.146-147)
[IpoBepounas
pabora Nel6
(cTp.148)
[IpoBepounas
pabora Ne 8
(ctp.149)
IIpoBepounas
pabora Ne 17
(ctp.150)
[IpoBepounas
pabora Ne 18 (ctp.
151)

TecToBoe 3ananue
Nel2 (2 BapuanTa
no 11 BonpocoB)

TecroBoe -3ananue
Nel3

(2 BapuanTa 1o 6
BOIIPOCOB)
TectoBoe 3amanme
Nel4 (2 BapuanTa
no 11 BonpocoB)

Paznen 7. ®ynkuuu u
rpaduxu

13. CoiicTBa QyHKIIMA.
[TocTpoenune u ureHue
rpauKOB CTETICHHBIX 1
MOKa3aTeNbHBIX PYHKIIMMH,
Jorapu(pMUUECKUX
bynkuii. O6macth

IIpoBepouHas
pabora Ne 19
(ctp. 183-184)
[IpoBepounas
pabora Ne 20
(ctp.185-186)
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OTIpeieIeHuUs
14. CpoiicTBa u rpaduku
CHHYCa, KOCHHYCA,
TaHTeHCa U KOTaHTeHCa.
[IpeobpazoBanms
rpaduKoB.

OO6parHbie
TPUTOHOMETPHUYECKHE
(byHKIMY 1 UX rpaduKy.

IIpoBepouHas
pabora Ne 21
(ctp.187)
IIpoBepouHas
pabora Ne 22
(cTp.188)
[IpoBepounas
pabora Ne 23
(ctp.189-190)
IIpoBepouHas
pabora Ne 24
(ctp. 190-191)
[IpoBepounas
pabora Ne 25
(ctp.191-192)
TecroBoe 3amanue
Ne 15 (2BapuanTaB
no 10 BonpocoB)
TecToBoe 3ananue
Ne 16 (10
BapHAHTOB 110 6
BOIIPOCOB)
TecroBoe 3amanue
Ne 17
( 4 Bompoca)
TecToBoe 3ananue
Nel8
(4 Bompoca)
TectoBoOe 3amanme
Ne 19
(o 7 BOmWpPOCOB)
TecroBoe 3ananue
Ne 20 Bapuanta
1o 7 BOIIPOCOB)

Pa3pnen 8.
MHOrorpaHHuky u
KpyTJIbIE Tela

15. ITpusma. [Ipsimas u
HAaKJIOHHAs [IPU3MA.
IIpaBunpHas npusma.
[Tapannenenunen. Ky6.
IMupamupa. IlpaBunbHas
nupamMua. Y ceueHHas
nupamuga. Terpasap.
Brruncnenue miomanei
IIOBEPXHOCTH Brruncnenue

00BEMOB MHOTOI'PaHHUKOB.

[IpoBepounas
pabora Ne 26
(ctp.224)
IIpoBepouHas
pabora Ne 27
(ctp.225)
IIpoBepouHas
pabora Ne 28
(ctp.225)
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16. Humuuap. Konyc.

Y ceueHHBI KOHYC.
OceBble ceueHus U
CEYCHUS, TapaJlyIeIbHbIC
ocHoBanwuto. [llap u
cdepa, X ceyeHusl.
Brruncnenue miomanei.
Brruncnenue o6beMoB
MHOT'OIPAHHUKOB U TeJ
BpaICHUSI.

TecroBoe 3ananue
Ne 21

(2 BapuanTamo 11
BOIIPOCOB)
TecroBoe 3ananue
Ne 22

( 2 BapuanTa 1o 9
BOIIPOCOB)
TecToBoe 3ananue
Ne 23

( 2 BapuanTa 1o 5
BOIIPOCOB)
TecroBoe 3ananue
Ne24

( 2 BapuanTa 1o 9
BOIIPOCOB)

Pa3znea 9. Havaina
MAaTCMATHYCCKOT' O
aHaIu3a

17.ITpousBoaHas:
MEXaHUYECKHUI u
reOMEeTPUYECKUI CMBICTT
IIPOU3BOJHON. YpaBHEHHUE
KacaTelbHOH B  00ImeM
BUJIC.

18. IlpaBuna u ¢opMymsl

Qg epeHIpoBaHus.
[Tpumenenue TaOJIHIIBI
MIPOU3BOIHBIX

DIIEMEHTapHbIX  (pyHKUIUN
st nuddepeHIpoBaHms

GbyHKIN.
19.1IpoBeeHue ¢ NOMOILBIO

MIPOU3BOAHOMN
uccie10BaHus (PyHKIMH,
3aJJaHHOI (POpMYITOH.

