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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JTUCHOUIJIAHBI

1.1. MecTo IUCHMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBarejibHOM
nporpammbl: yueOHbil mpeamer OV /.04 «Marematuka» sBIsIeTCS Y4€OHBIM MPEAMETOM
oOs3aTenbHONM npeameTHo obnactu «Marematuka u undopmatukay OI'OC cpegnero
o0111ero oOpa3oBaHUsI.

1.2. VYueOuwnit  mpemmer OVJ.04  «Martematuka»  u3y4yaeTcsi B
obmeoopazoBarenbHOoM 1ukiIe yueoHoro miana OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHusl C TOdyuyeHHeM cpegHero oOmero oOpaszoBanus (IIIICC3) mo
CIIEMAIBHOCTH CPeIHETO MpodecCuOHaIbHOTO oOpa3oBaHus ¢ yueTtom npoduis 43.02.15
IToBapckoe u koHautepckoe naeno. B ydebnom mmane IIIICC3 mo crnemuaibHOCTH
cpeanero npodeccuonanbHoro oopazoBanus 43.02.15 IloBapckoe U KOHAUTEPCKOE AEI0
Mecto yueoHoro npeamera OY /.04 «MartemaTuka» — B cocTaBe 00I11eo0pa3oBaTeIbHBIX
y4eOHBIX MPEAMETOB, (POPMHUPYEMBIX M3 00s3aTeNbHbIX NpeaMeTHbix obnactern OI'OC
cpennero oOmiero oOpaszoBanus, s crenuansHocTet CIIO ¢ yuerom mnpodwus
poeCCUOHAILHOTO 00pa30BaHMsl.

1.3. O0mas xapakTepucTHKa y4eOHO! I CHUIINHBI:
Hesab 1 niIaHUpPyeMble Pe3yJIbTAThl 0CBOCHUS JUCHHUILINHbI:

OcBoenue coaepkaHuss ydeOHoro mpeamera «Marematukay oOecrieunBaeT
JOCTHKEHHE CTYACHTAMH CJIEIYIOLUX PE3YyIbTaTOB:

* INYHOCTHBIX:

— ¢(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O MATEMAaTUKE KAaK YHHBEPCAJIBHOM S3bIKE
HAyKH, CPEJICTBE MOJECIMPOBAHNUS SABJICHUI U MTPOLIECCOB, UIEAX U METOAAX MAaTEMATUKH;

— MOHMMAaHKE 3HAYMMOCTH MAaTE€MATUKH JJI1 Hay4HO-TEXHOJIOTHYECKOro Mmporpecca,
c(OpMHPOBAHHOCTH OTHOILIEHUS K MATEMATHKE KaK K YaCTH OOLIEYEIOBEYECKON KYJIbTYpPbl
yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUSI MATEMATUKH, BOJTIOLIMEN MATEMATUYECKUX UJIEH;

— pa3BUTHE JIOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
AITOPUTMHYECKON KYJIbTYpPbl, KPUTUYHOCTA MBIIIUICHUSI HA YPOBHE, HEOOXOIUMOM IS
Oyaymeit npodecCHOHANbHOM NEATEIbHOCTH, JJIA MPOJOJDKEHUS 00pa3oBaHUS U
caMmo00pa30oBaHus;

— OBJIQJICHUE MAaTEMaTUYECKMMH 3HAHUSIMH W YMEHUSMH, HEOOXOAMMBIMH B
MOBCEHEBHON >KU3HU, IS OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX ITUCHUIUIMH U
JUCHUIUIMH TpOo(eCcCUOHATBHOTO IUKJA, JJI MOJy4deHUuss oOpa3oBaHHUs B 00JIACTAX, HE
TpeOyIOIUX Yyri1yOIeHHOM MaTeMaTU4YeCKOU MOJArOTOBKH;

— FOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO, B TOM YMCJIE€ CaMOOOpa3OBaHUI0, Ha
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MPOTSDKEHUH BCEH JKU3HH; CO3HATEIIbHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK
YCJIOBHIO YCIICTITHOM TIPO()ECCHOHATBLHON 1 OOIIECTBEHHOM NEeATeITLHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOHW M OTBETCTBEHHOM
NEATEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIEeIOBATEIbCKON, MPOEKTHON H
IPYTUX BUJAX JESATEIbHOCTH;

— OTHOIIEHUE K MPOdeCCHOHATHHOU ACATEIHPHOCTH KaK BO3MOXXHOCTH Y4YacTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHAILHBIX MPOOJIEM;

* METANPEAMETHBIX:

— YMEHHE CAMOCTOSITEIbHO OMPEAEHATh LEIN NEATEIbHOCTH W COCTABIIATH ILIAHBI
JNEATEIbHOCTH; CAMOCTOSITEJIBHO OCYIIECTBIISITh, KOHTPOJIMPOBATH W KOPPEKTUPOBATH
JNEATENbHOCTh; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHUS MOCTaBICHHBIX
1eJiel U peau3alui IJIAHOB JIeSITEIbHOCTH; BBIOUPATh YCIICIIHbIE CTPATETUN B Pa3TUYHBIX
CUTYyaIUsX;

