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Pabouas nporpamma y4ueOHoi nucruruinasl « MaTemaruka: anreOpa, Hadana
MaTEMaTUYECKOTO aHajIn3a, TEOMETPHUs» pa3padoTaHa B COOTBETCTBUH C
TpeOOBaAHUSIMU:

benepanbHOTrO rocy1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAApTA (Janee —
®I'OC) cpennero odiero 06pa3oBaHusi, yTBEPKIACHHOTO MPUKA30M
Muno6pazosanust Poccun ot 17.05.2012r10 Ne 413,

(denepanbHOro rocy1apCTBEHHOI'O CTaHAapTa CPEAHEro MPodhecCHOHATBHOTO
00pa30BaHuA M0 CHEIUATBHOCTAM :

09.02.04 NUudopmarmonnsie cuctemsl (o otpacisam); 13.02.11 Texaudeckas
IKCIUTyaTalHs U 00CITyKUBaHUE 3JIEKTPUUECKOTO U 3JIEKTPOMEXaHUUECKOT O
obopynoBanus (o orpacisam); 15.02.08 TexHomoruss MamHOCTPOCHHUS;
22.02.06 CBapouHO€E TPOU3BOACTBO,

PEKOMEHIALMAMHU 110 OpTraHU3alUU MOTYUYEHUSI CPETHETO OOIIETo
00pa3oBaHM B MpeesiaX OCBOCHUS 00pa30BaTEIbHBIX MTPOTPaMM CPETHETO
npodecCHOHAILHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 00111ero oOpa3oBaHus ¢
y4eToM TpeOoBaHuii (penepanbHbIX TOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJAPTOB U MOJIy4YaeMOU CHEIHATbHOCTH WIH MPO(ECcCun CpeTHero
npodeccuoHaabHOro 006pazoBaHus (MUcbMo JlenapraMeHnTa rocy1apcTBeHHON
NOJIUTUKH B cepe MOAroToBKH padounx kaapos u 110 MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259),

MPUMEPHON MTpOrpamMmbl yueOHON AUCIUIUIMHBI «Maremaruka: ainreopa,



Hayaja MaTeMaTUYeCKOro aHajau3a, FeOMETPUs» JUIsl MPOPECCHOHANIBHbIX
o0Opa3oBaTeIbHBIX OpraHU3alMi, peKOMEH1I0BaHHON DenepanbHbIM
roCy/IapCTBEHHBIM aBTOHOMHBIM yupexieHueM «DenepaabHblii HHCTUTYT
paszButus oopazoBanus» (nanee — PI'AY «OUPOy) B kauecTBe NpUMEPHOM
IIPOrpaMMBI JIsl peajiu3alii OCHOBHOM NpogeccuoHanbHOM 00pa3oBaTeIbHOM
nporpammbl CITO Ha 6a3e 0CHOBHOTO 00111€T0 00pa30BaHusl C OJTyYEHHEM
cpeaHero ooiiero oopasoBanus, MpoTokoa Ne 3 ot «21» uromns 2015r.,

peructpannoHHbiii Homep pereH3nu Ne 381 ot «23» utong 2015r. PI'AY

«DUPO».



COIJEPKXAHUE
1. [Taciopt nmporpamMMbl y4eOHOU TUCHUTUIUHSEI ............
1.1. O6nacTe MpUMEHEHUS TPOTrPAMMBI Y4€OHOMN JUCIIUTLIUHBI

............

1.2. Mecto y4e0HO# TUCIMIUIMHEI B CTPYKTYPE OCHOBHOM
npodeccruonansHOl 00pa30BaTEILHON MPOTPAMMBI

1.3. [Inanupyemble pe3ybTaThl OCBOCHUS YUEOHOU TUCIIUIUIMHBI
1.4. KonnuecTBo 4acoB Ha OCBOEHUE MPOrpaMMbl y4eOHOI
JUCIUTUTUHBI .

2. ConeprxaHue yueOHON TUCHIUIUIMHBI U TEMATHYECKOE
IR E202 071 010) ;12 1 (S

2.1. O6beM y4eOHOM TUCIUIUIMHBI U BUJIBI Y4€OHOM paboThI

3. YcnoBus peanuzanuu y4eOHOU TUCHUTUIUHSEI ... .........

4. KoHTpOJIb U OIIEHKA PE3yIbTaTOB OCBOCHHUS YUeOHOMN AMCIUTUIMHBI

..................................................................

10

10

10

12



1. MACHIOPT PABOYEM IMPOI'PAMMBbI YYEFHOHN
JAUCIUIIJINHBI
MartemaTnka: ajaredopa, Hayajia MAaTeMaTH4Y€CKOI0
aHaJIu3a, reoMeTpus
1.1. O61acTh NpUMEHEHUs] MPOrPaAMMbI Y4€OHOM M CIMILIMHBI

[Iporpamma yueOHOM nucnuminHbl «MaTeMaTrka: anredpa, Hadaia
MaTEeMaTUYECKOTO
aHanM3a, FeOMETPUST »SBIIAETCS YaCThIO 00I1€00pa30BaTENBHOIO LMK
oOpazoBatenbHOM porpamMmbl CITO mporpaMmsbl MOJATOTOBKU CIIEIIUATUCTOB
cpeanero 3BeHa (nanee — [IIICC3) nmo cnenuaibHOCTIM CPETHETO
npodeccuonanbHoro oopazosanusi: 09.02.04 MndopmaiinoHHbie CUCTEMBI (10
orpaciim),13.02.11 Texuuueckas 3KCIUTyaTanust ¥ 00CIyKUBaHUE
AIEKTPUUECKOTO U JIEKTPOMEXaHUUYECKOT0 000py10BaHus (110
otpaciisam),15.02.08 Texnonorust mammHocTpoenus, 22.02.06 CpapouHoe
IPOM3BOJICTBO TEXHUYECKOTO Mpoduisi mpodeccCHoHanbHOTO 00pa3oBaHuUs.
1.2. Mecto yyeOHoM aucuuniinHbl B cTpykrype IIIICC3
VYuebHasg NUCHUIUIMHA SIBJISIETCS JUCHUUILUIMHOW 0011€00pa30BaTEIbLHOIO
y4eOHOro  MHUKJIa B  COOTBETCTBUM €  TEXHUYECKUM  Mpoduiiem
npo¢eCCUOHAILHOTO 00pa30BaHMUs.
VYyebnas nucuuiinHa «MatemaTuka: anredpa, Hadajia MaTEMaTHYECKOTO
aHayM3a, reOMeTpHsi »OTHOCHUTCS K TipenMeTHol obnactu OI'OC cpennero
oOrmero oopazoBanusi «MaremaTka U HHPOpPMATHKa» OOIIeH U3 00I3aTEIHHBIX

MPEAMETHBIX 00IacTei .



YpoBeHb OCBOCHHSI Y4EOHOW IUCHUIUIMHBI B cOOTBETCTBUU ¢ DI'OC
cpeaHero ooiiero oopasoBaHus 0a30BBIif .

[TpodunpHas cocTaBisIONIas OTPaXaeTcsi B TPEOOBAHUAX K MOATOTOBKE
oOyyJarommxcs
B YaCTH:

* o0uieil cucTemMbl 3HAHUU: cojep:KaTellbHble MPUMEPHl HCIOJIb30BaHUS
MaTEMaTUYECKUX UAEH U METOAO0B B NPO(ECCUOHATBHON IEATEIbHOCTH;

* YMEHHMI: pa3iuuue B ypOBHE TpeOOBaHUN K CIIONKHOCTH MPUMEHSIEMBIX
aJIrOPUTMOB;

* NPAKTUYECKOTO HCIIONb30BAHUS NPHUOOPETEHHBIX 3HAHMM M yMEHWM:
UHIMBUIyaJIbHOTO Y4YeOHOTO OIbITa B IOCTPOCHUU MaTeMaTHYECKUX
MOJIeJIEH, BBIIIOJHEHUHU UCCIIEI0BATEIbCKUX TPOEKTOB.

Pabouas nporpamma yueOHOM AUCHMIUIMHBI «Maremaruka: aiareopa,

HayaJla MaTeMaTUYECKOTO aHaIn3a, TEOMETPHUS » UMEET MEXKITPEIMETHYIO
CBsI3b C 001Ic00pa30BaTEIbHBIMKU YUYCOHBIMH TUCITUTIINHAME «DH3uKay,
«MHdpopmartukay .

N3yuyenue yueOHOM nucuuriunbel «MaTtematuka: anredpa, Hayaa
MaTEMaTHYCCKOTO aHaIN3a, TCOMETPHS »» 3aBEPIIACTCS MTPOMEKYTOUHON
aTTectanueit B hpopme Ix3amena B pamkax ocBoenus [IIICC3 na 6aze
OCHOBHOTO 00111eT0 00pa3oBaHUAI.

1.3. [Ilnanupyembie pe3yabTaTbl OCBOEHUS YUeOHOMH THCUMIINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS YI€OHON NUCIIMILIAHEIL:

* JIUYHOCMHbBIX:

— c(hopMHPOBAaHHOCTh Mpe/ICTaBIICHUN 0 MaTeMaTHKe KaK
YHHUBEPCAJIHHOM SI3bIKE HAYKH, CPEICTBE MOJCIMPOBAHUS SBICHUN W
MIPOIIECCOB, UESIX U METOJaX MaTEMaTHKH;

— MOHMMAaHHWE 3HAYUMOCTH MATEeMATUKH [UISI Hay4YHO-TEXHHUYECKOTO
nporpecca, cOpMHUPOBAaHHOCTh OTHOIICHUS K MaTEMaTUKE KaK K 9aCTH
OOIIEUEIOBEYECKOM  KyNbTYphl Uepe3 3HAKOMCTBO C HCTOpHEH
pa3BUTHUS MATEMATHUKH, SBOJIIOIEH MaTEMaTHUECKUX UICH;

— pa3BUTHE JIOTUYECKOTO MBIIIIJICHUS, IPOCTPAHCTBEHHOTO
BOOOpaXeHUSI, aITOPUTMUUYECKON KYJIbTYpPbl, KpUTUYHOCTU MBIIIJICHUS
HAa YypOBHe, HeoOXoauMoM g Oyaymied mnpodeccHoHaTbHON
NEeSTeNIbHOCTH, JJIs IPOJODKEHHs 00pa30BaHuUs M caMoo0pa30oBaHMUs;

— OBJIAJICHUE MaTeMaTUYECKUMHU 3HAHUSIMU u YMEHUSIMU,
HEOOXOJMMBIMUA B TIOBCETHEBHOW JXU3HHU, IS OCBOCHHS CMEXHBIX
€CTECTBEHHOHAYYHBIX AUCIUIUIMH U JUCIMIUIUH NpOodhecCuOHATBLHOTO
[MKJIa, JJI TOJy4YeHHs 00pa3oBaHUsl B 00JIACTSIX, HE TpPeOyOIIMX
yIiyOJIeHHON MaTeMaTUYECKOM MOrOTOBKH;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM 4YHUCIE
caM000pa30BaHUIO, Ha TPOTSDKEHWH BCEM JKU3HHW; CO3HATEIHbHOE
OTHOIIIEHHE K HEMPEepPHIBHOMY OOPAa30BAHHUIO KAaK yCIOBHUIO YCHEIIHOM



npodecCUOHAILHON U OOIIECTBEHHON JIEATEIbHOCTH,

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOW U
OTBETCTBEHHOM JIESATEIBHOCTH;

TOTOBHOCTh K  KOJJICKTUBHOM  paboTe, COTPYAHHUYECTBY  CO
CBEpPCTHUKaMHU B 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-
HCCIIEJIOBATENBCKOM, MPOSKTHON U IPYTHX BUJAX JACSITEIbHOCTH;
OTHOIIIEHHWE K MPO(PECCHOHAIBHON AESITETbHOCTH KaK BO3MOXKHOCTH
y4acTusi B PEIICHWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX,
OOIIEHAITMOHAIIBHBIX MPOOIIEM;

Memanpedmemnbtx:

YMEHUE CaMOCTOSITEIBHO  ONPEAENATh LM  JEITEIbHOCTH U
COCTaBJIATh IUIAHBI JESTENBHOCTH; CaMOCTOSITEIBHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTHUPOBAThH JEATEIBHOCTD; UCIOJIb30BATh BCE
BO3MOXHBIE PECYpChl [UIsl JOCTHIKEHHUS IIOCTaBJICHHBIX LEIEH U
peaNn3aluuy IAHOB JIESTEIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATEruu B
pa3IMYHBIX CUTYalUsX;

YMEHHE MPOIYKTUBHO OOLIAThCS M B3aUMOJEHCTBOBATH B IpoOIEcCe
COBMECTHOM JESATENbHOCTH, YUYUTHIBATh MO3ZUIMU JPYTUX YYaCTHHUKOB
NesTeNnbHOCTH, 3G (HEKTUBHO pa3periaTb KOH(DIUKTHI,

BJIaJICHUE HABBIKAMHU IO3HABATEJIBbHOM, YYEOHO-UCCIIEI0BATEIbCKON U
NPOEKTHOM  JESITENbHOCTH, HaBBIKAMU  pas3pelieHus  mIpodiem;
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY IOUCKY METOJIOB
pElICHHs] TPAKTUYECKUX 3a]ad, MPUMEHEHHIO DPa3jIN4HbIX METOJIOB
MO3HAHUS,

TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENIbHOM HH(POpMAIMOHHO-
MIO3HABATEJILHOMN JESATEIbHOCTH, BKIIOUasi YMEHUE OPUEHTUPOBATHCS B
pa3MuYHBIX MCTOYHHMKAX HH(OpMAIMM, KPUTHUYECKU OLEHUBATh W
UHTEPIPETUPOBATh HMHPOPMAIMIO, TOJYyYaeMyl0 U3 pa3iIMyYHbIX
UCTOYHHKOB;

BJIQJICHUE SI3bIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUYHO W TOYHO
u3JjlaraTb CBOIO TOYKY 3pPEHHs, UCIOJIb30BaTh aJICKBATHBIE SI3bIKOBBHIE
CpEICTBa;

BJIaJICHUE HaBbIKAaMM TO3HABaTEIbHOM pediieKCMM Kak OCO3HaHUs
COBEpIIAEMBbIX  JACWCTBUA UM  MBICIUTENBHBIX  IMPOLECCOB, HX
pe3yJIbTaTOB U OCHOBAHUM, IPAHULl CBOETO 3HAHUS M HE3HAHUS, HOBBIX
MO03HABAaTEJIbHBIX 33]1a4 U CPEJICTB AJISl UX JOCTUKECHHUS;

LEJNECyCTPEMJIEHHOCTh B IIOMCKAX W NPUHATUHA  PELICHHM,
COO0pa3UTENbHOCTh W HWHTYMIIHSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHU; CIIOCOOHOCTh BOCIPUHUMATH KpPAacOTy M TapMOHHIO
MHPA;






npeomemHplxX:

— c(OpMUPOBAHHOCTbh TMPEACTABICHUM O MaTeMaTHKE KakK 4YacTH MHUPOBOMU
KyJbTYpbl W MECTE€ MATEMAaTHMKM B COBPEMEHHOM LMBWIM3ALMHU, CIIOCO0AX
ONMCAaHUS SBJICHUMN PEaIbHOI0 MUPA HA MAaTEMaTUYECKOM SI3bIKE;

— cOpMUPOBAHHOCTh TMPEACTABICHUM O MaTeMaTHYEeCKUX TMOHATUSAX Kak
BOKHEUIIINX MAaTEMAaTUYECKUX MOJIEIAX, MO3BOJSIONIMX OMUCHIBATh U U3yYaTh
pa3HbIE MPOLECCHI U SIBIEHUSA; IOHHMMAaHUE BO3MOKHOCTH aKCMOMAaTHYECKOTO
IIOCTPOEHHS] MATEMATUYECKUX TEOPUIL;

— BJAQJACHUE METOJAMH JI0KA3aTEIbCTB M AJITOPUTMOB pPEUIEHUS, YMEHHE HX
MIPUMEHATH, TPOBOAUTH JI0KA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a]1a4;

— BIIQJICHUE  CTAaHAAPTHBIMH  NOPUEMAMU  PEIICHUS  pPalMOHAIbHBIX U
WPpPAlHOHAIBHBIX,  IOKA3aTEJIbHBIX,  CTEIEHHBIX,  TPUTOHOMETPUUYECKUX
YPaBHEHUM U HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHNUE TOTOBBIX KOMITBIOTEPHBIX
MPOrpamMM, B TOM YHUCJIE JIJI1 MOUCKA MyTH PELICHUS W WILTFOCTPALMKU PEUICHHS
YPaBHEHUU U HEPABEHCTB;

c(OpPMHPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUAX MaTeMaTH4YECKOTO
aHallu3a UM MX CBOMCTBAaX, BJIAJECHUE YMEHUEM XapaKTEpU30BaTh MOBEICHUE
GyHKUMNA, HCHOIB30BAHME TOJYYCHHBIX 3HAHWM JUIs OMHCAaHUS W aHallu3a
pEaNbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU IIOHATHUSMM O IUIOCKMX M HIPOCTPAHCTBEHHBIX
rCOMETPUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBax; C(POPMHPOBAHHOCTH
YMEHHMs pacro3Ha-BaTh reoMeTpudeckue (Urypbl Ha depTekax, MOJEISIX U B
pealbHOM MHUpE; NTPUMEHEHUE H3YYECHHBIX CBOMCTB reOMETpUUYECKUX (uryp u
bopMyn nns pelieHHs] TeOMETPUYECKHMX 3aJad M 3aJad4 C MPaKTUYECKUM
COZACPKAHUEM;

c(hOpPMHUPOBAHHOCTh TIPEJACTABICHUM O TPOIECCaX W SABJICHUSX, WMEIOIIHNX
BEPOSTHOCTHBIA XapaKTEp, CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B pPEAIbHOM
MHPE, OCHOBHBIX IOHATHUSAX DSJIEMEHTAPHOW TEOPUU BEPOATHOCTEW; YMEHUU
HAXOJIUTh W OILICHUBATh BEPOSITHOCTU HACTYIUIEHHS] COOBITUI B MPOCTEHIIMX
MMPAKTUYECKUX CUTYAIUSAX U OCHOBHBIEC XapAaKTEPUCTUKHU CIIyYalHBIX BEJIUYMH;
BJIAJICHUE HABBIKAMHM HCIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpHU
pELICHUY 3a1a4.