[IpoBepounas
pabora Ne 29
(ctp.247-248)
[IpoBepounas
pabora Ne 30
(cTp.248)

IIpoBepounas
pabora Ne 31
(cTp.249)

[IpoBepounas
pabora Ne 32
(cTp. 249-250)
IIpoBepouHas
pabota Ne 33
(ctp.249)

TecToBoe 3aganue
Ne 25 (7 BoripocoB)

TectoBoOe 3amanme
Ne 26(2 BapuanTa
nol1 BompocoB)

TectoBoe 3ananue
Ne 27 (10
BOITPOCOB)
TectoBOe 3amaHme
Ne 28 (6 BorpocoB)
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TecroBoe 3ananue
Ne 29 ( 2 BapuanTa
noll Bompocos)

Pa3nen 10.UuTerpan
U €r0 MPUMEHECHHE

20. Berancnenue
nepBoOOpa3HON JIsl TaHHOU
byakuun. Haxoxxnenue
HEOIpPEIETEHHBIX
MHTErPaJioB.

21. Ilpumenenue
ONpEIETICHHOTO UHTEerpaja
JUIS HaX0XKJICHUS ILIOIIA N
KPUBOJIMHEWHOW TpaIeiuu.
®opmyna Herotona—
JleiiOHMIA.

[IpoBepounas
pabora Ne 34
(ctp.261-262)

TecToBoe 3aganue
Ne30(7 Bonpocos)

TecToBoe 3amanue
Ne 31 (9 BompocoB)

Paznmea 11.
DNEeMEHTHI TEOPUU
BEPOSITHOCTEH U

22. Knaccuueckoe
OIpe/iesIeHUuE BEPOSTHOCTH,
CBOMCTBA BEPOSTHOCTEMN.

[IpoBepounas
pabora Ne 35
(ctp.277-279)

MaTeMaTU4ECKON
Beruucnenue TecToBoe 3ananue
CTaTHCTUKH .
BEPOSATHOCTEM. No 32
( 30 BompocoB)
23. Beiuucienue 4ucioBeIX | TecToBoe 3ajaHue
XapaKkTePUCTUK TUCKPETHOM No 33
CIIy4aifHON BEJIMYUHBI. ( 7 BomipocoB)
Paznen 12. 24.OCHOBHEBIE TTPHEMBI [IpoBepounas
YpaBHeHus u peleHns nppaloHaIbHBIX | pabora Ne 36
HEpaBCHCTBA yPaBHEHWH, OKa3aTeabHbIX | (cTp.303)
YpaBHEHUH U IIpoBepouHas

JorapupMHUECKUX ,
TPUTOHOMETPUYECKHUE
YpaBHEHUM.

25.PenieHne cuctem
YpaBHEHUM C MPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.

pabota Ne37
(ctp.303-304)
IIpoBepouHas
pabora Ne 38
(ctp.304)

TectoBoe 3amanme
Ne34(4 Bompoca)

TectoBoe 3ananue

Ne 35

(o 7 BOMPOCOB)

TectoBOe 3amaHme

Ne 36 (2 BapmanTa
1o 7 BOIIPOCOB)

36



Penensus
Ha pabouyio nporpammy y4deOHOM AMCHUIUIMHBI MaTteMaTuka
npenojasareiis AJATBIPCKOrO TEXHOJIOTHYECKOro Koyiemka MunobpasoBanus Uysamuu

I"aBpuiioBoii Enenst HukonaeBHbI.

Pabouasi mporpamma yueOHO#M quCIMIUTMEBI MaTemaTka paszpaboTaHa B COOTBETCTBHH
¢ tpeGosanusmu PI'OC cpeanero obmero obpasoBanus mo crenuansHocTH 08.02.01
CTpOHUTENBCTBO U SKCILTyaTallUsl 31aHUH U COOPYKEHHH.

O6beM 00pazoBatenbHOM MporpaMmel coctaBiser 251 bac, w3 kotopoit 234 waca -
obsi3arenbHas ydyeOHas Harpy3ka, 9 49acoB OTBEJEHO Ui KOHCYyJbTanui, 8 uacoB - Ha
[IPOMEIKYTOYHYIO aTTECTAIHIO.

[Tporpamma coepXHUT NMacnopT, TEeMaTUYECKUH IUIaH, XapaKTEPUCTHKY OCHOBHBIX BHJIOB
y4eOHO# JIesTeNbHOCTH CTYACHTOB, TabJIMITy pacrpe/ie/icHHs THIIOB KOHTPOJIbHBIX 3aaHui pH
TEKyIIeM KOHTpOJIE 3HAHWM ¥ Ha IIPOMEXYTOYHOM aTTeCTAalluH, YCIOBHS pealH3alud yueOHOkH
JIMCHHUTITHHBL

[Tacniopt nmporpaMmbl y4eOHOM JTUCIMIUIMHBI PaCKPhIBAET LIEIH U 33144 JUCIMILIMHbL,
TaKKe TpeDOBaHUS K pe3yJIbTaTaM OCBOCHMS JUCLUIIIAHBL.