— YMEHHME MPOAYKTUBHO OOIIATHCA M B3aMMOJEICTBOBATH B MPOLIECCE COBMECTHOM
JESTEIbHOCTH, YYUTHIBATh TMO3UIIMH JPYTHMX YYACTHUKOB JESATEIBHOCTH, 3(P(HEKTHUBHO
paspeniaTh KOH(MIUKTHI;

— BJIaJICHUE HABBIKAMU IMO3HABATEIBHOU, YU€OHO-UCCIIEI0BATEILCKOU U MPOSKTHON
JeSTeTbHOCTH, HABBIKAMHM pa3pelieHusi Mpo0JeM; CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PELICHUS NPAKTUYECKUX 3a]a4, ITPUMEHEHUIO
Pa3JIMYHBIX METOAOB MO3HAHHS;

— TOTOBHOCTH W  CIIOCOOHOCTH K  CaMOCTOSATEIHHOW  WH(MOPMAIMOHHO-
MMO3HABATEJIbHOW JIEATEIIbHOCTH, BKJIIOYAas YMEHUE OPHUEHTUPOBATHCS B Pa3IMUYHBIX
MCTOYHMKAX WH(OOpPMAIUU, KPUTUYECKH OIICHUBATh U WHTEPIPETUPOBATH HHGPOPMAIIHIO,
MOJYy4YaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

— BIIQJICHUE SI3BIKOBBIMHU CPEJCTBAMHU: YMEHHUE SICHO, JIOTMYHO W TOYHO H3JaraTh
CBOIO TOUKY 3pE€HUS, UCIIOJIb30BATh aJICKBATHBIC SI3IKOBBIE CPE/ICTBA;

— BJIQJICHUE HaBBIKAMU TMO3HABATEIBbHON peQIeKCHH KaK OCO3HAHMS COBEPIIIAEMBIX
JNEUCTBUHA W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB U OCHOBAaHWM, T'PAHHUL] CBOETO
3HAHMS U HE3HAHMS, HOBBIX IMO3HABATEIBHBIX 3a7a4 U CPEACTB JIS UX TIOCTHXKEHUS;

— IENEeYCTPEMJICHHOCTh B TOMCKAaX W MPUHITHU PEIICHHUM, cOOOpa3suTeIbHOCTh U
WUHTYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHUN; CIOCOOHOCTh BOCITPUHUMATh
KpacoTy U TApMOHUIO MHPA;

* IPEAMETHBIX:

— c(pOpMHUPOBAHHOCTH MPEICTABIICHUNA O MATEMATHKE KaK YaCTU MUPOBOU KYJIbTYpPbI
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U MECTe MAaTeMaTUKU B COBPEMEHHOW IIMBWJIM3AIMM, CIIOCO0AX OMUCAHHS SIBICHUN
pEeaIbHOr0 MUPA HA MATEMATHYECKOM SI3BIKE;

— C(pOpPMHUPOBAHHOCTb IMPEACTABICHUN O MaTeMaTHYECKMX TOHATUAX  Kak
BOKHEHIIMX MAaTEMaTUYECKUX MOJEISIX, IMO3BOJIIOIIMX OINWCHIBATH M W3ydaTh pa3HbIC
OPOLECCHl W SBJICHUSA; I[OHMMAHHME BO3MOXXHOCTM aAKCHOMAaTHYECKOIO IOCTPOCHUS
MaTEMaTUYECKUX TEOPUIL;

— BIAQJCHUE METOJAaMH JOKAa3aTeJIbCTB U QJITOPUTMOB pEUICHUS, YMEHHE HX
IPUMEHATH, IPOBOJUTH 10KA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/1aY;

—  BJAJECHUE  CTAaHJAPTHBIMM  IIPUEMAMH  DPEIICHUS  PAlUUOHAJIBHBIX WU
MppalMOHAIbHBIX, IIOKA3aTEIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN H
HEPABEHCTB, UX CHCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAaMM, B TOM YHUCIIE
JUISl TOMCKA IYTH PEIECHUs U WILTIOCTPALIUU PEIICHUS YPABHEHU U HEPABEHCTB;

— c(OPMHPOBAHHOCTh MPEACTABICHUI 00 OCHOBHBIX MOHSTUSAX MaTEMaTUYECKOIO
aHaJli3a U UX CBOMCTBaX, BJaJICHUE YMEHUEM XapaKTepHu30BaTh 9 moBeieHHe (PyHKUUH,
MCIIOJIb30BaHME ITOIYYECHHBIX 3HAHUM JUUI ONMCAHUSA Y aHAJIN3a PEAIIbHBIX 3aBUCUMOCTEN;

— BJIAQJICHUE OCHOBHBIMU IIOHATUAMH O IUIOCKUX U IHPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (Urypax, HMX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTb YMEHHUS
pacno3HaBaTh T€OMETpUYECKHe (PUTYphl Ha YepTekax, MOJACIAX U B PEATbHOM MUDPE;
MIPUMEHEHUE H3YYECHHBIX CBOMCTB TIe€OMETpUYECKHX GuUryp u (GopMyn s pelieHHs
reOMETPUYECKHX 3a/1a4 U 331a4 C MPAKTUYECKUM COAECPKAHUEM;

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O TMpOLEcCaX U SABJICHUIX, HMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MUDE,
OCHOBHBIX TOHSATHSX DJIEMEHTAPHOM TEOPUHU BEPOATHOCTEW; YMEHUM HAXOIWTh W
OLICHUBATh BEPOSITHOCTU HACTYIUICHHUS] COOBITHM B MPOCTEHIIMX MPAKTUYECKUX CUTYALUSAX
Y OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

— BJIQJICHUE HABBIKAMH HCIMOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM IpU

PCUICHUHN 3aaa4.