OcBoeHue conepkanusl yueOHON AUCHUIUINHBI ««MaTtemaruka: anreOpa, Hadana

MAaTeMaTUYCCKOIro aHajin3a, I'COMCTPHUSA »» oOecrieunBaeT (l)OpMPIpOBaHI/Ie M Pa3BHUTHC

YHUBEPCAIbHBIX YUYEOHBIX JEUCTBUII B KOHTEKCTE MPEEMCTBEHHOCTH (DOPMUPOBAHUS

00X KOMIIETEHIIHAM.

Buabl ynuBepcaabHbIX Y4eOHBIX e CTBUI O01ue KOMIIeTeHINHU

(B coorBercTBUM ¢ PI'OC CIIO no

crenuajJbHocTH/MIpodeccun)

(obecrmieunBaroT [IEHHOCTHO-CMBICJIOBYIO | 3HAUUMOCTh ~ CBoed  Oyaymed  mpodeccu,

OpHUEHTALMIO 00YYarOIIUXCS U OPUEHTALMIO B | IPOSBIATH K HEM yCTOMUYMBBINA MHTEPEC,

COIMAJIBHBIX poOJisAX W MeXIMYHOCTHBIX | OK3. [lpuHMMaTh penieHuss B CTAHAAPTHBIX U

JIngHOCTHBIE OKl1. TIloHumarp CyIIHOCTh M COLMAIBbHYIO




OTHOILIEHUSIX )

HCCTAaHAAPTHBIX CHUTyallUAX MW HCCTH 3a HHUX
OTBETCTBECHHOCTD,

OK8. CamocTosTenbHO  ONpPENesTh  3aJadyu

HpO(l)GCCI/IOHaHLHOFO U JMYHOCTHOI'O pPa3BUTHA,
3aHUMAaTbCA

CaM006p330BaHI/ICM, OCO3HAaHHO

IJIAHUPOBATH IMMOBBLIIICHUE KBaJ'II/I(bI/IKaI_II/II/I.

PerynarusHeie:
LieJeToIaraHue, IJIAHUPOBAHMUE,
IIPOTHO3UPOBAHKUE, KOHTPOJb (KOPPEKLUs),

CaMOperyJIAlus, OLCHKA

OK2. OpraHu3oBbIBaTh COOCTBEHHYIO
JeSITeNIbHOCTh, BBIOUPATh TUIIOBBIE METOABl U
CHOCOOB! BBINOJIHEHHSI TPO(ECCHOHANIBHBIX 3a/1a4,

OLICHUBATh UX 3(1)(1)CKTI/IBHOCTB 1 Ka4CCTBO,

(obecrnieunBaroT opranuszanuio | OK3. IlpuHumarhs pemieHus B CTaHAAPTHBIX H
00y4aroIuMucs cBOEH y4eOHOH | HECTAaHIAPTHBIX CUTYallMsIX M HECTH 3a HHX
JEeSITeNbHOCTH) OTBETCTBEHHOCTb.

Ilo3HaBaTenbHbBIE OK4. OcymecTBisTh NOMCK U HCIIOJIB30BAHUE
(obecnieunBaroT HCCIIEIOBATENbCKYIO | MH(pOpMauyu, HeoOXoauMoil g 3PPEeKTUBHOTO
KOMIIETEHTHOCTb, YMEHHE BBITTOJIHEHUS npogecCHOHATBHBIX 3ajadu,
pabotath ¢ uHpopMaImei) npo¢eCcCHOHATBHOTO U TMYHOCTHOTO Pa3BUTHS,

OKS. Ucnons3zoBathb nH(GOPMAITMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B
npogeccnoHaIbHOMN 1A TeTbHOCTH,

OK9. OpuentupoBarbcsi B YCIOBHSIX YacTOW
CMEHbl  TEXHOJOTUH B  MpoeCCHOHATHHON
JeSITENIbHOCTH.

KomMMyHMKaTHBHBIE OK6. PabGorath B KOJJIEKTHBE M B KOMAaHJE,
(oOecmeunBaroT CONMATBHYIO | 3P PEKTUBHO o01maTecs c KOJUIETaMHU,

KOMIIETCHTHOCTh M YYET IO3MIHUHU JOJPYTHX
J'IIO,I[GI‘/JI, YMEHHUEC ClIyllaTb MW BCTyIlATb B

Auainor, y4aCTBOBAThH B KOJIJICKTUBHOM

oOcyxaeHun mpobaeM, B3auMOCHCTBOBATh U
COTPY/HUYATH co

CBEpPCTHUKAMU n

B3POCIIBIMH)

PYKOBOJICTBOM, IIOTPEOUTENISIMH,
OK?7. Bpars Ha cebst OTBETCTBEHHOCTb 3a paboTy
WIEHOB KOMaH/bl (MOJYMHEHHBIX), 3a pe3yjbTar

BEINIOJIHEHUS 3aJaHUI.

1.4. Kosin4yecTBO 4aCOB HA 0CBOEHME MPOrPAMMBbI Y4eOHOH JUCHMILIUHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku cryaeHTa 351 yac, B TOM yucie:
00s13aTeIbHON ayIMTOPHOM yueOHOM Harpy3ku cTyaeHTa 234 yaca;
CaMOCTOSITENIbHOM paboThl cTyneHTa 117 yacos.
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2. CTPYKTYPA U COJIEPXKAHUE YUEBHOU JJUCIUTTIIMHBI

2.1. O0bem yueOHOM TUCHUIIMHBI M BUABI Y4eOHOH padoThl

Buja yueOHOI nesiTeIbHOCTH

O0neM yacoB

MakcuMaJbHas y4eOHass Harpy3kKa (Bcero)

351

Qo0s3aTeIbHAA AVANTOPHAA YUeOHas HArPY3Ka (BCero)

234

B TOM 4YHCJIC.

J1a00paTOPHBIE 3aHATHS

He npenycmoTtpeHo

OpaKTUUECKHUE 3aHITUS 72
KOHTPOJILHBIE pA0OTHI 1
KypcoBas pabdora (IIpoeKT)

CamocTosiTe/IbHAs padoTa cTyAeHTa (BCero) 117

B TOM YHUCJIC.

CamocrosiTenbHas paboTa HaJl KypcoBOil paboToii
(IpoekToMm)

- paboTa HaJ MaTepUajIoM yueOHHUKA, KOHCIICKTOM JICKIIHIA;
- pabora co crpaBOYHBIM MAaTEPUATIOM;

- BBITIOJIHCHHUE WHIUBUIYATbHBIX 33JIaHUN;

- pelIeHHEe TUMOBBIX MPOGECCHOHANIBHBIX 3a/1a4;

- HCClIe/IoBaTeNIbcKas yueOHas padoTa;

- COCTaBJICHUE TAOJIMI] IJI1 CUCTEeMAaTU3allui y4eOHOro
Marepuana;

peleHre TUTTOBBIX BApUATUBHBIX 3a71a4 U YIIPAKHEHUH;
BBHITIOJTHEHUE pacdyETHO-rpaduuecKux pador;
COCTaBJICHHE TEMAaTUYECKUX KPOCCBOPOB;

paboTa C IOMOTHUTEILHON YyUeOHON U HaAyYHOI
JUTEPATYPOi (ITOATOTOBKA COOOIICHUH).

[IpomexxyTounast arrectaius B popme

DKk3aMeH (MUCbMEHHas
hopma)

11




2.2 TemaTu4yecKui IJIAH U COAEPIKAHUE y4eOHO AUCHUIIMHBI MATEMATUKA: AJITEBPA U HAYAJIA MATEMATUYECKOT'O
AHAJIN3A;: TEOMETPU .

HaumenoBanne Conep:xkanue yueOHOro MaTepuaJa, JabopaTopHbie XapakTepuCcTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH CTYCHTOB O6bem | Ypose
pa3aesioB U TeM PadoThI M MPaKTHYECKHUe 3aHATHUS, CAMOCTOSTEIbHAS ( Ha ypoBHe y4eOHbIX AelicTBHIA) 4acoB | Hb
pa6oTa o0yyamomuxcs, KypcoBasi padora (nmpoekr) (eciu OCBOEHMS
npedycmompenl)
1 3 4
BBenenue Coaep:xxanue yueOHOro MaTepuaJia 2 1
O3HakomIieHVe ¢ posnblo MaTeMaTUKK B Hayke, BeimnonHeHne BXOAHOTO KOHTPOJISL. 2
TEeXHUKe, SKOHOMUKE, MHPOPMALIMOHHbIX
1 TEXHOMOrMaAX U NPakTUYeCcKon AeaTenbHOCTH.
O3HakoMIIeHME C LensamMun 1 3agadyamu n3yyeHus
MaTeMaTUKN Npu OCBOEHUU CreLmanbHOCTEN
CI10.
Paznen 1. Anreopa.
Tema 1.1. Conep:kanue y4e0HOIro MaTepuaia 16
PazBurne noHsATHS | | Henble n panmonansHbe uncia. Brinonnenue apudMeTHUeCKUX JeHCTBUI Hajl YMCIIAMU, COYeTas yCTHBIE U 2 2
0 yucje [UCHMEHHBIE IpHeMbl. HaxoxaeHne owmnbok B npeobpasoBaHusix u P
2 | HeiicTBUTENbHbIE YUCIIA. BbIYMCNEHNAX.
HaxoxpeHve npubnmkeHHbIX 3Ha4YEHUIA BEMUYMH U NOTrPELLHOCTEN BbIYMCIEHUI 2
3 | Ipubnuosicennvie goiuucaeHus. (abcomnoTHOM M OTHOCUTEINBHOW);  CPaBHEHWE  YWUCMOBbLIX  BbIPAXEHUN.
HaxoxpgeHue owmbok B npeobpasoBaHUsIX U BbIYUCIIEHUSIX.
. Brmonnenune apudmerndeckux ASHCTBUN HAJ YHCIaMH, COUYETast yCTHRIC U 2
Komnnexcrnoie uucna. /leticmeus Hao KoMNIeKCHbIMU
4 nucbMeHHbIe nipreMbl. HaxoxaeHne ownbok B npeobpaszoBaHnsx u
wucam. BbIYMCIIEHUSAX.
HpaKTn'{ecRne 3aHATHA: 3
o BommonHeHne  apudMeTHyeckMx — JEHCTBMH  HAL  YHCIIAMH. HaxoxgeHne
p p 0 y . . N
Lipaxrnueckas paboraNel ApmbM6eTquCKme AencTeiA NPUBNKEHHBIX 3HAYEHWI BENUYMH U NOrPELLHOCTEe BblUNCIeHUI (aGCOMOTHON 2
Hap ducnamu, HaxoxAeHUe NPUONVKEHHBIX SHAYCHWN | 1o crenbHOIM); cpaBHEHME YNCTIOBBIX BLIPAXEHMIA.
BE/NYMH 1 NOTPELUHOCTEN BbIMMCIIeHNIA (3BCOMIOTHOM W | ayounenme oLMBOK B NPeoGpasoBaHNsix 1 BbIMMCTIEHMSX.
OTHOCUTESBHON), CPABHEHNE YMCIIOBbIX BbIPAXEHNN.
KonTpoabsHsbie padoTsl N
CamocTosiTeJbHAsI paﬁoTa oﬁyqammnxcm Pemenune TUIIOBBIX BapUAaTUBHBIX 3a/1a4 U YIPAKHEHUH, BHIIOJTHEHUE HHAUBUIY AJIbHBIX 6
3aganuii. Pabora co cripaBodHOM nuTeparypoit o Teme «[Ipu3Haku JeTuMOCT.
Tema 1.2 Coaeprxanue yueOHOTo MaTepuaJia 42
KopHu, crenenu u O3HaKOMIIEHME C NOHATUEM KOPHS! N-I CTEeneHu, CBONCTBaMM paauKanos 1
Jorapupmbi | | Kopun Harypanbhoii crenenu u3 wucia n uX CBOACTBA. | NpaBUnami CpaBHeHus kopHedt. POPMynMpoBaHKe ONpeaeneHms KOpH 1 ) 5
Kopens n-i1 ctenexnum. CBOWCTB KOpPHeN. BblumMcneHne n cpaBHeHE KOPHEN, BbINOSTHEHUE NPUKMUOKN
3HaveHunst KopHs. HaxoxgeHue owmbok B NpeobpasoBaHUsX U BbIYMUCTIEHUSX.
2 Creneny ¢ paloOHANLHBIMHU OKA3aTENSIMH, MX dopmynMpoBaHue CBOMUCTB cTerneHewn. BeluncrneHune creneHen ¢ pa- 2




CBOMCTBA.

LMOHanbHbIM nokasaTtenem, BbliNOSIHEHWE NPUKUOKN 3HAYEHUSI CTENEHN,
cpaBHeHWe cTeneHeln. HaxoxaeHne 3Ha4YeHWin CTeneHun, MCnonb3ays npu
HeobX0aANMOCTN MHCTPYMEHTAarbHbIE CPEACTBA. 3anucbiBaHWe KOPHS N-i
CTENeHN B BUAE CTENEHUN ¢ APOGHBLIM NokasaTternem 1 HaobopoT. HaxoxaeHue
OLWMGOK B Npeobpa3oBaHUSIX U BbIMUCTIEHUSIX.

3 Creneny ¢ AeMCTBUTEILHEIMHI ITOKA3ATEISIMH, UX
ceolicmaa.

O3HaKoMIeHNE C NOHSATUEM CTEMNEHN C AeNCTBUTENBHLIM NoKasaTenem.
HaxoxxaeHvne 3HayeHuin cTeneHun, UCnosnb3ays Npyu HeoBXoaMMOCTH
MHCTpYMeHTarnbHble cpeactea. HaxoxaeHue ownbok B npeoGpasoBaHnsx 1
BbIYUCMEHUSIX.

4 [IpeoOpa3oBanue HMppanMOHAIBHBIX BHIPAKEHHUH.