Kaxxapiii pa3aen nporpaMmbl OTpa)KaeT TEMAaTHKY M BOMPOCHI, MO3BOJISIIOIIME, B MOJHOM
o0beMe, M3yunuTh HEOOXOAMMBIN TeopeTHueckuii Matepua. [IpoBeeHHE MPAKTHYECKUX 3aHATHH,
NpeycCMOTPeHHbIX pabouyeil MporpamMMoM, TMO3BOJSIOT 3aKPENUTh TEOPETHYECKHE 3HaHWs,
npuoOpeTeHHble MpPU M3YYEHWH [aHHOM MCUMIUIMHBL. TeMaTHYecKW#l IUIaH COCTaBleH B
COOTBETCTBHH C MIPHMEPHO# MPOrpaMMoii yueOHOH JAMCIMILTMHBI, BXOJSIICH B peecTp ydeOHBIX
JMCHHUIIME  0011e00pa3oBaTeIbHOrO IMKJIA. YKa3aHO KOJMYECTBO YacoB, OTBEJICHHOE Ha
M3y4EHHE MaTepHalla, IPAaKTHYECKUE 3aHsATHs, KOHTPOJIbHbBIE PabOTBI.

B cnmcke nuTeparypsl BaKHYIO POJIb UTPAeT Ipajlallisi JIATEPATyphl HA JIUTEpATypy JUIs
CTYJICHTOB M IIpeNoiaBaTeliel.

IToxBoas HTOT BCeMy BBIIEH3IIOKEHHOMY MOXHO CIeNaTh BHIBOA: paboyas mporpamMma
JucHMIUTMHEl  Maremaruka, paspaborannas [aBpuiioBoit E.H., MoxeT ObITh pekoMeHI0BaHa

JUIA UCIIOJIB30BAHUS B y‘leGHOM nporecce npy MmoAroTOBKE CIECHHAIUCTOB CPEIAHEr0 3BEHA 11O

TEXHOJIOTHYECKOro KOJUIe/Ka
MunobpazoBanus UyBammmu
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Penensus
Ha pabouyro nporpamMmy y4eOHO#H qucHMIUIMHBI MaTtemaTHka
npenozasaresisi AJaThIPCKOTO TEXHOJIOTHYECKOro Koyuemka Munobpaszoanus Yysamuu

I'aBpusnioBoii Enenst HukonaeBHbI.

PaGouvas mporpamma y4eOHOM JuCUMIUIMHBI MaTtemarika pa3paboTaHa B COOTBETCTBHH
¢ tpeGosanusmu OI'OC cpemsero obmero obpazoBanus mno cnemmanbHoctH 08.02.01
CTpOMTENBCTBO M AKCIUTYaTaIMs 3/1aHUi U COOPYKEHHH.

O6bem oOpazoBaTenbHOM TmporpaMmbl cocraBiser 251 dyac, w3 koTtopo#t 234 uaca -
obsi3arenbHass ydeOHas Harpys3ka, 9 4acoB OTBEJICHO JUIs KOHCynbTauui, 8 uacoB - Ha
MPOMENYTOUHYIO aTTECTALHIO.

[TporpamMma coaepXXHUT NacnopT, TeMaTHYECKHH TUIaH, XapaKTePUCTHKY OCHOBHBIX BHIIOB
yueOHOMN JeATEeNbHOCTH CTYACHTOB, TabJHIy pacnpe/ieIeH|s! THIIOB KOHTPOJIbHBIX 3a/IaHH# NpH
TEKyIIeM KOHTPOJIE 3HAHWH M HAa MPOMEKYTOYHON aTTECTALlHH, YCIOBHS peaiu3aluu y4eOHo#H
JHUCIHTLTHHBIL.

[Tacnopt nmporpamMsel y4eOHOM JUCIMILUTHHBI PACKPBIBAET LETH U 3a/1a4H JTUCLHILUINHEL, a
TaKKe TpeOOBaHUs K pe3yJIbTaTaM OCBOCHHUS JIMCLUIUIHHBI.

TemaTHyeckuii I1aH COCTAaBJIEH B COOTBETCTBHH C NMPHMEPHO#M NporpamMMol y4eGHO#
JMCLHUIUTHHBI, BXOJsMIEH B peecTp y4eOHBIX JMCUHMIUIMH oOmeobpa3oBarenbHOro nukima. B
TEMaTHYEeCKOM IUIaHE YKa3aHO KOJIMYECTBO 4YacoOB, OTBEIEHHOE Ha H3y4YEHHE MaTepuaia,
NpaKTUYECKHe 3aHSATHS, KOHTPOJIbHBIE PabOThI CTY/ICHTOB.

ITonBons uTOr BCEMy BBINIEH3JIOKEHHOMY MOXHO CJelaTh BHIBOJ: paboyas mporpamma
JIMCIMILUTHHBL  Martemaruka, pa3paborannas ['aBpunosoiit E.H., Moxer ObITh pekoMeHI0BaHa
JUISl UCTIOJIb30BaHUS B Y4eOHOM Ipoliecce NMpH IMOArOTOBKE CMEIMAIMCTOB CPEIHETO 3BEHA 10

crnenuanbHocTd 08.02.01 CTpoHTENbCTBO H IKCILTyaTalUs 31aHUH U COOPYIKEHHIA.

KBaM(pHUKAIMOHHOM KaTeropuu

¢umana CamI'VTIC B r. Anatsipe

®OUO, 10WKHOCTH, MECTO pabOoThI
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