2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIBHON

JANCIUIIJINHBI
2.1 O6beM 001e00pa3oBaTeIbHON TUCHMILIMHBI U BBl y4e0HO# padoThl
Bup yueOHo# padoThI Ob6bem B
4acoB
O0beM 4acoB BO B3aUMOAEIICTBHH C MpenojaBarejgeM 196
B TOM YHCJIE:
-110 BUJIa yUYEOHBIX 3aHATHIA:
Jlexuuu, ypoku 94
[1p. 3ansTus 100
KoHcynpTanuu 2
[TpomexyTouHass arrectainus B popme KOHTpOIbHOU padoThI (1 4
CEeMEeCTp); dK3aMeHa (2 cemecTp)
34

CamocrosiTesibHas padoTa




2.1. TemaTu4eckuil JIaH U coAep:xkaHue 001e00pa3oBaTeibHON yueOHoaAucHuILIUHEbI OY [[.04 MaTtemaTtuka

HaumenoBanue Conepxkanue yueOHOro MmaTepuaJia, JadopaTtopHbie padoThl U O0bemuacos YpoBeHb
pa3iesioB U TeM NPAKTHYECKHE 3aAHATHS,CAMOCTOATEIbHASA Pa00Ta 00y4aAOIIUXCS O0CBOCHHUA
1 2 3 4
BBenenue 1
MateMaTrka B HayKe, TEXHUKE, IKOHOMHKE, HTHHOPMAIIMOHHBIX 4 1
BBeaenme  [TEXHOJOTHUSX U MPaKTUUYECKOUAESITEIbHOCTH. Llenu u 3agaun nzydeHus
MaTeMaTuKH npu ocBoeHnu npodeccuit CI10 u
cnenuanbHoctei CIO.
Pazpnen 1. Auredpa
Conepskanue yueOHOro Mmarepuasa 1,2,3
Tema 1.1.
PazBurue [lenbie 1 panoHanbHbIE YKcia. J|eliCTBUTEIbHBIC 4
mousitusi o [Auciaa. [lpubmkennslie BeunciaeHus. KommiekcHble yncha.
yucJie
I[IpakTHyeckne 3aHATHUSA 2
Apudmernueckue JeHCTBUS HAJl YUCIaMU, HaX0XKICHUE
MPUOIMKEHHBIX 3HAYCHUHN BEJIMYUH
Tema 1.2. Conepskanue yueOHOr0 MaTepuaJia 1,2,3
KopHu, KopHu u crenenn. Kopau HaTypaibHOM CTENIEHU U3 8
CTerneHuu yuciaa U ux cBorcTBa. CTENEHU C pallMOHAIBHBIMHU TOKAa3aTEIsIMU, UX
JIOrapu(PMbI cBoiictBa. CTemeHH ¢ [OEHCTBUTENBHBIMU IOKa3zareasiMu. CBoiiCcTBa

CTEINEHU C IEWCTBUTEIIbHBIM ITOKA3aTEIIEM.
Jlorapu¢m. Jlorapudm uncna. OCHOBHOE JOrapu(PMUUYECKOE TOKIAECTBO.
JlecsaiTnuHble W HaTypanbHble Jorapudmbel. [lpaBuna neWicTBuil ¢
norapudmamu. [lepexon kK HOBOMY OCHOBaHHIO.
IIpeoOpa3oBanue anredpanmyeckux BbIpaxkeHmii. [IpeoOpa3zoBanue
pPalMOHAIIBHBIX, UPPALMOHAIBHBIX

CTCIICHHBIX, IT10KAa3aTCIIbHbBIX 1 J'IOFapI/I(bMI/I‘-IeCKI/IXBBIpEDKCHHﬁ.
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IIpakTH4eckue 3aHATHS.

BrruuciieHue M CcpaBHEHUE KOpHEW. BBINOIHEHHME  PacyeToB Cc
paguKaiamu. Pewenne UppaMOHATBHBIX YpaBHEHHUIA.
Haxoxnenue 3HaueHWH CTENEHEW C PalMOHAIbHBIMM IOKA3aTEISIMHU.
CpaBHeHue CTEneHEH. [TpeobpazoBanus BBIPAKEHU,
COZIEPKAIINXCTENEHU. Pelenne noka3arenbHbIX YPaBHEHUM.