BbinonHeHne npeoGpa3oBaHUii BbipaXkeHUIA, CoaepXKallumx pagukans.
BbinonHeHne pacyeToB No hopMynam, coaepallimm pagukassl, OCyLLEeCcTBsS

o HeobxoavMble NOACTaHOBKM 1 NpeobpasoBaHus. OnpegeneHne 2
Permerre HppalMOHANBHBIX yPABHEHHH. PaBHOCUIBHOCTY BbIPAXeHUii C paankanamu. PelleHre nppaumoHanbHbIX
ypaBHeHuIn. HaxoxaeHne ownbok B npeobpasoBaHNaX U BbIYUCAEHNSX.
TIpeoGpa3oBAaHHE PAHOHATBHBIX, CTEMEHHBIX, BbII'IOHE-!eHVIe npeo6pa30vBaan7| BbIpaXXeHun, npuMmeHeHne dopmyn, CBA3AHHbIX
5 TOKA3aTEIBHBIX BEIPAKEHHIL. Pelientie MoKa3aTebHbIX CO CBOMCTBaMu cTerneHen Hpeo6pa3u.0BaHHe YHCIIOBBIX U OYKBEHHBIX Bblpamem:m, 3
o coacpiKalux CTCTIICHU, IIPUMEHASA CBOUCTBA. Pemenue moka3atenbHBIX YpaBHCHUU.
YPABHCHIH. HaxoxaeHne ownbok B npeobpasoBaHnaX 1 BbIYUCIEHUSX.
6 Jlorapugm gucna. OCHOBHOE JOTapu(pMHAICCKOE O3HaKOMIICHHE C OHITHEM Jlorapudma, CBOUCTBAMH JOTaprudma. >
TOXJIECTBO. Beruncienue norapudma umcia. HaxoxaeHve owimbok B npeobpasoBaHMsAxX
7 | Hecatuunble u HAT ¥ Bbldncnennax.
YpalbHEIC JOTapH (MBI 1
] JetictBus ¢ norapudmamu. Ilepexon k HOBOMY 1
OCHOBAHHIO.
BbinonHeHne npeo6pa3oBaHni BbipaXeHUN, coaepxalmnx norapudmeol.
9 [TpeobpazoBanue JIorapuPpMUUECKUX BBIPKSHHUH. OnpepeneHune obnacTn AoNycTMMbIX 3Ha4Ye€HUI norapndmmyeckoro 3
PelueHne norapndmMmyeckmx ypaBHEHUN. BblpaxeHus. PeweHune norapudmmuyecknx ypaBHeHmn. HaxoxpaeHue
owmnbok B NnpeobpaszoBaHUAX U BbIYUCIIEHUSAX.
10 MpnbnmxeHHbIEe BIYNCIIEHUS U PeLUEHNs] O3HakommneHue ¢ NPMMEeHEeHneM KOPHEN u cTeneHen Npyu BbIYUCIIEHUN |
NPWKNagHbIX 3a4ay. cpeAHunX, AeneHnn oTpe3Kka B «30/I0TOM CEHEHUNY.
IIpakTnyeckne 3aHATHSA:
_ | BoimonHeHne mnpeoOpa3oBaHMil BEIpaKEHMH, COAEpKAIMX paavKajibl. BrlnomHeHune 10
HDaKTquCj(aﬂ Da60TaN92 BBIHOHHCHHC HpCO6pa30BaHHH pacueToB I10 q)opMynaM, coACpIKalluM paduKalibl, OCYIICCTBIIASL HeOGXOZ[I/IMLIe
BEIPKCHIH, COACPKALIUX CTCICHH 1 KOPHH. MOACTAaHOBKM M TpeoOpaszoBanms. OrmpeneneHne pPaBHOCWIBHOCTH BBIPAKCHUH C
paauKaiaMHu. HaXO)KI[CHI/IC 3HAYCHUM CTEICHEH ¢ palluOHAJIbHBIMU TIOKa3aTCJIAMU.
CpaBHeHHe cTeneHel. BrimomHeHne mpeoOpa3oBaHHs BBIPAKEHHH, COICPIKAIINX
CTCIICHMU.
IpakTuyeckass  pabGoraNe3  PemieHue  uppanuoHAIbHBIX
YPaBHEHHI. PelueHve nppaumoHanbHbIX ypaBHEHUN.
IpakTryeckas  pabotaNe4  PemeHme — ImoKa3aTeIbHBIX
YpaBHEHHUIA. Pemenne nokasarenbHEIX ypaBHEHHH.
[MpaxTigeckas a60TaNe5 Haxox1eHne SHAYCHI BbinonHeHve npeobpasoBaHnii BbIpaXXeHWIN, COAepXKaLLmx norapndmei.

norapudmMa 1O NPOM3BOJIBHOMY OCHOBaHHIO. Ilepexon ot
OAHOI'O0 OCHOBAaHHA K APYyromy. Brruucnenue un CpaBHCHUEC
gorapudmoB. JlorapudmupoBaHrue ©  MOTCHIMPOBAHHE

Onpe,u,eneHme obnactu A0nyCTUMbIX 3HayYeHunn norapnpmmnyeckoro
BblpaXXeHUA.




BBIPAKEHUM.

IMpakTryeckas pabora Ne6 Pernrenue norapupmMudeckux

ypaBHEHU.

PelueHne norapnmmyeckmx ypaBHeHUN.

Kontpoasusie padoTsi

CaMocTofTeIbHAA pa60Ta Oﬁy'lalOIHI/lXCﬂ: Pemenne THNOBBIX ynpancHeHI/Iﬁ, cOoCTaBJIEHHE TAOJINIL I CHCTEMATH3ALNN yqe6Horo 14
Matepuana. [TogroroBka cooOrenus mo reme « M3 ucropun gorapudmony , «IIpoucxokaeHne TepMUHOB U 0003HAUCHHITY.
Conep:xanue yueOHOro MaTepuasa 46
Tema 1.3. M3yyeHne pagmaHHOro MeToAa N3MepeHns yrnoBs BpaleHWs U UX CBA3K C
OCHOBBI 1 Panuannas mepa yrna. BpamarenbHoe ABH)KEHUE. rpagycHov Mmepoii. 3obpakeHne yrnos BpaLleHWs Ha OKPYXXHOCTH, 1
COOTHECEHME BENWUYMHbI YINa C ero pacronoXeHneM.
TPUTOHOMETPHUHU dopmynvpoBaHue onpeaeneHnin TPUroHOMeTPUYECKNX DYHKLUIA AnS YrnoB
2 | Cunyc, KocHHYC, TAHT€HC U KOTAHI€HC YMCIIA. NMoBOPOTa U OCTPbIX YIMOB NPSMOYrONbHOro TPeyronbHWKa n 06 bACHEHUE NX 2
B3aNMOCBSI3U
[MpumeHeHe OCHOBHbBIX TPUTOHOMETPUYECKMX TOXAECTB AN BbIYMCIEHUS
3 OCHOBHbBIE TPUTOHOMETPUUYECKUE TOKAECCTBRA. 3HaYEeHU TPUrOHOMETPUYECKMX PYHKLIMIA NO OOHOWN U3 HUX. HaxoxaeHne 2
OLUINBOK B Npeobpa3oBaHMsAX N BbIYUCNEHUSX.
O3HakoMneHne co CBONCTBAMM CUMMETPUN TOYEK Ha €QNHUYHOW OKPY>KHOCTU U
4 | dopmynsl npuBeACHUS. npuMeHeHne ux ans BbiBoda opmyn npmeeaeHns. HaxoxgeHme owmbok B 2
npeobpa3oBaHUsAX M BbIYUCIEHNSX.
M3yyeHne ocHOBHLIX (hopMyn TPUrOHOMETPUK: (POPMYITbI CAIOXKEHUS U
5 DopMyJIbI CIIOKEHUS. NpUMeHeHue NPy BbIYUCIIEHUN 3HAYEHUSI TPUTOHOMETPUYECKOTO BbIPAXEHUS U 2
ynpolueHust ero. HaxoxageHvie owmnbok B Npeobpa3oBaHnsaX U BbIYUCNIEHUSIX.
M3yyeHne ocHOBHLIX (hopMyn TPUroHOMETpuK: HOPMynbl YABOEHUS U
6 | ®opmynsl yasoerus. Popmyinvi NOIOGUHHO0 Yaa. NPUMEHEHWE NPU BbIYUCTIEHNN 3HAYEHNSI TPUTOHOMETPUYECKOTO BbIPAXEHUSA U 2
ynpoLeHus ero. HaxoxgeHve owmbok B npeobpa3oBaHWsAX U BbIYUCNIEHUSAX.
[IpeoOpa3oBaHusi CyMMBI TPUTOHOMETPHUECKUX M3yyeHne ocHOBHLIX (OpMyYN TPUrOHOMETPUN: Npeobpa3oBaHms CyMMBl
7 (GyHKIUH B MPOU3BEIACHUE M TPOU3BEACHUSI B CyMMY. TPUrOHOMETPUYECKNX DYHKLMIA B MPOM3BELEHNE U NPOU3BEAEHNS B CYMMY U |
Bbzpagfcenue mpucoHOMempu4ecKux d)yma,,uﬁ yepes npuMeHeHne npu BblYNCIeHnn 3Ha4YeHNA TPUroHOMeTpPUYEeCKOro BbipaXXeHuna n
MaH2enc NoJI08UHHO20 ApPeyMeHma. ynpoLleHus ero. HaxoxaeHve owmnbok B npeobpasoBaHUsAX 1 BbIYUCTIEHUSIX.
. Brimonnenne npeodpa3oBaHrii TPUTOHOMETPUIECKUX BBIPAKEHUH, TPUMEHCHHE TIPH
8 [IpeoOpa3oBaHus MPOCTSHIITNX TPUTOHOMETPHUCCKUX 4
o BBIYHUCIICHUU 3HAYCHUA TPUTOHOMETPUYCCKOTO BBIPAKCHUA U YIIPOILICHUSA €TO0.
BPIPAMCHIH. HaxoxgeHve owmnbok B Npeobpa3oBaHmsaX U BbIYUCIIEHUSX.
O3HakomMmeHne ¢ NoHSATUEM 06paTHbIX TPUFOHOMETPUYECKNX DYHKLMIA.
M3yyeHne onpegeneHnin apkcuHyca, apkkocuHyca, apkTaHreHca Ynicna,
9 | ApkcuHyc, apKKOCHHYC, apKTAaHI€HC YHCIa. hopmynmpoBaHue nx, n3o06paxxeHne Ha eAUHNYHON OKPY>XHOCTM, NPUMEHEHNE 2
npu peLleHun ypaBHeHun. HaxoxaeHne ownbok B npeobpasoBaHmnsx u
BbIYMCINEHNSAX.
Peluexune no dhopmynam n TPUroHOMETPUHECKOMY KPYry NpOCTenLInX
TPUrOHOMETPUYECKNX YPaBHEHUN.
10 | Mpocreiimmie TpUroHOMETpHYECKHE ypaBHEHIS. [MpumeHeHre obLmx METOAOB peLLeHns ypaBHEHUI (NpuBeaeHue K J'II/IHFVIHOMy, 6
KBagpaTHOMY, METOZ Pa3foXeHWs Ha MHOXWUTENW, 3aMeHbl NepeMeHHON) Npu
peLueHuy TPUroHOMETPUYECKMX YpaBHEHUA. HaxoxaeHne owmnbok B
npeobpa3oBaHUSAX U BbIYUCTIEHUSIX.
12 | Ipocmetiuue mpuzonomempuueckue nepasencmea. YMeHue oTMevaTb Ha Kpyre peLlleHns NPoCTENLLNX TPUTOHOMETPUYECKNX 2

HEepaBEHCTB.




IIpakTH4yeckHe 3aHATHA:
IpakTryeckas pabora No7 BrImonHEHHE TOXICCTBEHHBIX
npeoOpa3oBaHUi B TPUTOHOMETPHUYCCKHAX BEIPAKCHUAX.

BrinonHenne npeodpa3oBaHuil TPUTOHOMETPHIECKHX BBIPAKEHUH, IPHMEHEHHE IIPU

BBIYUCJICHUN 3HAYCHUS TPUTOHOMETPUUYECKOI'O BBIPAXKCHHUSA U YIIPOLICHUS €TO0. 4
IpakTideckast pabora Neg Perienue MPOCTEHIIIIX . .
TPUTOHOMETPHHECKHX YPABHEHHIE Perienre npocTeImMx TPUrOHOMETPUIECKUX YPaBHEHHI.
KonTpoJibHbie pa6doTsl -
CamocTosiTesbHAS paﬁoTa oﬁyqammnxm PemeHne THNIOBBIX yIIpa)KHEHUH, pEIICHUE THIIOBBIX MPO(ECCHOHATBHBIX 3ajad,
COCTaBJICHUE TAOJHII U1 CHCTEMATHU3AIMH YIeOHOro MaTepraia. 16
Copaep:xkaHue y4e0HOr0 MaTepuaia 34
Tema 1.4. O3HaKoMMeHNe C NOHATUEM NEPEMEHHOW, NPUMEPaMUN 3aBUCUMOCTEN MEXAY
DYHKUMH, X nepemeHHbiMu. O3HaKoOMIEHNE C NOHATMEM rpaduka, onpeaeneHue
CBOiiCTBA U TpaduKH. Oyaknun. O0IacTh ONpeIeIeHUs, MHOXKECTBO NPUHAANEXHOCTN ToYKM rpadmky pyHkummn. OnpegeneHne no dopmMyne npo-
1 3HauCHMH; rpaduK QYHKIHH, IOCTPOCHHE IPapuKOB CTelllen 3aBMCMMOCTH, BUAA ee rpadmka. BeipaxeHue no dopmyrne ogHomn 1
q)yHKI_[I/II/I, 3aJaHHBIX PA3JIMYHBIMU crocodamu. nepeMeHHoﬁ Yepes gpyrue.
O3sHakomneHwue c onpegeneHvem dyHkummn, dopMynmpoBaHme ero.
HaxoxgaeHune obnactu onpegeneHust u obnactv 3Ha4eHun yHKUNN.
2 CaoiicTBa (OYHKIIMU: YETHOCTh, HEYETHOCTD. O3HakoMneHue ¢ npuMepamun PyHKUNOHaNbHbIX 3aBUCMMOCTEN B pearibHbIX 1
CaoiicTBa (QYHKIIMN: MOHOTOHHOCTb, IPOMEXYTKH npoueccax 13 CMeXHbIX AUCLUUNIINH.
3 BO3pACTAHHs U yObIBaHHs. OrpaHHYEHHOCTD, O3Ha§OM{1eHme C AOKa3aTeNbHBIMI PACCYKAEHNAMN HEKOTOPbIX CBOVCTB 1
TePHOMHOCT TNIMHEHOW 1 KBafpaTUYHOW OYHKLWIA, NpoBeAEeHNe NCCrefoBaHus NUHENHON,
4 HauGoNbliee U HAMMEHBIICE 3HAYCHHA, TOUKH KYCOYHO-NMHEVHOW, 4POBHO-NNHENHON 1 KBaJJ,paTI/I‘-IHOI/I“(byHKLWIVI, nocTpoeHune
ux rpacpukos. MocTpoeHne n yteHne rpacmkos pyHKUMIA. ViccneposaHne 1
skcTpemyMa. ['padudeckast HHTEPIIPETAIHsL. chyHKLMM
7 | Tpnveper (YHKIMOHATLHBIX 3aBUCHMOCTEH B PEATBHBIX | (o rapneHme BWJOB (PYHKLIMI MO AAHHOMY YCMOBMIO, PELLeHne 3aAay Ha 1
Hponeccax v ABJICHUAX. akcTpeMyM. O3HAKOMMEHNe C NOHATUEM CIOXKHOMN YHKLIMN.
Apudmerndeckne onepanuu Haa QyHKIAIME.
8 Crnoxnas Gyakmus (kommosunus). [lonamue o 1
HenpepvleHOCMU (DYHKYUU. ‘
Ob6parnsie QyHxiun. Obracms onpedenenus u MayyeHne n0HﬂmUHvo6pamHoﬁ yHKyuu, onpegeneHne Buaa v nocmpoeHue
9 | o6racme snavenuii obpamnoii ynxyuu. Ipadux gpacbuka obpamHol hyHKyuU, HaxoxdeHue ee obnacmu orpedeneHus u 1
o6pamnoii vy obniacmu 3Ha4YeHud.
10 [NoxazaTenpHBIC (PYHKINH: OTpeneneHus PYHKITHHA, UX Bbluncrnienne 3HavyeHunii yHKUMIA NO 3Ha4YeHUo aprymeHTa. Onpegenexve 1
CBOMCTBA U rpacbp[[(p[, NOJTOXKEeHUA TOYKN Ha rpacbvu(e no ee KkoopanHatam mn HaOGOpOT.
1 Jlorapumuueckue GyHKLUU: OIpeAeneHus (yHKIuiL Mcnonb3osaHune CBOWMCTB (PYHKLWIA AN CPABHEHMS 3HaYeHUN CTeneHen 1 )
. 2
MX CBOWCTBA M rpaduKH. norapuemos.
B = MocTpoeHune rpachmkoB CTENEHHBIX, MOKa3aTeNbHbIX U NorapugMmUIeckmnx
12 CreneHHble QyHKIMA: ONpeaeieHus QyHKIHIA, HX chy KLU 1
CBOWCTBA ¥ rpadUKH. )
13 TpuroHomeTpudeckre GYHKITUH: OTPEICICHUS O3HakoMneHne C MNOHATUEM  HEMpPEpPbIBHOM  Mepuoauyeckon  yHKUMK, )
(yHKIMIL, MX CBOICTBA U rpaMKU. ¢dopmMynmMpoBaHne CBONCTB CMHYCa U KOCUHYCa, MOCTPOEHME NX rpadInKoB.
OsHakoMneHne C MNOHATMEM  pas3pbiBHOW  MEepUOSNYECKON  dhyHKUMM,
14 | 06 hopMynMpoBaHMe CBOWCTB TaHreHca W KOTaHreHca, NocTpoeHne mx rpadmkos. 1
pamHbLe MPUZOHOMEMPUECKIE GYHKYUL. O3HakoMneHne C NOHATUEM CMOXHON PyHKLMM
15 | Mpeo6pasosanus rpadukos. IlapamnensHpiii meperoc, | BbIMONHeHMe npeobpasosaHmil rpacuka dyHKUMM. 2




CUMMETPHSI OTHOCHUTEIIEHO Ocelf KOOPIUHAT 1
CUMMETpPHS OTHOCUTENIFHO Hayana KOOpIuHaT,
CHMMETPHSI OTHOCHTEINIFHO MPSIMOH Y = X, PacCTsDKEHUE
U CXKATHE BIOJIb OCEH KOOpAWHAT.