Pemenne mpuknagaeix 3amad. HaxoxneHwe 3HaueHW# jorapudma o
IIPOU3BOJIBHOMY OCHOBaHMIO. [Iepexos 0T 0/HOTO OCHOBAHMS K IPYTOMY.
Brraucnenue u cpaBaHenne norapudmos. JlorapudmupoBanue u
NOTEHIIMPOBaHUE BbIpakeHU. [IpubnmkeHHbIE BBIYUCICHUS U
PEIICHUSITIPUKIIAIHBIX 3a7a4. Perenue norapupmMudecKkux

YPaBHEHHI.

Pa3zngea 2. OCHOBBI TPUTOHOMETPUM
Conepkanue yueOHOro Mmarepuasa 1,2,3
Tema 2.1.  [Pagunannas mepa yrna. BpamarenbHoe ABHKEHUE.
OcuoBupl  |CHHYC, KOCUHYC, TAHT€HC W KOTAaHT'€HC YMCIIA.
enonATus  (IIlpakTHyecKue 3aHATHS
PanuaHHbI METOL U3MEPEHUS YIJIOB BPALLICHUS UCBSA3b C TPALYCHON
MEPOMU.
Tema 2.2. |CoaepkaHue y4eOHOIo MaTepuaia 1,2,3
OcHoBHbBIE Dopmynbl npuBeneHus. @opmyssl ciioxeHus. DopMybl yABOEHHUS.
Tpuronomerpu ([@OpMyJIbI TOJOBUHHOIO yIJIA.
yecKue I[IpakTHyeckune 3aHATHUSA
TOK/IeCTBA OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA,(DOPMYIIBI CIIOKECHHS,
YABOCHUSI.
Tema 2.3 Coaep:xxanue y4eOHOro MaTepuaJia 1,2,3
IIpeodpa3oBan [[[peoOpazoBanre CyMMBI TPUTOHOMETPHUUECKUX D YHKITHI B TIPOU3BEACHHE
Usl NPOCTEHIUMX [ MPOU3BEACHUS B CyMMY. BbIpaxkeHrne TPUrOHOMETPUUECKUX
TPUTOHOMETPH (PYHKIIMI Yepe3 TAaHTeHC MOJIOBUHHOTO apryMeHTa.
YeCKHX




BbIPasKeHHU I IpakTHyeckue 3aHATHUS
[IpeoOpazoBaHnre  CyMMBI  TPUTOHOMETPHYECKHX  (QYHKIIUA B
npou3BeeHNE, MpeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKUX
GyHKITUH BCyMMY.
Tema 2.4. Conep:xanue y4eOHOT0 MaTepuaia 1,23
TpuronomeTp | [Ipocreiinme TPUroHOMETpHUECKUE ypaBHeHHs. [IpocTelimme
H1ecKkue TPUTOHOMETpHUUECKHE HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPUUYECKUE
YPABHEHUA M | (yHKIIUK. APKCUHYC, ADKKOCUHYC, ApKTaHT€HC
HepaBeHCTBAa
IIpakTuyeckue 3aHATHS
[IpocTenmme TPUrOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA.
OOpaTHbIE TPUTOHOMETPUYECKHUE PYHKIIMH: APKCUHYC, APKKOCUHYC,
apKTaHT€HC.
DYyHKIUN, UX CBOIICTBA U rPaduKHU
Pasnen 3. Y ’ pad
Coaep:xanue y4eOHOro MaTepuaJia 1,2,3
Tema 3.1, P Y P —

DYyHKIMH, UX
CBOJNICTBA "
rpaguxku

@ynknuu. O0JacTh OMpeAeNieHus W MHOXKECTBO 3HAUYCHUI; Tpaduk
(byHKUMH, TOCTpoeHHue rpadukoB  (YHKLIMMA, 3aJaHHBIX
Pa3JIMYHBIMU CIIOCOOaMHU.

CpoiictBa  (pyHknum.  MOHOTOHHOCTb, = YETHOCTb, HEUYETHOCTb,
OTrPaHUYEHHOCTH, NepUOANYHOCTh. [IpoMexyTKH BO3pacTaHusi U
yObIBaHUS, HAMOOIbIIEE M HAMMEHbINEE 3HAYCHUS, TOUYKH IKCTpEeMyMa.
['paduueckass wunTeprnperarus. I[Ipumepsr GyHKIHOHATBHBIX
3aBUCUMOCTEW B pEaIbHBIX IIpoIleccax | SIBJICHUSIX.
Apudmernueckue onepanuui  Han  QyHkrusMu. CrnoxxkHass — QyHKIUSA
(xkomno3unus).  IloHsiTue 0 HEMPEpPHIBHOCTH (PYHKIUU.

OoOpatHble ¢yHkuuu. OOnacTe ompeneneHus U 00JACTh 3HAYCHUU
oOpatHoil ¢yHKuuu. ['padux oOpaTHON HYyHKIIHH.

IIpakTuuyeckue 3auATUA. [[pruMepsl 3aBUCUMOCTEN MEXKTY IEPEMEHHBIMU
B pEIbHBIX MPOLECCAX W3  CMEXHBIX  JucuuiuiMH.  OnpeneneHue
¢ynkiuii.  Iloctpoenue 1 ureHue rpagukoB QyHKIIHM.

WccnenoBanne  dyukmuu. CBoOHCTBA JIMHEMHOW, KBAJIPATUYHOM,
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KYCOYHO- JIMHEMHOU 51 JTpOOHO-TUHEHHON GyHKITUH.

HenpepbiBHbIE U nepuoanyeckue  pynkuuu. CBoiicTBa u
rpaguku  cuHyca, KOCHHYCAa, TAHT€HCA U KOTAHT€HCA.

OOpatHble GYHKIIUM U ux rpapuku. OOpaTHBIC

TPUTOHOMETpHUUYECKUE QYHKIUH.

Tema 3.2. Conepskanue yueOHOr0 MaTepHuaJia 1,2,3
CreneHHble, 0 — — ooot 1
i HUsT QYHKIHA, UX CBOHCTBA UTpaUKy. BaHUSI
OKA3ATENLHEIE penerne byHKINNA, UX CBOMCTBA UTpad peoOpazoBa
rpaduKoB.
] w (V)
[TapannenbHbIi IEPEHOC, CHUMMETPHUS OTHOCUTEIIBHOOCEH KOOPJIMHAT U
siorapugmuyec P p ’ P pA
e i CUMMETpPHS OTHOCUTEIHHO Hadaja KOOPJAUHAT, CAMMETPHS OTHOCHUTEIHHO
psSIMOM Y = X TSDKCHUE U C)KaTHE BIOJIb OCEH K WHAT.
TPUrOHOMETpPH psAMoOH Y , PACTSKEHHUE U CI)KAaTHE BJIOJIb OCEMl KOOpANHA
gecKie IIpakTuyeckue 3aHATHS 4
by HKIHH [IpeoOpazoBanus rpaduxka byHKIUY. l"apmonunyeckue
OGpaTHbie koneOanms. [lpuknagasie 3amauun. [lokasarenbHbie, Jorapudmudeckue,
TPUTOHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA.
rpuroHomerpy | [PPTOHOMETPHHUECKHC ypaBHE €paBEHC
gecKie CamocrosiTesibHas padoTa 00y4aromuxcst 12
- IlogroroBka cooOmieHnss Ha TeMmy «ClOXeHHE TapMOHHUYECKUX
GyHxkunn .
KOJICOaHMIT
Paznen 4. Hauyana matemaTudeckoro anajau3a. UnTerpaJ u ero npumMeHeHue
Conep:xkanue yueOHOro MarepuaJjia 1,2,3
Tema 4.1.
Hauaga MocaenoBareabHocT. CrnocoObl 3amgaHusi M CBOMCTBA YMCJIOBBIX 6
MaTeMaTH4ecK | mociefoBaTtenbHocTed. [loHsSTHE O Tmpenene mOCIEA0BATEIBHOCTH.

00 aHaJIn3a

CyuiecTBoBaHUE npenena MOHOTOHHOU OTPAaHUYEHHOU
nocsenoBareabHoCcTH. CyMMHpPOBaHHE OCIEA0BATEIbHOCTEMN.
BbeckoneuHo yObIBatomias reoMeTpuieckasi MpoTrpeccHsi U ee CyMMa.
IIpousBoanas. Ilouarue o mpou3BOAHON (PYHKIIMH,e€ TEOMETPUUECKUIA U
¢u3nueckuii cMbICH. YpaBHEHUE KacaTelbHOW K rpaduky (QyHKIHUU.
IIponsBonHsIe CyYMMBI,  pPa3HOCTH,  IPOU3BEACHUS, YaCTHBIC.

[Ipou3BogHbBIE OCHOBHBIX 3JeMeHTapHbIX (yHkiui. [IpuMeHeHue
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MPOU3BOJHON K HCCIENOBAHUIO (PYHKIHMA M TOCTPOCHHUIO TpaduKOB.
[TpousBonueie 06paTHOI GyHKIMK W KoMmo3uuuu GyHKImH. [Tprumeps
MCTIOJIb30BaHUS ITPOU3BOIHON 711 HAXOXKACHUS HAWIYUIIETO PEIICHUs B
NPUKIAIHBIX 3a7adax. Bropas mnpousBomHas, €€ TE€OMETPHUYECKHH U
¢usudeckuii cmpica. HaxoxmeHue CKOpPOCTH IJsl Hpoliecca, 3aJaHHOTO
dbopmyIoit u rpadukom.

IIpakTu4eckune 3aHATHS

UucnoBas nmociae0BaTeIbHOCTD, CIIOCOOBI €€ 3a/JaHNsI, BBIUYUCIICHUS
YJICHOB TocyeaoBaTenbHOCTH. [IpeaeniociaenoBarensuocTu. beckoneuno
yObIBaromasireomeTpuieckass  mporpeccusi.  IIpousBoanas:
MEXaHUYECKU U TEOMETPUUECKUN CMBICT TMPOU3BOJIHOU. Y pPaBHEHUE
KacaTenabHOU. MccnenoBanre GyHKIIMU C TOMOIIBIO MPOU3BOHOM.
Haxosxienne HanOoJbIIero,HauMEHbIIET0 3HAYEHUS U IKCTPEMATbHBIX
3HaUYCHUN QYHKIIHH.