16 | T'apmonnueckue konebanus. [IpHKIagHbIC 3a1a4H.

O3HakoMneHMe C TMOHATUEM TapMOHWYECKUX KoneGaHuin U  npuMepamm
rapMOHUYECKMX KonebaHuii Ans onucaHus NpoLEecCoB B uUsNKe U ApYrux
obnacTsix 3HaHus.

IIpakTH4yeckHe 3aHATHA:
IpakTideckas pabora Ne 9 Hccenenoranve (QyHKIM 1O €€ TpaduKy.

[paxtrdeckad padora Ne 10 TlocTpoeHue u dreHHe rpaduKoOB

MocTpoeHne n yteHne rpadmkoB YHKLUA. ViccnenoBaHne dyHKUMK.

MocTpoeHWe 1 YTeHWe rpacPUKOB CTEIICHHBIX, IIOKA3aTCIbHBIX H

CTCIEHHBIX, TOKA3aTEIBHBIX U JOrapU(PMUICCKUX QYHKITUIA. HOTAPHMATECKHX dyHKIii, 6
LI cra e 1l HE)CTpoeHHe H ICHHE TPAdUKOB MocTpoeHWe 1 YTeHne rpacnkoB TPUTOHOMETPHUYCCKUX (DYHKITHIA C TTOMOIITBIO
TPUTOHOMETPUUYECKUX (DYHKIMI C TIOMOLIBIO F€OMETPHYECKUX TeOMETpPHHECKHX MPE0Opa3OBaHHii.
npeoOpa3oBaHuid.
KonTpoJibHbIe pa60ThI -
CamocTosiTesibHasI pa60Ta Oﬁy‘lamHII/IXCfI Pemenne THIIOBBIX yNIpa)XHEHHH, BBINTOJHEHHE PacyETHO-TpaUUECKUX padoT, perieHre
THUTOBBIX PO(ECCHOHAIBHBIX 3a/1a4. 12
Paznen 2. 'eomeTpus
Tema 2.1. Conep:xanue yueOHOro MaTepuasia 28
Mpsivbie 1 MI0CKOCTH B dopMynMpoBKa 1 NPUBEAEHNE [0KA3aTENbCTB, MPM3HAKOB B3aNMHOMO
NPOCTPaHCTBe pacnonoxeHus NpsiMbIX B NpOCTpaHCTBe. Pacno3HaBaHue Ha YyepTexax u
1 B3anmHOe pacnionoxenue AByX NpsSMBIX B MOZENAX pasnnyHbIX Cry4aeB B3avMHOMO PaCMofioXeHNs NpAMbIX B 5
HIPOCTPAHCTBE. NPOCTPaHCTBE, apryMeHTpoBaHWe CBOUX Cy>KAeHUW. MprMeHeHne Nnpru3HaKkos
1 CBOWCTB pacnornoXeHns NpsiMblX Npuv pelleHny 3agad. ApryMmeHTupoBaHune
CBOVIX CYXXAEHMI O B3aUMHOM PacnofioXXeHNW NPOCTPaHCTBEHHbIX duryp.
PacnosHaBaHve Ha YepTexax n Mogensix pasfuyHbiX criy4aes B3anMHOIO
pacnonoXeHns NPAMbIX 1 NIOCKOCTEN, apryMEeHTUPOBaHNE CBOMX CYXXOEHUN.
2 Mapa . dopmynmpoBaHue onpegeneHnii, NpM3HakoB 1 CBONCTB NapansenbHbIX 2
PALICTBHOCTE HPAMOH 1 IIOCKOCTH. NpsMbIX U NnockocTen. [NpuMeHeHne NpM3HakoB U CBOMCTB PacnofioXeHus
NPSMbIX U MIIOCKOCTEN NpUW peLleHny 3agad. ApryMmeHTUpoBaHne CBOMX
CYXAEHWI O B3aMMHOM PacMoNOXeHN NPOCTPaHCTBEHHbIX duryp.
Pacno3HaBaHve Ha YepTexax n Mogensix pasfuyHbiX criy4aeB B3anMHOIO
pacnonoXeHns MIOCKOCTEN, apryMeHTMPOBaHNE CBOWX CYXXOEHWN.
dopmynvpoBaHve onpeaeneHnin, NPU3HaKkoB 1 CBOMCTB NapannenbHbIX
nnockocten. 3obpaxeHne Ha pUCyHKax 1 KOHCTPYMpOBaHWE Ha Modensx
3 | HapamiensHOCTh TIOCKOCTEIA. napannernbHbIX NAocKocTen 1 060CHOBaHNE NOCTPOEHMS. 2
MprMeHeHne NpM3HaKoOB 1 CBOMNCTB PaCMofIOXKeHMs MAOCKOCTEN NPU peLLeHnmn
3agay. ApryMeHTMpOBaHue CBOMX CYXAEHWIN O B3aUMHOM PacrorioXeHnm
NPOCTPaHCTBEHHbIX OUryp.
4 IleprieHIMKYJIIPHOCTH NPSIMOM U IJIOCKOCTH. dopmynmpoBka 1 NpUBEAEHNE A0KA3aTENbCTB NPU3HAKOB B3AaUMHOI0 1




pacnonoxeHnsa nNpAMbIX 1 NnockocTen. PacnosHasaHne Ha YyepTexax u
MOZAEeNAX pasnNnyHbIX Cry4YaeB B3anMHOMO PaCMofioXeHNs NPAMbIX 1
NOCKOCTEN, apryMmeHTUpoBaHue CBOUX CyxaeHuin. opmynmposaHue
onpegeneHni, NpM3HakoB 1 CBONCTB NEPNEeHANKYNAPHbLIX NPAMbIX 1
nnockocten. MNMpuMeHeHne NPN3HaKoB N CBOWCTB PaCroNOXeHUs NpsMbIX 1
NOCKOCTEN Npu pelleHnn 3agad.

M3obpaxkeHne Ha pMCyHKax U KOHCTPYMpOBaHWE Ha Mogensx nNpsmbiX,
nrnockocten n obocHoBaHWe NOCTPOEHUS. ApryMeHTUpOBaHNE CBOMX
CYXAEHW O B3aMMHOM PAaCMONOXeHNWN NPOCTPaHCTBEHHbIX duryp.

[NepnienanKysip 1 HAKJIOHHAS.

dopmynupoBka 1 NpuBedeHMEe [OoKa3aTenbCTB  MPW3HAKOB  B3aWMMHOTO
pacnonoxeHnsa npaAMbIX W nnockocten. PacnosHaBaHve Ha 4epTexax wu
MOAENAX PasfM4YHbIX CNyYaeB B3aUMHOIO  PacnofioKeHus MNpsAMbIX  ©
NOCKOCTEN, apryMmeHTUpoBaHWe CBOUX CyxOeHun. [NpuMeHeHne npu3HakoB u
CBOWCTB PAacCrnofioXeHWs nNpsiMbIX W MIOCKOCTEN NpW  pelueHnu 3agad.
M3obpaxkeHne Ha puCyHKax N KOHCTPYMpOBaHWE Ha MOAENAX NepneHanKynsapos
W HaKMOHHbIX K NnockocTu. OnucbiBaHWe pacCTOSHUS OT TOYKM A0 MNIOCKOCTH,
OT NPSIMOM A0 MAOCKOCTU, MexXQy MMOCKOCTAMU, MeXAy CKpeLuMBaloLMMUCS
npsMbIMM, Mexagy  npou3BOnbHbIMM  durypamm B MPOCTPaAHCTBE.
dopmynvpoBaHe 1M [OKa3blBaHME OCHOBHbIX TEOPEM O PacCTOSHUSX (Teopem
CyllecTBOBaHusA, CBoWCTBa). WM3obpaxeHne Ha depTexax W  Mogensx
pacctosHma n obocHoBaHWe cBoux cyxaeHun. OnpegeneHve n BblYMCHEHNe
paccTtosHuin B npocTpaHcTee. [MpumeHeHve dopmyn u Teopem nnaHumeTpun
Ans peweHuns 3agad. lNpumeHeHve Teopum Ans 060CHOBaHMA MOCTPOEHU U
BbIYMCNEHWNIA.

[epreHANKyYIAPHOCTD ABYX MIOCKOCTEH.

dopmynupoBka 1 NpuBedeHue foka3aTensCTB NPU3HaKoB B3aMMHOIO
pacnonoxeHns NrockocTen. Pacno3HaBaHmne Ha YepTexax u Mogensx
pasnuyHbIX Criy4aeB B3aUMHOIO PacnosioXeHUsi NNOCKOCTeN,
aprymMmeHTMpoBaHue CBOUX CyxaeHui. PopmynmpoBaHue onpegeneHunn,
NPW3HaKoB 1 CBOMCTB NepneHANKYNApHbIX NnockocTen. NMNpumeHeHve
NPW3HaKoOB M CBOMNCTB PACMofiOXEeHNs MIOCKOCTEN Npu peLleHnn 3agau.
MpumeHeHne Teopumn ans 060CHOBaHNSA MOCTPOEHWI 1 BbIYUCIIEHWIA.
AprymeHTUpoBaHne CBOMX CYXXOEHWIN O B3aUMHOM PacnonoXeHum
NPOCTPaHCTBEHHbIX Uryp.

Yron Mex Iy IpsIMOM M IIIOCKOCTHIO.

JByrpaHHblii yroiy. Yroy Mexny MIOCKOCTSIMH.

dopmynvpoBaHue onpeaeneHnin, NpU3HakoB 1 CBOWCTB napannenbHbiX 1
nepneHanKynApHbIX NIIOCKOCTEN, ABYrPaHHbIX U MMMHENHbIX YrI0B.
BbinonHeHve NOCTPOEHWS YrioB MexXay NPAMbIMU, NPSIMOW 1 MIIOCKOCThIO,
MeXay MIOCKOCTAMM MO OMMCAaHMWIO U pacno3HaBaHVe NX Ha MOAENsX.
M3obpakeHne Ha pMCyHKax U KOHCTPYMPOBaHWE Ha MOLENSX YrNOB MEXAy
NPsIMOM U NIOCKOCTBLIO M 060CHOBaHME NocTpoeHus. NpumeHeHne Teopun ansi
060CHOBaHNSA MOCTPOEHWI U BbIYMUCTIEHWI. APryMEHTMPOBaHME CBONX
CYXAEHWI O B3aMMHOM PacnoNOXeHNW NPOCTPaHCTBEHHbIX duryp.

I'eomerprueckne nmpeoOpa3oBaHus MIPOCTPAHCTBA!
TapauIeNbHBII IEPEHOC, CHMMETPHUSI OTHOCUTEIHHO
IIOCKOCTH.

10

[TapannensHoe npoekTupoBanue. /110wads
opmozonanvhou npoexyuu. N13o0paxkenne
MIPOCTPAHCTBEHHBIX QUTY.

OsHakoMmsfieHMe C MOHATMEM napannenbHOro  MPOEKTUMPOBaHWA U ero
csonctBamu. @QopmynupogaHue meopemMbl O raowadu  0pmo2oHasbHoOU
MPOEKUUU MHO20Y20/IbHUKA.
ApryMeHTUpoBaHWE CBOMX CYXXOEHMUIA O B3aMMHOM PacnonoXeHum
NPOCTPaHCTBEHHbIX (huryp




HpaKTI/I‘ICCKI/Ie 3aAHATUA:
IpakTrdeckas pabora Ne 12 PemeHue 3amad Ha HaXOXJICHHE
PaccTOSIHUN B IIPOCTPAHCTBE.

MprIMeHeHWe NPU3HAKOB U CBOWMCTB PaCMONOXEHUs! NPSIMbIX M MIIOCKOCTEN Npu
pelueHnn 3apad. N3obparkeHne Ha pUCYHKax U KOHCTPYMPOBaHME Ha MoAEensix
nepreHauKyNsapoB M HAKIOHHBIX K NMIOCKOCTU, MPAMbIX, NapannenbHbIX
MIOCKOCTEN, YrioB Mexay NPsIMOV U MITOCKOCTbIO M 0GOCHOBaHUE MOCTPOEHMS.
PelueHve 3aaay Ha BblYMCIIEHNE FrEOMETPUYECKUX BenuuuH. OnpeaeneHve un
BblYMCIIEHME PacCTOsAHUIA B MpocTpaHcTee. MpruMmeHeHne opmyn u Teopem
NIaHUMETPUN AJ1K PeLIeHUs 3afau.

4
BbInonHeHne NOCTPOEHMS YIIoB MeXaAy NPSIMbIMU, MPSIMO U MIOCKOCTbIO,
IIpakTnyeckas pabora Nel3 Permienue 3a1a4 Ha HAaXOKJICHHUE | Mexay MMOCKOCTSIMU MO ONUCAHMIO U PaCcro3HaBaHMe UX Ha MOAENSIX.
YIJIOB B IPOCTPAHCTBE. M306paxkeHne Ha pUCyHKax YrioB Mexady NPSIMOM U NIOCKOCTbIO U
o6ocHoBaHMe NnocTpoeHust. MpumeHeHne bopmMyn 1 TEOPEM NNaHUMETPUN OIS
pelweHust 3agad. MNprMeHeHne NprU3HaKkoB M CBOWCTB PACMoNoXeHUs MPAMbIX U
MIOCKOCTEN Npu peLleHnn 3agau.
KonTpoabnsbie padoTsl N
CamocrofTeabHas paﬁoTa oﬁyqammnxca WccnenoBarenbckuii TIPOCKT. Pemenne BapMaTHUBHBIX 3aJ1a4. 10
Tema 2.2 Coaep:xaHue yueOHOro MaTepuaJia 20
KoopL[I/IHaTbI 71 1 [psiMmoyronbHas (IeKapTOBa) CHCTEMa KOOPAWHAT B M3yyeHne nekapToBO CUCTEMbI KOOPAMHAT B MPOCTPAHCTBE, NMOCTPOEHME MO 1
BECKTOPbI IPOCTPAHCTBE. 3aflaHHbIM KoopAuHaTaM TOYEK U NITOCKOCTEN, HaXxOXaeHNe KOOPANHAT TOYEK.
DODMYIIA PACCTOSHILS MEK BYMSL TOUKAMHU HaxoxaeHne ypaBHEHU OKPY>XHOCTU, cchepbl, MIOCKOCTU. Bbluucnexve 1
2 pMyJia p Ay ABY M pPacCTOSIHUI MexXay ToYKaMU.
3 | Vpasuenus cghepuol, niockocmu u npsmoi.
4 Bekropel. Monyns BekTopa. PaBeHCTBO BEKTOPOB. OsHakomneHune ¢ NoHATMEM BekTopa. M3ydeHne CBOWCTB BEKTOPHbLIX BEMUYMH, 2
KoOpMHATEI BEKTOPA. npaBwuI pasnoXeHnsi BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NPaBusi
5 CII0XKeHHE BEKTOPOB. Y MHOXKCHHE BEKTOPA Ha YHCIIO. HaxoXOeHWs KoopauHaT BEKTopa B NMPOCTpaHCTBe, NpaBun A4eNcTBUiA ¢ 1
6 Paznoxxenue Bektopa o HampasieHusM. [Ipoekuus BEKTOpamu, safiaHHbIM1 KOOpANHaTamu. . 1
BEKTODA H OCh MpyMeHeHVe TeopUM NpY peLLeHnn 3agay Ha AelcTBus ¢ BekTopamu. N3ydeHne
7 v P - CKarnsipHOro Npou3BeAeHNs1 BEKTOPOB, BEKTOPHOTO YPaBHEHWUS MPSIMON U 1
TOJt MOy ABYMS BCKTOPAMH. nnockocTu. MpuMeHeHne TeopUM NpU peLLeHn 3aaad Ha AeifCTBIA C
8 | Cxansiproe mponsBesicHuE BEKTOPOB. BEKTOPaMM, KOOPAMHATHbIN MeTo, NPUMEHEHNE BEKTOPOB AJ1S1 BbIYMCIIEHMUS] 2
VICTIONB30BAHHE KOODMHAT H BEKTOPOB TIPH PELIEHHH BEITMYMH YrroB W paccTosiHuiA. O3HaKoOMIeHMe C JokasaTenbCTBaMu TEOPEM 2
9 MATEMATHUCCKIX 1 UK IAMHEIX 33084 CTEPEOMETPUN O B3aNMHOM PaCMONOXKEHUN NPSIMbIX U NIIOCKOCTEN C
p A Aat. MCMONb30BaHNEM BEKTOPOB.
HpaKanecKne 3AHATHUA: .
IpaxTiieckas paGora Nel4 BbImosHeHme TeiiCTBHIl Hax [MpumeHeHVe Teopumn Npu peLLeHnn 3agay Ha AEVCTBUS C BEKTOPaMM.
PAKTHHECKAA PAOOTa A9 12 MpumeHeHVe Teopumn Npu peLLeHnn 3aaay Ha AeCTBUS C BEKTOpamu, 2
BEKTOpaMH KOOPAWHATHbI MeToA, NPUMEHEHNe BEKTOPOB ANS BbIYUCTIEHUS BEMUYMNH YITIOB
N pacCcTosiHUn
KoHTpoJibHbIE padoThI -
7

CamocTosiTe/ibHasi padoTa 00y4aloUIUXCsl Peuenne TUIOBBIX 3a/1a4, paboTa C JIONONHUTENBHOI y4eOHON 1 HAay4HOl JTUTEpaTypoil

(moxroroBka coobmeHuit). MccinenoBaTenbCKuid MPOEKT.