U CHUCTEeMBL. PaBHOCHIBHOCTH ypaBHCHHﬁ, HCPABCHCTB, CHCTCM.

Tema 4.2. Conepxanue y4eOHOTr0 MaTepuasa 1,2,3
NuTerpan uero
NpuMeHeHHue
IlepBooOpa3Hass W wuHTerpajd. IlIpuMmeHeHne onpencIeHHOTO
VHTErpaja Juisi HaXOXJICHUs IJIOLAIU KPHUBOJIMHEWNHON
tpaneuuu. ®opmyna Herorona—Ileiionuna. [Ipumepst
IpUMEHEHUs] MHTErpaia B GU3UKE U TEOMETPUH.
IIpakTHyeckue 3aHATHS
Nurterpan u nepBooOpasHad. Teopema Herorona
Jleitonumna. [Ilpumenenne nHTErpaia K BBIYUCICHUIO PU3NUECKUX
BEJIMYMH U IIJIOLIAJIEH.
IIpoMexxyTouHasi aTTecTalMs - KOHTPOJIbHasA padoTa
Pa3znea 5. YpaBHeHHUS U HEPABEHCTBA
Conepsxkanue yueOHOro MaTepuasa 1,2,3
Tema 5.1.
YpaBHeHus u YpaBHeHus U CHCTEMBI YPABHEHMH. Panuonaneheie,
HepaBeHCTBA UppalMoHaIbHbIC, MMOKA3aTeIbHBIE U TPUTOHOMETPUUYECKUE YpaBHEHUS
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OcHOBHbIE TIpUEMBl HUX pelleHHus (pa3lokKEeHHE Ha MHOMXKUTEIH,
BBEJICHUE HOBBIX HEU3BECTHBIX, II0JICTAHOBKA, IPAQUUECKUI METON).
HepagBencrBa. PaninoHanbHbIe, MppallMOHAJIBHBIC, IOKA3ATEIBHBIE U
TPUTOHOMETPHUUECKHE HepaBeHCTBA. OCHOBHBIE MPUEMBI HUX
peleHus.

Hcnonb3oBanue cBOMCTB M Ipa@ukoB (GyHKUMH NPH peLlIeHHH
YypaBHeHHH W HepaBeHCTB. Meroa uHTepBaioB. M3o0paxeHue Ha
KOOPJIMHATHOM IUIOCKOCTH MHOXXECTBA PpELICHWH YpPaBHCHMU U
HEPABEHCTB C ABYMs IIEPEMEHHBIMUA U UX CUCTEM.

IIpuxinaaubie 3a1a4M IIpuMeHeHne  MaTEeMaTHUYECKUX
METO/IOB JJI PELICHUS COACPKATENBHBIX 3a/1a4 U3 Pa3IMUHBIX o0nacTen
HAayKM W TMpakTuku. HHTeprperanus pe3ynpTara, Y4YeT peajbHBIX

OTPAHUYECHUM.
IpakTnueckue 3anaTusi. Kopuu ypaBHeHuii. PABHOCMIBHOCTh 8
ypaBHeHwuil.IIpeoOpa3zoBanue ypaBHEHUH.
Pasnea 6. KomOnHaTopuka, CTAaTUCTHKA U TEOPHS BEPOSITHOCTEH
Tema 6.1. Conep:xanue yueOHOTo MaTepuaa 1,2,3
JJIeMEeHTbI
KOMBHHATOPHK OcHoOBHBIE _TOHATHA K0M6I/IHaT0pI/IKI/I.U 3ajmauyn Ha IMOACYET 4YHUCia 4
" pa3MelleHui, MepecTaHOBOK, coueTaHuid. Permenue 3amay Ha mepedop
BapuanToB. ®opmyna Ounoma Hrrorona. CBoilicTBa OMHOMHUHAIBHBIX
koaddunmentoB. Tpeyronpauk [lackas.
IIpakTHyeckue 3aHATHS 8
Hcropust pa3BuUTUST KOMOWHATOPHUKH, TEOPUU BEPOSITHOCTEW U
CTaTUCTUKU U UX POJIb B PA3IMYHBIX cdepax YEeJI0BEUECKOU
JKU3HEACITECIbHOCTH. [IpaBuna KOMOHMHATOPHKH. Pemenne
KOMOWHATOPHBIX 3a7ad. Pa3MmelneHus, coueTaHus U TEePEeCTAHOBKH.
bunom Herorona u tpeyronsHuk Ilackans. [Ipukiianasie 3agadn.
Tema 6.2. Conep:xkanue yueOHOro MaTepuajia 1,2,3
JIeMEeHTbI
reopHH CoObITHE, BEpPOSTHOCTH  COOBITHS, CJIOXKEHHE ¥  yMHOXKCHHUE 4

BeposiTHOCTeH. [loHsTne o0 HezaBucuMocTH CcOObITHI. JluckpeTHas
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BEpPOSITHOCTEH ClIyyailHasT BEJIMYMHA, 3aKOH €€ pacnpeneneHus.  Uuciaoseie

XapaKTEPUCTUKHU JUCKPETHOM CIIyYaHOW BEJIMYUHBI.

[TonsiTre 0 3aKOHE OOJBIIUX YUCEIL.

IpakTnueckue 3anaTus Knaccuueckoe onpenenceHue BEPOSITHOCTH,

CBOMCTBA BEPOSATHOCTEH, TEOPEMA O CyMME BEPOATHOCTEN. Brrunciienne

BeposiTHOcTel. I [pukiiagHbple 3amaun.
Tema 6.3. Conep:xkanue yueOHOro MarepuaJjia 1,2,3
JJIeMEeHTBI

. | [IpeacraBnenue JgaHHBIX  (TaOJIMIBI, JUATpPaMMBI, TpaduKn),

MaTeMaTH4eCKOH
CTATHCTHH reHepaibHasi COBOKYITHOCTh, BBIOOpKA, CpeiHee apudMeTndeckoe,

Menuana. [ToHsTre 0 3aj1auax MaTeMaTUYECKOM CTAaTUCTUKU. PelieHne

MPAKTUYECKUX 3a7]a4 C MPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
Paznen /7 I'eomerpus
Tema 7.1. Conepxanue y4eOHOTr0 MaTepuasa 1,2,3
[Ipsimblie 1
(LTOCKOCTH B B3aumHoe  pacnosiokeHue ~— ABYX ~ IOpSIMBIX B MPOCTPAHCTBE.

[TapayuienbHOCTE TIPSAAMON U MIIOCKOCTH. [lapamienbHOCTh IIOCKOCTEN.
MPOCTPAHCTBE

[leprieHIUKYJISIPHOCTD PSAMON 51 IIJIOCKOCTH.
[lepnieHauKyJISIp W HAKIIOHHAS. YTOJ MEXAY NPAMOM U IUIOCKOCTBIO.
JIByrpaHHsil yroja. Yroa Mexay IUIOCKOCTSIMHU. [lepneHanKynsspHOCTb
JIBYXIUIOCKOCTEM. ["'eomeTpudeckue nmpeoOpa3oBaHUs
IIPOCTPAHCTBA: MapaJUICIIbHBIA IIEPEHOC, CHUMMETPHUS OTHOCHUTEIIBHO
mrockoctu. [lapannensHoe nmpoektupoBanue. [Lomans oproroHaapsHON
npoekiu. M300pakenne npocTpaHCTBEHHBIX (QUTYP.

IIpakTHyeckue 3aHATHSA

IIpu3Haky B3aMMHOTO PaCIIOJIOKEHUS IIPSAMBIX. YTOJ MEXIY IPSMBIMU.
B3auMHoOe pacnionokeHue npsiMbIX M IUIOCKOCTeW. llepnenmukymnsp u
HAaKJIOHHAs K IUNIOCKOCTHU. YTOJI MEXIY MPSIMON U IJIOCKOCTBIO. TeopeMsl
O B3aMMHOM pAacCIIOJIOKEHUM NIPSAMOW M IUIOCKOCTH. TeopemMa o Tpex
NeprneHauKysipax. lIpu3Hakm ©W  CBOMCTBA NApaAJUICIBHBIX U
IIEPIIECHINKYJIAPHBIX IVIOCKOCTEN. PaccTosiHue OT TOYKM 10 IUIOCKOCTH,
OT NPSMOU 10 IUIOCKOCTH, PACCTOSSHHE MEXKIY IUIOCKOCTSIMH, MEXKIY
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CKPEIIMBAIOIIMMUCS MPSAMBIMU, MEXAY MIPOU3BOIBHBIMU PUTYpaMHU B
npoctpaHcTBe. [lapanienbHoe NPOEKTUPOBAHME U €ro CBOWCTBA.
TeopeMao 1uIoIaAX OPTOrOHAILHON MPOEKIIUA MHOTOYTOJIbHUKA.
B3anMHoOe pacrnosioKeHUenpoCTPaHCTBEHHBIX (DUTYP.

o0BeMa KyOa, MPSIMOYTOJIHHOTO napajiesienunena, MIPU3MBI,

Tema 7.2 Conep:xkanue yueOHOro MarepuaJjia 1,2,3
MHOTrOrpaHHUKH

Bepmmnel, pedpa, rpand  MHororpaHHuka. l[Ipusma. Ilpsamasa u 2

HakJIOHHas mipu3Ma. [IpaBwibHas mpusma. Ilapamnenemmmen. Kyo.

IIupamupa. [IpaBunbHas nupamuaa.yceyeHHas nupamuaa. Terpasap.

CummeTrpun B KyOe, B MapajuiefienuIese, B NpU3ME U MNHpPaMHUJIE.

Ceuenust ky0a, mpus3Mbl U1 tupamubl. llpencraBieHue o IpaBUIIBHBIX

MHOTOIpaHHHMKaX (TeTpa’ape, KyOe, OKTa’ape, [OACKa’Ape U

HUKOCadIpe).

IIpakTyeckue 3aHATUSA 8

Paznuunbie BUJIBl MHOTOTPAHHUKOB. Mx MHOTOTPaHHUKOB.

[1;moma b MOBEPXHOCTH.