Pa3znea 3.Hauasa maTemMaTHuecKoro aHajau3a

Coaep:xxaHue y4eOHOro MaTepuaJia 63
. O3HakoMneHne ¢ NOHATMEM YNCIOBOW NOCNenoBaTenbLHOCTH, crnocobamu ee 1
1 | HocnenosarensnocTn. CriocoOBI 3a/1aHUs U CBOKCTB 337aHS, BBIYMCTIEHUSIMU €€ UNEHOB.
YHCJI | YACIOBBIX MOCIEA0BATENBHOCTEH.
Tousmue o npedene nociedo8amenbHOCMU. 1
2 | Cywecmeosanue npedena monomonnoii ocpanuyuennoii | O3HaKomreHue ¢ noHsmueM rpedena nocnedoeamesnsHOCMU.
nocnedo8amenbHOCHu.
O3sHakomneHne ¢ BblunceHneM CyMmbl 6ECKOHEYHOro YMCNoBOro psaa Ha 1
3 CyMMHpOBAHHE TTOCTEOBATENBHOCTEH. BECKOEHHO ;E:l):npzp:i::lqmcnewﬂ CyMMbI 6eCKOHEeYHO ybbiBatoLLEeN reOMeTPUYECKOn
yObiBatoLas IEOMETPHHECKAs IPOrPECCHs! U €e CYMMA. PelueHne 3agay Ha npumMeHeHne opmMynbl CyMMbl HeCKOHEYHO yObiBatoLLeln
reoMeTpn4eCcKor NPOrpeccum.
O3HakoMneHne C NOHSATNEM NPON3BOAHON. 1
4 [pousBonnas. [loHATHE 0 MPON3BOAHON QyHKIHNH, €& M3yueHune n chopmynmpoBaHMe ee MexaHN4ecKoro 1 reoMeTpnyYecKoro CMbIcna,
TCOMETPUYCCKUI U PUIUICCKUI CMBICI. n3yyeHve anropMTma BblYUCIEHNS NMPOU3BOAHOM Ha NPYMEpe BblYMCNEHNS
MIrHOBEHHOWN CKOPOCTU W YrNoBOro KoadypumumneHTa kacaTenbHON.
5 [IpousBoaHBEIE CyMMBI, Pa3HOCTH, IPOU3BEACHHUSI, YcBoeHwue npaeun anddepeHUMpoBaHns, Tabnuubl NPon3BoaHbIX 2
YaCTHOTO. aneMeHTapHbIX YHKLMIA, NpUMeHeHne ans anddepeHunpoBaHns QyHKLMNA.
6 | MpouspomHse 0CHOBHBIX SEMEHTAPHEX dyHKIH. YcBoeHue npaswun ,Cl,l/ld.)d?epeHLl,leOBaHVIﬂ, Tabnunubl NPOU3BOAHBLIX § 2
areMeHTapHbIX PYHKUUA, MpUMeHeHne Ans guddepeHUnpoBaHns yHKUMNA.
7 Hp?weo()nbze obpamnoti ynryuw u Komnosuyuu PYHK | yegoenme npasun AMdHEpPEHLMPOBaHNS MPUMEHEHMe AnS 1
yuu. anddepeHumpoBaHUSa YHKLUNA.
IIpuMepsl HCOIB30BAHUS IPOU3BOAHOM IS . 2
8 | HaXOAICHMS HAMITYHIIErO POLICHUA B MPUKIATHBIX [MpumeHeHre Npon3BoAHOM ANA pelleHns 3a4ay Ha HaxoXaeHne HambonbLuero,
saauax. HaVMEHbLLEro 3Ha4YeHNsA 1 Ha HaxoXaeHne aKkcTpemyma
1
9 | Ypaeuenue kacarenbHoii K rpaduKy (yHKIHH. CoctaBneHue ypaBHeHus kacaTesnbHon B obLiem suae.
10 Haxoxxaerne ckopocTH I mporiecca, 3aJaHHoro ¢gop- | MsydeHue MeXaHI4ecKoro cMbicna NpPOV3BOAHOW, U3y4eHune anroputma 1
M (o MyIoit 1 TpaguKOM. BbIYUCIEHUSI NPOM3BOAHOM Ha NPUMEPE BbIYMUCIIEHNSI MTHOBEHHOW CKOPOCTMU.
11 Bropas npousBoaHasi, ee reOMETpUUECKHUM U M3yyeHune Teopem O CBSA3M CBOWCTB (byHKLl,VMM 1 NpounsBogHON, hopMynmpoBKa ) 1
(u3HyecKuil CMBICIL. ux. MpoBeaeHne ¢ NOMOLLbIO NPOM3BOAHON NCCNeaoBaHNs OyHKLMK, 3a4aHHON
. _ | doopmynon. YctaHoBneHue CBsI3N CBOMUCTB (PYHKLUUN 1 NPOU3BOAHON MO MX rpa- 4
12 [IpuMeHeHNE POU3BOTHOM K HCCIICIOBAHUIO (PYHKITUI cukam.
U TIOCTPOCHUIO TPaUKOB.
O3HakoMneHne C NoHSATUEM MHTEerpana u nepBoobpasHom. 4
13 | M3yueHune npaBuna BblYMCIIEHNS NEPBOOOPa3HON 1 nHTerpana. PelleHve 3agay
€pBO0Opa3Has M MHTETPAL. » _ 9
Ha cBSA3b NepBOOOPAa3HO U ee NPON3BOOHOW, BblYMCEHWE NepBOOOpa3Ho ANns
OaHHON PYHKUUK, nHTerpana.
[IpumeHneHue onpeaeIeHHOro UHTErpaa s . 2
14 HEfXO)KI[eHI/IH I'E)J'Iélﬂlaﬂl/l KpHBonMHgﬁHoi&H TpameLuy. Vsyuenmne Teopembl HbtoToHa— JleibHuuia.
dopmyna Hetorona—JleliOHMIIA
15 [Ipumeps! IprMeHeHUs HHTETpaa B GU3UKE U P:LIJEHMG 3a,u,§q :a ;‘lpmmeHeHme nHTerpana Ans BblYMCreHus pusnyeckunx 3
reOMETPUHU BENVYMH 1 nnowagen.
JlaGopaTopHble paGoThl -




IIpakTHYecKHe 3aHATHSA:
IIpakTnyeckass padora NelS HaxoxneHue NIpoOU3BOAHBIX
(hyHKIHH.

IIpakTnyeckasi padora Nel6 Pemenue npukiaagHbIX 3aaad
Ha HaxOXJIeHHe HauOONbIINX W HAUMEHBIINX 3HAUYCHUH

PpCaIbHBIX BEJIMYHMH.

IpakTnyeckas padora Nel7 YpaBHeHHe KacaTeIbHOH B

HaxoxaeHue nponssogHbix YHKUMIA NO NpaBunam anddepeHumnpoBaHms, ¢
MCMNonb3oBaHWeM Tabnuubl NPON3BOAHbBIX ANEMEHTAPHbIX DYHKLNNA.

anIMeHeHVIe I'IpOVI3BO,EI,HOI7I Aana peweHuna 3agad Ha HaxoxXgeHne HanbonbLuero,
HauMeHbLllero 3Ha4yeHna p€ajlbHbIX BCIINYHH.

o0mmem BuIE CocTaBrneHue ypaBHeHUs KacaTenbHoi B 0bLLeM Buae. 16
I[pakTuueckast padora Nel8 [loctpoeHue rpadukos
(hYHKIUH ¢ TOMOIIBIO TPOM3BOIHOM. MpoBedeHWe C MOMOLLbIO MPOV3BOAHOWM McCrenoBaHWUs yHKUMW, 3adaHHoi
dopmyrnon.
IIpakTnyeckass  padora  Nel9 Boruncnenue
HEONPEIENEHHbIX MHTENPAJOB METOIOM HENOCPEACTBEHHOro | BbluMcneHne nepBooGpasHoW [Ans  AaHHOM  YHKUMKM, HEOIPEACNICHHBIX
MHTErPUPOBAHUS U METOJIOM TOJICTAHOBKH. HHTErPaJOB METOJOM HEMOCPEACTBEHHOIO WHTCTPUPOBAHUS U METOIIOM
MOJICTAHOBKH.
IIpakTnyeckass padora Ne2(0 Brrumcnenue omnpeneneHHOro
HHTErpaja. Brruncienne ONPEACICHHOI0 MHTETpaJia.
IpakTnyeckas padora Ne21 Bepluucienue 1uIomanei
[IOCKHX (HIYP ¢ TOMOII[BIO OMPE/IEIEHHOr0 HHTErpaa- PeleHve 3agay Ha NPUMEHEHME MHTErpana Ans Bbl4nCeHNs huanyeckmx
BENWYUH 1 Nnowagei
pana.
KoHTpoJibHbIE Pad0ThI 2
CamocrosiTesibHAsi pa00Ta 00yYAKOIUMXCS pElIEHHE TUIOBBIX yIPAKHEHUH, HCCIIEI0BATENbCKAs yaeOHas paboTa, pelIeHHe TUTIOBBIX 20
podheCCHOHATBHBIX 3a1a4.
Pa3nen 4. YpaBHeHHs U HepaBeHCTBA 29
Coaep:xaHue y4eOHOro MaTepHaja
O3HakoMIieHue ¢ NPOCTENLLIMMU CBEAEHUSIMU O KOPHSIX anreGpanyeckux 1
1 | PaBHOCHIIBHOCTB ypaBHEHMIT, HEPABEHCTB, CHCTEM. YPaBHEHWI, MOHATUAMU UCCIEe0BaHNS ypaBHEHUN U CUCTEM YPaBHEHW.
M3y4YeHne Teoprn paBHOCUIIBHOCTY YPaBHEHUI U ee NPUMEHEHUs.
2 | PammoHaNbHBIC YDABHEHNS U CHCTEMBL. PelueHve paumoHarbHbIX, MPPaLMOHabHbIX, MOKA3ATEeNbHBIX U 1
PalHONATbHbIe HEpABEHCTBA. METOJ| HHTEPBATOB. TPUrOHOMETPUYECKIX YPABHEHMIA U CUCTEM. l{|CI‘IOJ‘Ib3OBaHMe CBOWCTB 1
_ rpacpuKoB OYHKUMIA ANt pELLEHWsI ypaBHeHUIA. [TOBTOpeHUe OCHOBHbIX MPUEMOB
N3zobGpaxenue Ha KOOp/INHATHOM IIOCKOCTH MHO- pelueHns cucTeM. PelLleHre ypaBHEHWii C NprMeHeHneM BCex NpuemMos 1
K3MH KeCTBa pCUICHUH YPaBHCHUN U HEPABCHCTB C IBYMs (pa3noxeHns Ha MHOXWUTENW, BBEAEHUSA HOBbIX HEU3BECTHBIX, MOACTAaHOBKY,
1epe | MEPEMECHHBIMU M MX CUCTEM. rpacpuyeckoro Mmetoaa).PelleHne cucTem ypaBHEHWIA C NpUMEHEHNEM
4 HppanuonanbHble ypaBHEHHS, HCPABCHCTBA M CUCTE - pa3snuuHbIx cnocobos. O3HakomIeHne ¢ 06LLMMU BOMPOCaMm peLleHus 1
CHUCT |[MBL HepaBEeHCTB 1 UCMONb30BaHWE CBOMCTB U rpachukoB PyHKLWIA NpU peLLeHnn
5 | IokasarensHble ypaBHEHNs, HEPABEHCTBA M CHCTEMBL HepaBeHCTB. PelleHVe HEPaBEHCTB Y CUCTEM HEPABEHCTB C NMPUMEHEHNEM 2
6 | Jlorapupmuueckie ypaBHeHHs, HEDABEHCTBA 1 Pa3nMIHbIX CNoco6oB. 2

CUCTCCUCTCMBI.

an/IMeHeHMG MaTemMaTu4eCKMx MeToaoB ANd pelleHna cogepXKaTenbHbiX 3aaauy




7 TpUroHOMETPUUECKHUE YPABHEHUS U CUCTEMBI. 2
HpI/IMeHeHI/Ie MATEMAaTHYCCKUX METOJO0B JJId pCHICHUA 1
cccctoepKaTebHBIX 3a71ad M3 Pa3InIHBIX 00JIacTel HAyKd U
8 npakTHKH. MHTEpIpeTamus pesyabTara, yaeT pealbHex | U3 Pa3nuuHbix oGniacten Hayku M NpaKTUKK. VIHTEpNpeTMpoBaHm1e pe3ynsTaTos
orpanmuenuii. | C Y1ETOM PearbHbix orpaHn-eHnii
JlaGopaTopHble padoThI _
HpaKanecmle 3aAHATHUA: .
MpaxTHaeckas pa6ora No22 PelcHie paHOHAILHEX 1 PelueHve paunoHanbHbIX U MppauMoHarnbHbIX YPaBHEHWI C MPUMEHEHNEM BCEX
p p - pan NpUeMOB (Pa3noXeHUs Ha MHOXUTENM, BBEAEHUS] HOBbIX HEU3BECTHBIX,
MppaMOHATLHBIX YPAaBHCHMN W HEPABCHCTB MoACTaHoBKM, rpadpnyeckoro MeToaa). PellieHne cuctem ypasHeHWi ¢
NpUMEHEHNEM Pa3nnyHbIX cnocoboB.
IpakTnyeckasi padora Ne23 PereHne mokasaTeabHBIX PelueHve nokasaTenbHbIX YpaBHEHUI C MTPUMEHEHVEM BCEX NMPUEMOB
YpaBHCHUH U HEPaBCHCTB. (pasnoxeHust Ha MHOXMWTENV, BBEAEHUS HOBbIX HEU3BECTHbIX, MOACTAHOBKY,
rpacmyeckoro meTtoaa). PelueHne cuctemM ypaBHEHWI C NPUMEHEHNEM
pa3nuyHbIX cnocoboB. g
MpakTuueckas padora Ne2dPermierne norapidMuaeckux PelueHve norapudMuyeckmx ypaBHEHW C NPUMEHEHNEM BCEX NPUEMOB
N (pa3noxeHust Ha MHOXMWTENW, BBEAEHUS HOBbIX HEU3BECTHbIX, MOACTAHOBKY,
YpaBHCHUH U HEPABCHCTB. ~
rpacmyeckoro meTtoaa). PeleHne cucteM ypaBHEHWI C NPUMEHEHUEM
pasnnyHbIX CnocoboB.
PelleHve TPMroHOMETPUYECKMX YPaBHEHUI C NPUMEHEHUEM BCEX NPUEMOB
IlpakTu4eckas padora Ne25 PemieHue TPUTOHOMETPHYECKHX | (pa3rioKeHUst Ha MHOXKUTENM, BBEAEHUS HOBbIX HEM3BECTHBIX, MOACTAHOBKY,
YpaBHCHUIA. rpacmyeckoro meTtoaa). PelleHne cucteM ypaBHEHWI C NPUMEHEHUEM
pa3nuyHbIX cnocoboB.
KonTpoabHble padoThl -
CamocTosiTeJbHAast paﬁoTa oﬁyqammnxcsl pellleHre TUIIOBBIX YIPa)KHEHUH, PellleHue TUIIOBBIX IPO(eCcCHOHANBHBIX 331a4. 10
Pasznea 2. 'eomerpust
Tema Coaepxkanne y4eOHOro MaTepHuaJia 18
2.3.MHOFOFpaHHI/IKI/I OnucaHne 1 XapaKkTepucTuka  pasnUyHblX  BMAOB  MHOMOrFPaHHMKOB,
nepeyncrieHne Mx 3remMeHTOB M CBOWCTB. V3oGpakeHue MHOrorpaHHWKOB U
Bepiunsl, pedpa, rpaHi MHOTOrpaHHUKA. Pazeepmka.
1w B BbINOSIHEHNE MOCTPOEHNS HA U30BPaKEHUSIX U MOAENSAX MHOrOrpaHHUKoOB. MNpu- |
Ho2ocpatitvie yenbl. BeinyKuvle MHO202PAHHUKU. MEHEHME (haKTOB M CBEACHWI M3 MNaHUMETPUN.
Teopema Diinepa.
2 | Ipusma. Ilpsmast u naxnonnas npusMma. [paBunsHas OnucaHve M xapakTepucTuka NpusM, NepevyncrneHne 3rIeMEHTOB U CBOWCTB. 2

npu3ma.

M3obpaxeHne npuv3amM U BLIMNOMHEHWE MOCTPOEHUS Ha u3o6paxeHusx wu
mMogensax . BblumcneHne nMHEnHbIX 3NeMeHTOB W YrnoB B MPOCTPaAHCTBEHHbIX
KOH(purypaumsx, apryMeHTMpoBaHue CBOMX CyxgeHun. KMcnonb3oBaHue
NprMobpeTeHHbIX 3HaHUA ONS WCCNEefoBaHWs U MOLENUPOBaHWS HECIOXHbIX
3agay. [NpumeHeHne dakTtoB M cBegeHU K3 nnaHumeTpun. MsobpaxeHune
OCHOBHbIX MHOMOrpaHHUKOB 1 BbINOSIHEHWE PUCYHKOB MO YCNoBusiM 3agad




3 | Mapamuenenunen. Kyo.

OnuncaHne n xapakTepucTvka napannenenunegos u KyboB, nepeuncrneHune
3MnemMeHToB M cBOWCTB. WM3ob6paxeHue napannenenvnefoB W BbINONHEHUE
NOCTPOEHNS Ha N300paxeHnax n moaensx . BoelunucneHme nMHenHbIX anemMeHToB
W YrMoB B MNPOCTPAHCTBEHHbIX KOHMUrypauusx, aprymeHTUpoBaHWe CBOMWX
cyxaeHun. Wcnomnb3oBaHwe nNPUOBPETEHHbIX 3HaHWN ANS UcCnefoBaHus u
MOAENMPOBaHNA HECNoXHbIX 3agad. [lpumMeHeHne akToB U CBeAeHUn U3
nnaHnMmeTpumn. UMsobpaxeHne OCHOBHbLIX MHOFOrPaHHWKOB W BbIMNONIHEHUE
PUCYHKOB MO YCNoBUSAM 3agad

4 | Hupamuna. [IpaBribHas THpaMULIA.

OnuncaHue u xapakTepucTvka nupamug, nepeyncrieHne 3nemMeHTOB U CBONCTB.
M3obpaxeHne nupamug M BbINONIHEHME TMOCTPOEHUS Ha WU300paXkeHusx wu
mMozensax . BblumcneHne nUHERHbIX 3NeMEHTOB W YroB B MPOCTPAHCTBEHHbIX
KOH(Urypauusix, aprymMeHTMpoBaHue CBOMX CyxgeHun. Kcnonb3oBaHue
NprMobpeTEeHHbIX 3HaHUA ONS WCCNEeAOBaHWs U MOLENMPOBaHWUS HECIOXHbIX
3apgay. lNpumeHeHne akToB M CBeOoeHW K3 nnaHMMeTpun. WsobpaxkeHue
OCHOBHbIX MHOTOrPaHHUKOB 1 BbIMOJTHEHNE PUCYHKOB MO YCNOBUSIM 3aaa.

5 | VYceuennas nupamuna. Terpasp.

OnuncaHue u xapakTepucTvka nupamug, nepeyncrieHne 3nemMeHTOB U CBOWMCTB.
M3obpaxeHne nupamug 1 BbINOSIHEHME TMOCTPOEHUS Ha WU300paXkeHusx wu
Mozensx . BblumcneHne nyHERHbIX 3NeMEHTOB W YrIOB B MPOCTPAHCTBEHHbIX
KOH(Urypauusix, aprymMeHTMpoBaHue CBOMX CyxaeHun. Mcnonb3oBaHue
NprMobpeTeHHbIX 3HaHUA ONS WCCNEefOBaHWs U MOLENMPOBaHWUS HECIOXHbIX
3apgay. lNpumeHeHne akToB M CBeOoeHW K3 nnaHMMeTpun. WsobpaxkeHue
OCHOBHbIX MHOTOrpPaHHUKOB U BbINMOSTHEHVE PUCYHKOB MO YCINOBUSIM 3a4au.

6 CumMmMmeTpu B Ky0Oe, B mapaJulelenunene, B npusme u
nupamuoe.

OsHakomneH1e ¢ BUAaMu CUMMETPUIA B MPOCTpaHCTBe, hopMyMpoBaHne
onpeneneHnin n CBONCTB. XapakTepucTka CUMMETPUN MHOTOrPaHHUKOB.
MprYMeHeHVe CBOWCTB CUMMETPMU MpW pelleHun 3adad. McnonbsosaHue
NproBpeTeHHbIX 3HaHUIA ONA UCCMeaoBaHNs U MOAENMPOBaHUS.

7 Ceuenus Ky0a, IPU3MbI U TUPAMHIBI.

[MocTpoeHve NpoCTENNX cedeHun kyba, npuambl, nupamugbl. MNpumeHeHune
haKToB 1 CBeOEHWI N3 MNaHUMETPUN.
XapakTepuctvka n nsobpaxkeHme cedeHusi, pasgepmKku MHO202paHHUKOS.

glpeHCTaBneHHe 0 MPaBUJIbHBIX MHOTOTPaHHHKAX (TETpasp,
Ky0, OKTa3/p, JOJEKadIp U UKOCA3P).

l/I306pa>KeH|/|e OCHOBHbIX MHOIorpaHHMKOB U BbINOJTHEHNE PUCYHKOB MO
ycnosuam 3agad. Vicnonb3oBaHue anO6peTeHHbIX 3HaHWIN ONS UCCrneaoBaHus
N MoaennpoBaHMA HECIOXHbIX 3a4au.

JlabopaTopHbie paGoThl

HpaRanecmle 3aHATHUA:
IpakTuueckas paGora Ne26 HaxoxaeHue OCHOBHBIX
9JIEMEHTOB MPHU3M U MHAPAMU/I.

M3obpaxkeHne OCHOBHbIX MHOTOrPaHHWKOB W BbIMOMIHEHWE PWUCYHKOB MO
ycrosusaM 3agad. [lpumeHeHve akToB W CBeAeHUA U3  NNaHUMETPUN.
BbluucrieHne  nUHEMHbIX  SNEeMEHTOB U YIOB B MNPOCTPaAHCTBEHHbLIX
KOHUrypaumsax, aprymeHTMpoBaHue CBOMX CyxaeHun. Kcnonb3oBaHue
NprMobpeTEeHHbIX 3HaHUA ONS WCCNEeAOBaHWs U MOLENMPOBaHWUS HECIOXHbIX
3agau.

KoHTpoJibHbIE padoThI

CamocrosiTeabHas paﬁoTa 06V'—[3[0]J11/IXC$[ penieHue TUIOBBIX 3aJ1a4, COCTABJIICHME TEMAaTHUYCCKMX KPOCCBOPJIOB




Tema 2.4. Conepxanue y4eOHOro MaTepuaJia 13
Tena un O3HakomneHve C LMNMHAPOM, POpPMynMpoBaHWe OnpeaeneHnin U CBOWNCTB.
I10BEPXHOCTH Xapaktepuctuka u usobpaxeHve uunuHgpa, passepTku. M3obpaxeHwe

1 Hummaap. OcHOBaHME, BEICOTA, 00pa3yromas, LUMMMHAPA U BbINOMHEHWE PUCYHKa MO YCroBuio 3adayn. NpuMeHeHne CBOWCTB 1
BpamcHus pa3BepTKa. CMMMETPUM MpWU pelleHun 3adad Ha Tena BpalleHus. PelueHve 3agay Ha
BblYMCMEHME ONIMH, paccTosHui, yrmoB. [lpoBedeHve  [okasaTenbHbIX
paccy>xaeHui Npy peLueHnn 3agay.
Ocesbie cevenuss IHODA U CeteHUS. NAPLLICTbHIC Xapaktepuctuka n n3obpaxxeHne UMnMHApa, cevyeHuns. MsobpaxerHue uunuHapa
2 ua P > ap W BbINOMHEHUE PUCYHKa MO YCroBuO 3adayn PelueHve 3agay Ha nocTpoeHune 1
OCHOBAHUIO YUNUHOPA. ——
O3HakoMMeHne ¢ KOHYCOM, (POPMYyITMPOBAHNE OMNPeAENEeHU N CBONCTB.
Xapaktepuctuka n nsobpaxeHue KoHyca, pa3sepTku. MI3o6paxxeHne koHyca u
3 Konyc. Vceuennwiii konyc. OcHoBaHue, BBICOTA, BbINOSTHEHWNE PUCYHKa MO YCNoBuio 3adayn. [pumeHeHne CBOWCTB CUMMETPUM 1
06pa3y}0ma;[’ pa3Beprka. npun peUJeHI/IVVI 3adad Ha Tena BpalleHuna. PelwweHne 3apgay Ha Bbl:lI/ICJ'IeHI/Ie AOJNNH,
accTosiHuiA, yrnoB. [NpoBeaeHve goka3aTenbHbIX pacCyXaeHun Npu pelleHnm
n
3agad.
apakTepuctuka u msobpaxeHvne koHyca, cedveHus. M3obpaxeHue koHyca u
Ocesbie ceyeHus u ceveHus, napaiieibHule X 6 1306
4 - ap BbIMNOMHEHNE PpUCYHKa MO YCrnoBuio 3afjaun PelleHne 3agay Ha MocTpoeHwe 1
OCHOBAHUIO. F—
510 ap u chepa, nx ceverus. Kacamensas niockocms d)opmynmpon?aHme TEOPEM O Ce4YeHMM Luapa MnockocTblio M MockocT,
x cpdpe KacaTenbHoW Kk cdepe. PelueHne 3agay Ha BbluMCNEHWE OfMH, PacCTOSIHUA, 1
pe: yrnos. [poBeaeHve gokasaTenbHbIX PaCCyXAEHUA NPy pelleHnn 3agau.
JlaGopaTopHbie padoThI -
IpakTUYecKue 3aHATHIA: Pelwenne 3apgad Ha BbIUMCIIEHME ANVH, PacCTOsHWiA, YrmoB. HposeneiHme
MpakTuueckass padora Ne27 HaxoskaeHue OcHOBHbix | ACK3ATENbHBIX PACCYKAEHMA MPU PELIEHUU 3apaq. MpumeHeHne cBONCTB
DIEMEHTOB TeJl BPAIEHHI H OBEPXHOCTEH BPAIIEHHS. CMMMETPUM NPY peLleHnn 3agay Ha Terna BpaleHus, KOMOMHaLuuo Ten. 4
N3o6paxeHne OCHOBHBLIX KPYrMbiX TeMN W BbINOMIHEHWE PUCYHKA MO YCOBMIO
3agaun
KoHTpoJibHbIE padoThI N
4
CamocrosiTeibHAS paﬁoTa OﬁvqalomI/IXCH pemenne TUIOBBIX 3a7a4, COCTABJICHHME TEMAaTHYCCKMX KPOCCBOPIOB
TeMma 2.5. Coaep:kaHue y4eOHOIr0 MaTepHaja 13
O3HakoMIeHne ¢ NOHATMAMM Nowaam u o6bema, akcMoMammn U CBOMCTBaMMU. 1
" O0beM u ero mmepenne. MHTerpamsHas Gopmyna MN3y4eHre TeopeM O BblYMCIeHUN 06beMOB NPOCTPaAHCTBEHHbIX Ten. U3yyeHne
3MepeHus 1 | o6wema. ITomo6ue Ten. OTHOMIEHHS MIONIACH hOpMyI AN BLIMUCIIEHNA NMOLLAAE NOBEPXHOCTEH MHOTOTPAHHMKOB 1 Ten
B reoOMeTpum MOBEPXHOCTEH 1 00HEMOB MOTOOHBIX TEII. BpaLLleHus.
) DOpMyITBI 06hEMa Ky6a, TIPAMOYTONBHOTO " MN3yyeHne Teopem O BblYMCIIEHNM oﬁbgmoa Ky0a, IpsAMOYTOIFHOTO 1
pajuleNienuIena, Mpu3Msl, TWINHApPA. PelueHve 3agay Ha npumeHeHve
napajuiesienumneaa, Npu3Mbl, QUIHNHIPA. bOPMyN BLIUMCTIEHNS OB LEMOB.
3 DopmyIbl 00beMa upamMuIbl 1 KoHyca. Dopmysl MN3yyeHne Teopem O BblYMCIIEHNM OOBEMOB NMPaMUIbI U KOHYCa U 1Iapa. 1

0o0beMa 1iapa.

Pelwenve 3agay Ha npuMmeHeHne opMyn BblYMCIEHNS OOBHEMOB.

DopMyIIBI IUTOMAIN TOBEPXHOCTEH KyOa,
MPSAMOYTOJIBHOTO TTapalIeNeTTUIIEa, TIPH3MBI.

MN3yyeHune chopmyn Ans BblMUCIEHMS NnoLlafen noBepxHocTel Kyoa,
MPSIMOYTOJIBHOIO NapaJuleenuneia, Ipu3Msl. PelueHne 3agay Ha BbluMCieHe
nnowiagen NnoBepXHOCTM NPOCTPaHCTBEHHbIX Tern. PewweHne 3agay Ha
BblYMCIEHME MIOLLAAeN NNOCKNX Uryp ¢ NPUMEHEHNEM COOTBETCTBYHOLLMX
opMys M haKTOB U3 NAIAHUMETPUN.




5 DopMyJIbI IIIOIAAHN IOBEPXHOCTEH LHUIMHIPA U
KoHyca. [Inomane chepsr.

N3y4veHre popmyn Ans BblMMCNEHNS NoLWaaen NoBepxXHOCTEN NAINHIPA U
KOHyca u cepsl. PelleHre 3aaad Ha BblUMCHEHUE NIoLWaaei MOBEPXHOCTH
NPOCTPaHCTBEHHbIX Ter. PelleHne 3agay Ha BbluMCNeHWe nnowaaen Nnocknx

Uryp ¢ NnprMeHeHNeM COOTBETCTBYIOLLMX POPMYI U (DaKTOB U3 MNaHUMeTpUm.

JlaGopaTopHbie paGoThl

HpaKTI/I‘leCKI/Ie 3aHATHUA: 4
IIpaxriseckas pabora Ne28 Brrnciierne ofnemon PelueHve 3aga4 Ha BbluMcneHne o6bEMOB U MnoLlaaent NoBepXHOCTH
[COMCTPUICCKHIX TEII. _ | npocTtpaHcTBEHHBIX Ten.
[Ipaktiueckass pabora Ne29 Brerumcnenne miomanei
MOBEPXHOCTEH FTEOMETPHYUCCKUX Tell
KonTpoJibHbIe pad0ThI -
4
CamMocTosiTe/IbHAsI pad0oTa 00y4AKIIMXCS PellleHre THIOBbIX 3a/1a4, COCTABIEHHE TEMATHIECKMX KPOCCBOP/IOB.
Paznen 3 DJIEMEHTBI TEOPUU BEPOSATHOCTEU U MATEMATHYECKOU CTATUCTHUKHA
Tema 3.1. Coaep:kaHue y4eOHOI0 MaTepuaJja 9
J1eMeHTBI OCHOBHBIC TOHSTHS KOMOMHATOPHKH. 3aiadydl Ha M3yyeHre npaBuna KOMOGUHATOPUKM U MPUMEHEHNE NPY peLLIeHUn 1
KOMOMHATOPUKH MOXCYET  UMCIA  Pa3MEIeHH,  IIepecTAaHOBOK, | KOMGMHATOPHbIX 337a4. yMHOXeHs. O3HaKOMMEHNE C NOHATUAMM
1 | coueranuii. KOMOUHATOPUKM: pasMeLLEHNSMU, COYETaHUSIMI, MEPECTaHOBKaMU U
hopmynamu Ans Ux BblYUCIIEHUS.
Pemenue 3a1a4 Ha mepedop BapuaHTOB. O6bsACHEHME U NpUMEHeHMEe PopMyn ANS BblYUCNEHNS pa3MeLLeHN, 1
2 NepecTaHOBOK U COMETaHMiA Npy peLleHn 3aaau.
3 | Tpeyrompnuk Hackans. ®opmyna 6uroma HproToHa. OsHakomneHue ¢ 6uHomoM HutoToHa 1 TpeyronbHukom lMackans. PelueHne 1
4 | Cpoiicrta 6HHOMUHAIBHBIX KOY(DHIMECHTOB. NpakTUYecknx 3aday ¢ UCNoNb30BaHUEM MOHATUIA U NPaBUI KOMBUHATOPMKM 1
JlaGopaTopHble paGoThl -
TpaKkTHYeCcKHe 3aAHATHS: ) 2
IpakTHueckas paGora Ne 30 Pelrietie KOMOHHATODHBIX 34721, PelueHve npakTMyeckmx 3agad ¢ UCMONb30oBaHWEM MOHATUIA 1 NPaBuI
KOMOGUHaTOPUKM
KoHTposbHBIE padoThI N
CamocrofTeabHas padoTa 00YVYAIOIMIUXCH DelieHre THITOBIX 3a/1au, paboTa ¢ JOMOMHHTENbHON YIeOHOH 1 HAYYHOM’ JIHTEpaTy POt 3
> P y y patyp
(ToIroTOBKA COOOIIIEHHUH).
Tema 3.2. Coaep:xanyue y4e0HOr0 MaTepHAaJIa 16
DIeMEeHThI TGQPI/II/I CoOrsITHE, BEPOSITHOCTH COOBITHSI, CIIOKEHHE K M3y4veHune knaccnyeckoro onpeaerieHns BeposiTHOCTU, CBOMCTB BEPOATHOCTH, 1
BEPOSAATHOCTEH U 1 YMHOXEHUE BeposiTHOCTEN. [lonsamue o TeopeMbl O CyMMe BEPOATHOCTEN.
MaTE€MaTH4€CKOU Hesasucumocnmu co6vbzmuu. PaccmoTpeHvie NpuMepoB BbIMKCTIEHNS BEPOATHOCTeN. PelueHne 3agay Ha
CTATUCTHUKHU JTuckpemuas ciyuaiinas 6eauduna, 3aKoH ee 1

2 pacnpedenenus. Hucnosvle xapaxmepucmuxu
OUCKpemHolul cryyatHol geaudunsl. Ilonsamue o 3axone
bonbuiux uucer.

BblYMCIIEHNE BEPOATHOCTEN COOLITUN.

3MpencraBnenye qaHHBIX (TAGIUIBI, AHATPAMMBL, TpadUKH),
2eHePAbHAS COBOKYNHOCHIb, 8b100PKA, cpeoHee
apugpmemuueckoe, meduana. [lonamue o 3adauax

O3HakoMmeHve ¢ NpeAcTaBneHneM YNCMOBbIX AAHHbIX U UX XapaKTe-
pUCTMKaMMU.




MaAmemMamu4ecKol Cmamucmuxu.

4 Pewenue npaKkmu4ecKkux 3a0au ¢ npuUmMeHernuem
BEPOANHOCNHBIX Memooos

PelwleHne npaktnyeckmx 3agay Ha 06pa60TKy YNCNOBbLIX AaHHbIX, BblYUCITIEHNE
NX XapaKTepucTuk.

JlabopaTopHbie padoThI

IIpakTnyeckue 3aHATUA

IIpakTrgeckas padora Ne31 Brruncnenue BeposaTHOCTEH
COOBITHII ITO KITaCCHYECKOH (hopMyJie OnpeeIeHus
BEPOSTHOCTH.

ITpakTryeckas pabora Ne32 Pemrenne 3a1a4 Ha 3amuch
pacnpenenenus [ICB.

[Ipaktryeckas padora Ne33 CpenHue 3HAUCHHS U UX
IIPUMEHEHUE B CTATHCTHKE

PelueHune 3agay Ha BblYMCIEHNE BEPOSITHOCTEN COOLITUI.

PelweHune 3apgay Ha 3anuck pacnpegenexusa OCB.

Pelwwenne npakTn4eckmnx 3agad Ha o6pa60TKy YUCNOBbLIX AaHHbIX, BblYMCIEeHNne
NX XapaKTepUCTUK.

KonTposbHbie padoThI

CamocTosiTesibHAsE padoTa 00y4aKIIMXCS paboTa ¢ JOMOTHATENBHON Y4eOHON 1 HAYYHOMN JTUTEPATYPON .

IIpumepHast TeMaTHKa KYpCcOBO# paboThI (ITPOEKTA) (eciu npedycmompenvt)

CamocrosTenbHas paboTa 00ydJaromuXcs HaJ KypCoBOil paboToil (IpoeKTOM) (eciu
npedycmompenul)

Bcero:

351

* IS XapaKTEePUCTUKH YPOBHS OCBOECHMSI Y4eOHOr0 MAaTEPHAIa HCIOJIL3YIOTCS CIeNyoue 0003HAYeH S

1- 03HAKOMUTEIbHBIH  (y3HABaHHe paHee H3yYEeHHBIX 00bEKTOB, CBOICTB);

2-penpoayKTHBHBIH (BbINOJIHEHHUE JesITeJbHOCTH N0 00pa3ny, HHCTPYKIMH HJIH TI0]1 PYKOBOJACTBOM);

3-npoAYKTHBHBIA  (IIAHUPOBAHKE M CAMOCTOATEILHOE BHINOJIHEHHE eI TETLHOCTH, PellleHre PobJaeMHbIX 3a/1a4).




3. YCJIO0OBUSA PEAJINBALIMHU TPOI'PAMMBI JIUCIHHUTIJIMHBI

3.1. TpeGoBaHUsI K MUHMMAJIBHOMY MAaTePUAJbHO-TEXHUYECKOMY 00ECIICUEHHIO
Peanuzauust mporpamMmbl AUCHUIUIMHBL TpeOyeT Haauuusg ydeOHOro KaOuHeTa
«MaremaTuka

O6opynoBaHue yueOHOTO KaOUHeTa:

-IT0Ca/IOYHBIE MECTA IO KOJUYECTBY 00YUJaIONTUXCS;
-pabouee MecTo MpenoaBaTes;

-HarJsiAHbBIe TMOCOOMs (CTEHIBI, MAaKEThI, IUIAKAThl, MOJEIH TEOMETPUUECKHX Te,
y4eOHUKH, 00yJaromye KapTOYKH, Pa3IaTOYHBbIA MaTepual, KOMIUIEKTHl MPAKTUYECKUX
pabor)

Texaudeckue cpeacTra 00ydeHUs: MyTbTUMEANHHBINA TPOCKTOP, KOMITBIOTEP MTPOTPAMMHOE
obecrnieueHue: crepeoMeTpus, anredpa U Havaja aHalu3a, TPUrOHOMETPUS

3.2. UupopmannonHoe obecnevyeHue 00yueHus1 (nepeyeHb peKOMEH1yEeMbIX Y4eOHbIX
u3nanuid, UuTepHeT-pecypcoB, JOMOTHUTEIBHON JTUTEPATYPhI)

OCHOBHBIE NCTOYHUKH

Jnsa npenonasarens

Aranacsan JI.C., bByry3oB B.®., Kagomues C.b. u ap. I'eomerpust (6a30Bbiii 1 npodUIBHBIIA
ypoBHH). 10-11. — M., 2005.

Huxonsckuit C.M., IloranoB M.K., PemernuxkoB H.H. u gp. Anrebpa u Hagana
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA
JANCHUITTINHBI-MATEMATHKA.
KoHTposib M OLleHKA pPEe3yJbTaTOB OCBOCHHUS Y4eOHON AMCIMIUIMHBI OCYIIECTBISETCS
IIPEINOJABATEIEM B IIPOLIECCE MPOBEAECHUS NPAKTUUYECKUX 3aHITUN, TECTUPOBAHUS, a TAKXKE
BBITIOJTHEHUST 00YyYAFOIIUMHUCS WHIUBU Ty AJIbHBIX 3a/IaHUN.



Pe3yabTaTnl 00yueHust
(ocBOCHHBIEC YMEHUSI, yCBOCHHbIC 3HAHMSA)

dopMBbI U METOBI
KOHTPOJIAA U OLlEHKH
pe3yJIbTaTOB
00y4eHus1

2

Tema Pa3Butue nmoHsiTHs 0 YUCIIE.
3HaTh: IpaBWJIa AEMCTBUS HAJ YUCIaMU, Jpo0siMu. PopMyIibl
COKpAIICHHOTO0 YMHOX€eHUs. Pemenue npocredmmx ypaBHEHHH,
HepaBeHCTB. [locTpoenne rpagukoB TMHEHHOHN, KBaAPATUIHOM
GYHKIIH.
YMeTb: BBINONHATh apuPMETHIECKHE ACUCTBH, COUETast yCTHBIE
Y IMCBMEHHBIE ITPUEMBI, IPUMEHEHUE BBIYUCIIUTEIBHBIX
YCTPOMCTB; pelaTh IPOCTEUIIINE YPABHEHUS U HEPABEHCTBA
CTaHJAPTHBIMH METOJIaMH, IPOBOJUTD MO U3BECTHBIM (hOpMyIaM
U MpaBUJIaM NpeoOpazoBaHMs OYKBEHHBIX BBIPAKCHUH,
UCTIOJIb30BAaTh JUISI IPUOIMKEHHOTO PEIIeHHs YpaBHEHUN U
HEpPaBEHCTB , TpapuuecKuil MeTo/|; U300paxkaTh Ha
KOOPJMHATHOH IJIOCKOCTH MHOYKECTBA PEIICHUM MPOCTEHIINX
HEPABEHCTB U UX CHCTEM.

Ypoxku 06001IeHNs 1
CHUCTEMaTU3aluy 3HAaHUI
VYeTHBII onpoc
WNunuBuayansHas padbora
CamocTosTenbHas paboTa
DpOHTAIBHBIN OIIPOC.
OreHka pe3yJbTaToB PabOThI
Ha MMPAKTHUYECKUX 3aHATHIX
Bxopgsias npoBepouHas
pador.

Tema Kophu, crenenu u jorapugmbi

3HaTh: MOHATHE Joraprudma, OCHOBHOE JIorapupmMuueckoe
TOXKJIECTBO U CBOMCTBa norapudmoBs; Gpopmyrny nepexosa K
HOBOMY OCHOBAHUIO; TIOTCHIIUPOBAHHUC.

VYMeThb: ycTaHAaBIUBATh CBSI3b MEXK/y CTEIIEHBIO U JIOTapu(MoM;
BBIUUCIIATH JIorapu(M YucIia IO ONpeesICHUI0; TIPUMEHSATh
cBOIicTBa orapu(MoB; BbIpakaTh JAHHBIHN Jorapu@m uepes
JIECSITUYHBIN U HATypaJIbHBII.

CamocTosTenbHas paboTa
@pPOHTAIBHBIN OIIPOC
NunuBuayansbHast paboTa no
KapTOyKaM

OreHka pe3yJbTaToB PabOThI
HA IIpakTHYECKUX 3aHATHUIX
Ypoku 06001IeHus 1
CUCTEMATHU3aLUN 3HAHUN

Tema @yHKOHMHU, UX CBOMCTBA U rpaduKH

3HaTh: onpe/eneHre QyHKIMU, CBOUCTBA (DYHKITHIL;, CXeMy
uccieioBaHus QyHKIMH; OTIPE/ICIICHUE CTEIICHHOM,
MOKa3aTebHOM, JorapupMuueckor QyHKIINH.

YMeTh: CTpOUTh TpapuKu PYHKIUH UCCIIC0BATh PYHKIIUIO TI0
cxeMe (OMHChIBaTh CBOWCTBA (PYHKIIUH, HAXOJAUTh HAUOOJIBIICE U
HaWMCHBIIIEE)

CamocTtosTenbpHas paboTa
@pOHTAIBHBIN OIPOC
NunuBuayanpHas paboTa 1o
KapTOYKaM

Ypoku 060011eHus 1
CUCTEMAaTH3aINH 3HAaHUH










Tema YpaBHeHUS U HEPABEHCTBA
3HaTh: MOHATHE PAIMOHATBLHOTO, UPPAIMOHAIBHOTO,
MOKa3aTeJIbHOTO YPABHEHHUSI, HEPABEHCTBA; CUCTEMBI
MOKa3aTeJIbHbIX YPAaBHEHUN U HEPABEHCTB.
YMeTh: pemaTth NpOoCTENINE YPAaBHEHUSI U HEPABEHCTBA U UX
CUCTEMBI CTAaHJAPTHBIMH METOaMHU; U300pakaTh MHOKECTBO
peuIeHU HEPABEHCTB.

CamocrosiTesibHas padoTa
DpOoHTAIBHBINI ONPOC
NuauBuayaabHasi padora no
KapTOYKaM

Tema OCHOBBI TPUTOHOMETPHH
3HaTh: MOHATHS CUHYCA, KOCHHYCA, TAHT€HCA, KOTAaHI'€HCa
IIPOU3BOJILHOIO YIVIA; palUaHHOM MEPBI yTIila; KaKk
OIIPEACIATh 3HAKHA CUHYCA, KOCUHYCa U TAHT€HCA IPOCTOI0
apryMeHTa I10 4e€TBEPTAM; OCHOBHBIC TPUTOHOMETPUYECKUE
TOX/€CTBA; POPMYJIbI CHHYCA, KOCHHYCA CYMMBI M Pa3HOCTH
JIBYX YIJI0B; (hOpMYJIbl ABOMHOIO yIiia; (OpMYJIbI
MIPUBEJCHUS.
YMeTh: BeIpakaTh paJluaHHYI0 Mepy yIJla B Tpagycax U
HA000POT; BBIYUCIATH CUHYC, KOCHHYC, TAHT'€HC M KOTAHI'€HC
yTJjia; UCIIONIb3Ysl YUCIOBYIO OKPY>KHOCTb OIIPENEISATh CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI'€HC NPOU3BOJIBHOTO YIJIA;
OIIPEAEIIATh 3HAKH CUHYCA, KOCUHYCa, TAHT€HCA, KOTAaHI'€HCa
10 YETBEPTSAM; BBINOJIHATH IPEOOpa30BaHUE MPOCTHIX
TPUTOHOMETPUYECKUX BBIPAKEHUI; YIPOIIATh BEIPAKEHHUS C
IIPUMEHEHUEM TPUTOHOMETPUUECKUX (HOopMyJI.
3HaTh: OIpe/eNIeHNE apKKOCHHYCa, ApKCUHYCa, apKTAaHI'€HCa U
bopMynbl U pelleHHs] NPOCTEHIINX TPUTOHOMETPUYECKUX
YpPaBHEHUH;  METOJAbl  PEIICHWS  TPUTOHOMETPHYECKHUX
YpaBHEHUH.
YMers:  pemars  OpoCTeuIne
ypaBHEHUs MO (QopMmyJjiaM; peuiaTb KBaJpaTHbIE ypaBHEHUS
tgx um ctgx; omnpenenarb

TPUTOHOMETPUUCCKHUEC

OTHOCHUTEILHO SINX, COSX,
OJIHOPOJIHBIE YPABHEHUS MEPBOM M BTOPOW CTEIEHU U peliaTh
UX 10 aJrOpUTMy, CBOJS K KBaJIpaTHBIM; IPUMEHATb METOJ
BBEJICHMSI HOBOW IIEPEMEHHOM,

MHOXUTCIIN ITPHU PCHICHUN TPUTOHOMCTPHUYCCKUX ypaBHeHPIﬁ.

METOJ pPAa3JIOKEHUs] Ha
3HAaTh: TPUTOHOMETPUYECKUE (YHKIMHU, HX CBOWCTBA U
rpaduku; 0O0NACTh OMpPENeTIeHUS W MHOXKECTBO 3HAYCHHI
TPUTOHOMETPHUECKUX (PYHKITHIHA.

YMeTh: HaxoIuTh O0JAacTh ONpeAeNeHUus] W MHOXKECTBO
3HAYEHUH TPUTOHOMETPUYECKUX (QYHKIUI; MHOXECTBO
3HAYCHUM TpUroHOMeTpuieckux (pyHkimit Buna kf(x) m, rue
f(x)- mro6ast TpuroHoMeTpuueckas GpyHKIUs.

Orenka pe3ybTaToB paboOTh Ha
MPAKTUYCCKUX 3aHATUAX

CamocrositenbHas padora
OpOHTAIBHBIN OIIPOC

NuauBuayanbHast padboTai 1o
KapTO4KaMm

Ypoku 06001IeHNS 1
CUCTEMAaTU3alluy 3HAHUHU

Orenka pe3yiapTaToB paboOThI Ha
MPAKTHYECKHUX 3aHATUIX

CamocrostenbHas pabora
@pOHTAIBHBIN OIIPOC
WNupuBuyanbHas paboTa 1o
KapTOYKam




Tema /IndpepenuuaibHoe ncunciaeHue
3HaTh: MOHATHE MPOU3BOIHON PYHKINHU, (PUZUYECKOTO U
F€OMETPUYECKOTO CMBICIIA MPOU3BOIHOM; IPOU3BOIHON
CTENeHH, KOpHs; paBmia nuddepeHnupoBanus; GOpMyJIbl
MIPOM3BOJHBIX 3JIEMEHTAPHBIX (YHKIUI; ypaBHEHHE
KacaTelbHOM K rpaduKy QyHKIUH; alTOPUTM COCTABIICHUS
YpPaBHEHUS KacaTeIbHOM.
YMeTh: BBIYUCIATH IPOU3BOIHYIO CTEIIEHHOW PYHKINUU U
KOPHSI; HAXOJIUTh IIPOU3BOAHBIE CYMMBI, Pa3HOCTH,
MIPOU3BEICHUS, YACTHOT0; POU3BOIHBIE OCHOBHBIX
3JIEMEHTAPHBIX (YHKIUN; HAXOIUTh MPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUH CIIO)KHOTO apryMEHTa.
3HATh: MOHATHE CTALIMOHAPHBIX, KPUTUYECKUX TOUEK, TOUEK
AKCTPEMYMA; KaK IPUMEHSITH IPOU3BOJIHYIO K UCCIIEJOBAHUIO
(GYHKUIMH ¥ TOCTPOEHHIO rPah)UKOB; KaK UCCIEI0BATh B
MPOCTEHIINX CIy4astx GYHKIUU HA MOHOTOHHOCTb, HAXOJIUTh
HauOoJIbIlIee U HAUMEHbIIIee 3HaUeHUs (QYyHKITUH.
YMeTh: HAXOAMTH HHTEPBAJIbI BO3PACTAHUA U yObIBaHUS
GyHKuMit; cTpouTh IcKN3 rpaguka HenpepbLIBHOM
(yHKIMH, onpeneIEHHON HA OTPe3Ke; HAXOAUTD
CTALMOHAPHBIE TOYKH (PYHKIIUHM, KPUTHYECKHE TOYKH U
TOYKH IKCTPEMYMa; NPUMEHATH MPONU3BOAHYIO K
HCCIe0BaHNI0 GYHKIMI U MOCTPOEeHHI0 TpaduKoB

CamocrostenbHas pabora
@pOHTAIBHBIN ONIPOC

NunuBunyansHas padbora mo
KapTOYyKam

TecTtoBas pabota

Orenka pe3yiabTaToB paboThl Ha
MPAKTUYCCKUX 3aHATUAX

Tema HHTerpajbHOe HCYHCICHHE

3HaTh: MOHATHE TIEPBOOOPA3HOM, HHTErpasia; MpaBuiIa
HaXOKJICHUS IEPBOOOPA3HBIX; TAOJIHUILY NTEPBOOOPA3HBIX;
dopmyny Herorona JleiiOHuIa; mpaBuia MHTETPUPOBAHMS.

YMeTh: 10Ka3bIBaTh, UTO JaHHAS (PYHKIIHS SIBISIETCS
nepBOOOpa3HOM I IPYToil TaHHOW (DYHKIIMH; HAXOIUTh OJTHY
U3 MEPBOOOPA3HBIX Ui CyMMbI (DYHKIIUI U IPOU3BEACHUS
GYHKIIMM Ha YHCIT0, N300pa)kaTh KPUBOJIMHEHHYIO TpaIeLuio,
OTpaHUYEHHYIO TpapuKaMu dJIEMEHTApHbIX QYHKINH;
BBIUUCIISATH MHTErPaj OT 3JIEMEHTApHON (PYHKIMU [IPOCTOTO
aprymenTta 1o ¢opmyse Hprorona JleliOHuIa ¢ moMOIIbI0
TaOJINLBI IEPBOOOPA3HBIX U MTPaBUJI HHTETPUPOBAHUS;
BBIYUCIIATH IUIONIA(h KPUBOJIMHEIHON Tparmenu,
OTPAaHUYEHHOU NPSIMBIMU

CamocrositenbHas pabora
@OpoHTaTBHBIN OIPOC

WuauBunyanbHas paboTa 1o
KapTOYKaM

TecroBast paboTa

Orenka pe3yapTaToB paboThl Ha
MPAKTUYECKUX 3aHITHIX

Tema IIpsiMble U VIOCKOCTH B NIPOCTPAHCTBE
3Hath: [loHsTHS: apauieabHbIe PSAMbIE, TUIOCKOCTH,
npsiMas U TI0OCKOCTh; CKpeIuBaromuecs npsiMpie. CBOKCTBa
MapajyieabHbIX OPSIMBIX, INIOCKOCTEMN, TPU3HAK
MapayIEIbHOCTH MPSAMON U TNIOCKOCTH, TPU3HAK
MapauIeNbHOCTH IIIOCKOCTEN. [IoOHATHA: NEpIEHAUKYIIApHbIE
MpsMBbIE, INIOCKOCTH, IpsiMas U MIIOCKOCTh, HAKJIIOHHAS,
pacCTOSHUE MEKy CKPEIIUBAOIIMMUCS MPSIMBIMU,
paccTosiHUE OT TOYKH J0 IJIOCKOCTH. Teopemy 0 Tpex
nepneHAuKysipax. CBoWCTBa U MPU3HAKU
MEPIECHINKYJISIPHOCTH, BCEBO3MOKHBIE CITy4au B3aUMHOTO

OueHka pe3yJibTaToOB MPU
peleHnn 3a1a4q
CamocTosTenbHas paboTa
OpPOHTAIBHBIN ONIPOC
NunuBuayanbHast paboTtano
KapTOYKaM

OrieHKa pe3yJIbTaToB
WHIAUBUAYAJIBHOI'O KOHTPOJIA B
(dopMe cocTaBICHUS] KOHCIIEKTOB.
Ypoku 06001IeH s U




pacnosoxeHus miockocteid. CBoicTBa mapaiedbHbIX
IIJIOCKOCTEM.

YMeTh: 10Ka3bIBaTh TEOPEMBI CTPOUTH CKPELIUBAIOLINECS U
napajiesibHble IpsiMble. PemaTs 3a1aun Ha IpUMEHEHHe
aKCHOM CTEPEOMETPUHU, HAa IPUMEHEHHE CBOMCTB U
MPU3HAKOB MapajlIeIbHOCTH, IEPIEHAUKYIISIPHOCTH.

CUCTEMAaTH3aIlni 3HAaHUH

Tema KoopanHaThl 4 BEeKTOPbI
3HaTh: MOHATHUA: BEKTOP, JBHKEHUE, TTapaJUIeIbHbIN IEPEHOC,
@OopMyJIbI: PACCTOSHUS MEXKy TOUKaMH, KOOPAUHATHI
CEpEeUHBI OTPE3Ka, CKATAPHOIO IPOU3BEACHUS BEKTOPOB,
KOCHHYCa yTJjla MEX1y BEKTOPaMU.
YMeTp: yMeThb CTPOUTh KOOPJIWHATBI B  MPOCTPAHCTBE,
MPUMEHSATH MOJYYEHHbIE 3HAHUA I PELICHUs 3a7ad, Pemars
3aJayd  Ha pacdyeT KOOpAMHAT BEKTOpa, CKaJspPHOIO
MIPOMU3BENEHNUS, YIila MEXAY BEKTOPAMH; HAXOIUTh PACCTOSIHUE

MCKAY TOYKAMU, KOOPAWNHATBI CEPCANHBI OTPC3KaA.

OrueHka pe3yJIbTaToB MPH
pelIeHny 3a1a4
CamocrosTenbHas paboTta
OpOoHTAIBHBIN OMPOC
Ornenka pe3yapTaToB paboThl Ha
MPAKTHYECKUX 3aHATUAX

Ypoku 00001eH s u
CHCTEMATH3ALIMY 3HAHUNI

Tema MHoOrorpaHHuKH
3HaTh: IBYTpaHHBIN YroJl, 3JIEMEHTHI IPU3M,
napajuienenunena, nupaMmuasl. CBONCTBA NPU3MBI,
napajuleJenunesa, MMpaMyuIbl. Y METh: CTPOUTD JBYTPAaHHBIN
yTOJ1, HAXOAUTh HA YEPTEKE €r0 DIEMEHTHI, CTPOUTh
JIMHEHHBIN YroJl ABYIPaHHOrO yria. Pemars 3agauu Ha
pacyeT JIMHEWHOr O yriia OT ABYrpaHHoro yria. Haxonurs Ha
4epTekKe IJIEMEHTHI MHOIOI'PAaHHUKOB U npu3M. CTpOUTSH II-
YTOJIbHBIE MHOTOTPAHHUKH, CEUEHUSI.
Pemrate 3a1aun Ui pacyeT OOKOBON U MOJTHON
IIOBEPXHOCTU MHOTOI'PAHHUKOB, 3JIEMEHTOB
MHOT'OI'PAHHUKOB.

CamocrosrenbHas pabora
@pPOHTAIBHBIN ONIPOC
WNunuBuayansHas padboTano
KapTO4KaMm
Onenka pe3yabTaToB pabOThHI HA
MPAKTUYCCKUX 3aHATUAX

Ypoku 006001IeH S 1
CHCTeMAaTH3aluH 3HAHHIA

Tema Teiia 1 IOBEPXHOCTH BpallleHUs
3HaTh: NOHATHSL: 1IAp, KOHYC, LIWJIMHJP; JIEMEHTHI 11apa,
LWIWHPA, KOHYCa, CBOMCTBA LIWJIMHAPA, BUIbI KOHYCOB,
CBOMCTBA CEKYIIMX IUIOCKOCTEN 11apa, WIMHAPA, KOHYca.
YMeTh: CTPOUTH UWJIMH/P, HAXOAUTH HA YEPTEKE DIEMEHTHI
[IWINH/IPA, CEUCHUs TE BPAIllCHUsI, PEIIATh 3a/1a4M Ha
pacuer 3JEMEHTOB TEN BPaLEHUs, 2JIEMEHTOB CEUYCHUN.

CamocrosTenbHas padora
@pOHTaIBHBIN OIIPOC
NuauBuayanpHas paboTa mo

KapTOYKaM

Onenka pe3yJIbTaToB MIPH PEIICHUN
3a1a4

Omnenka pe3ybTaToB pabOTHI HA
NPAaKTHYECKHUX 3aHATHIX

Ypoku 060011eH s 1
CHCTeMaTH3alluH 3HaHUH

Tema U3MepeHnns B reomeTpuu
3HaTh: noHATHE 00beMa. DopMyJIIbl 00BEMOB MPHU3MBI,
NMpaMubl, apajuleenunena, HWIMHIpa, KOHyca, mapa,
YCEUEHHOI'0 KOHYCa.
VYMeTs: pemath 3aJjauu Ha pacyeT 00beMa IpSIMOYTOJIbHOTO
napajulesIenue1a, IpU3Mbl, TMpaMUIbl, IWINHAPA, KOHYCa,
11apa, yCE4eHHOro KOHyca, 00beMOB LIIapOBOT0 CEKTOpa U
1IapOBOTO CErMEHTA.

CamocTtosTenbHast paboT
@pOHTAIBHBIN OIIPOC

OrneHKa pe3yJIbTaToB PaboThl Ha
MPAKTHYCCKHUX 3aHATUSIX

Tema JjieMeHTbl KOMOMHATOPUKH
3HaTh: MOHATHE KOMOMHATOPHOM 3aJJaul U OCHOBHBIX

CamocrosTenpHas pa60Ta




METOJIOB €€ penIeHus (TIepeCTaHOBKH, pa3MEIICHHUS,
codetaHusi 0€3 TOBTOPEHHUSI U C IIOBTOPEHUEM );IOHSTHE
JIOTUYECKOM 3aJ1auM; MPUEMBI PelIeHNs] KOMOWHATOPHBIX,
JIOTHYECKUX 3aJ[a4; JIEMEHTHI TPa)OBOT0 MOICITUPOBAHHSI.
YMeTh: UCIOIh30BaTh OCHOBHBIEC METOIBI PCIICHUS
KOMOHMHATOPHBIX, JIOTHYECKHX 3a7a4; pa3padaTeiBaTh MOJICITH
MCTOOOB PCIICHUA 3a4a4, B TOM YHCJIC U IPpHU ITIOMOIIA
rpadoBOr0 MOJICTUPOBAHHUS.

@pOHTAIBHBIN ONPOC

NuauBuayanpHas paboTa mo
KapTOYKaM

OreHka pe3yabTaToB paboThl Ha
MPAKTHYECKHUX 3aHATHUSIX

Ypoku 006001IeH s 1
CHUCTEMAaTU3alliy 3HAaHUH

Tema Jy1eMeHTHI TeOPHH BepOSTHOCTEH
3HaTh: MOHATHE BEPOSITHOCTH COOBITUH; TIOHATHE
HEBO3MOXKHOTO M JJOCTOBEPHOTO COOBITHS; IOHSATHE
HE3aBUCHMBIX COOBITHII; MOHATHE YCIOBHOW BEPOSTHOCTH
COOBITHIA; MOHATHE CTATHCTUYECKOI YaCTOTHI HACTYIIJICHUS
COOBITHH.
YMeThb: BEIUUCIIATH BEPOSITHOCTH COOBITHIA; ONpEeesTh
PaBHOBEPOSITHBIE COOBITHS; BHIIIOJHATH OCHOBHBIE ONIEPALIUU
HaJ1 COOBITUSMM; TOKa3bIBaTh HE3aBUCUMOCTh COOBITHIA;
HaXOJUTh YCIOBHYIO BEPOSATHOCTD; PEIIATh IPAKTUUECKUE
3aJjauu, IPUMEHsS1 METO/Ibl TEOPUH BEPOSITHOCTH.

OpOHTAIBHBIN ONIPOC

OueHka pe3yJbTaToB
WH/IMBHUIyaJIbHOTO KOHTPOJIS B
dbopMe cocTaBICHHSI KOHCIIEKTOB,
Ta0IUI]

Ypoku 006001IeH s 1
CHUCTEMaTU3aluy 3HAaHUW

Tema Dj1eMeHThl MATEMATHYECKOH CTATHCTHKH
3HaTh: OCHOBHBIC ITOHATHSA U METOJIBI MaTeMaTHUEeCKOM
CTATHUCTHUKH; IOHATHE O 33J]a4aX MaTeMaTHUECKOM
CTaTUCTHUKH.

YMeTh: pemaTe NPaKTUYECKUE 3a/1a4d, IPUMEHSS METO/IbI
MaTeMaTHYEeCKOM CTaTHCTHUKH.

OreHka BBITIOTHEHUS pedepaTos,
pacyeToB




JUCT UBMEHEHUHA U JONMOJIHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No HN3MCECHCHY, 1aTa BHCCCHMA U3MCHCHU, No CTpaHUIIbI C U3BMCHCHHUCM,

BbLIIO

CTAJIO

OcHoBaHue:

IMoanucey JuIa BHECHIEr0 U3MeHEHHUS
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