CamocrosiTesibHas padoTa 00y4aromuxcst 22

- [TonroroBka noknaga Ha temy «lIpaBuiibHbIE U TONYNPABUIbHBIE

MHOTOTpaHHUKWY; [ToAroToBKa J0KIa7a HA TEMY

«KoHnueckue ceueHus: 1 UXIPUMEHEHUE B TEXHUKEY.
Tema 7.3. Teaan | CogepkaHue yd4eOHOro MaTepuaJjia 1,2,3
MOBEPXHOCTH =
I —— Hunuaap u KoHyc. YcedeHHbId KOHyc. OCHOBaHME, BBICOTA, OOKOBas 4

MOBEPXHOCTh, o0Opa3yromas, pa3BepTka. OceBble CEUEHHs] M CEUYEHUs,

napayiensHbie ocHoBaHuto. lllapu cepa, ux ceuenus. Kacarenbnas

TIJIOCKOCTH K cdepe.

I[IpakTH4Yeckue 3aHATUSA 8

Buasl cumMertpuii B mpoctpaHcTBe. CHUMMETpHUSI TEJT BpaIleHUS

U MHOTOTPaHHUKOB.

Tema 7.4. Conepsxkanue yue0OHOro Mmatepuasa 1,2,3

N3mepenus B
reoMeTpHu O6beM u ero usmepenue. urterpanbHas ¢popmyna oobema. Dopmyiibl 4
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nunuHapa. dopmynel odbemMa mOUpaMUAbl U KOHyca. DopMyJibl
TJIOIIA/IA TIOBEPXHOCTEN IUIMHApa U KoHyca. dopmMynbl oObema miapa
u  mwiomaau cheppl. Ilogobuwe Ten. OTHOWICHHS — IIIOIIAACH
MOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEJL.

IIpakTHyeckue 3aHATHS 8
Brruncnenue miomaaei 1 00beMOB.

Conepxxkanue yueOHOro Mmarepuasa 1,2,3
Tema 7.5.

KoopanHAThIN [IpsimoyronbHast (IeKkapToBa) CHCTEMa KOOPAMHAT B IMPOCTPAHCTBE. 8
BEKTOPbI DopMyIapacCTOSHUS MEXKIY ABYMs TOUKAMMU.

VYpaBHeHus cdepsl, MIOCKOCTH U NpsAMoi. Bektopsl. Moayiib BeKTOpa.
PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTOPOB.

YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxxeHwe Bekropa IO
HaIIpaBJICHUAM. YTOJ MEXIy AByMs BekropaMu. [Ipoeknus Bekropa Ha
ocb. Koopaunatel BekTtopa. CKalspHOE IPOU3BEIECHHUE BEKTOPOB.
Hcnonp30BaHne KOOPAMHAT U BEKTOPOB MPH PEIIEHUH MAaTEMATHYECKUX
Y IPUKJIAHBIX3a/1a4.

IIpakTnyeckune 3aHATHUS 10
Bekropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT
B [IPOCTPAHCTBE. Y PaBHEHHUE OKPYKHOCTHU,C(HEPHI, IITOCKOCTH.
Paccrosaue Mexnay Toukamu. JIeMCTBUS ¢ BEKTOpaMU, 3aJaHHBIMHU
KoopauHaTtamu. CKaJsIpHOE MPOU3BEAECHNE BEKTOPOB. BekTopHOE
YpPaBHEHHE MPSIMOM UTIOCKOCTHU. MIcTiob30BaHNE BEKTOPOB MIPU
JIOKA3aTENbCTBE TEOPEM CTEPEOMETPHUMU.

Koncyabranun 2

IIpome:kyTOUYHAs aTTeCTANMSA -3K3aMeH 4

Jis XapaKTepUCTUKH YPOBHS OCBOEHHS Y4eOHOTO MaTepHalia UCIONIb3YIOTCS CIeIyIOINe0003HaueHUS:

1. - 03HaKOMUTENNbHBIN (y3HABaHUE U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2. - penpOAYKTUBHBIN (BBIOJHEHUE ACSITEIBHOCTH MO 00pa3ily, UHCTPYKIUU, METOINYECKUMPEKOMEHAALMAM WM MOJ] PYKOBOJICTBOM
npenoaaBaress);
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3. - IPOAYKTUBHBIH (IJTAHUPOBAHUE M CAMOCTOSTEIILHOE BBIIMTOTHEHHUE JISITSILHOCTH, pEIIeHNEe TPOOIEMHBIX, CUTYaIIMOHHBIX
3a1aHui).
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2.3 XapaKTepucTUKA OCHOBHBIX BU/I0OB Y4€0HOI1 IesiTeJIbHOCTH 00YYAOIIHXCS

Copnep:xxanue XapakTepucTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH CTY€HTOB(HA yPOBHE
o0y4eHust Y4eOHBbIX J1efiCTBHIA)
O3HakOMJIEHHE C pOJbI0 MaTeMaTHKH B HayKe, TEXHUKE, JKOHOMHKE,
Brenenue MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUYECKON NesiTeIbHOCTH. O3HAKOMIICHUE

C LEJISIMH W 3aJa4aMH U3y4eHHUs MaTeMaTUKH Mpu ocBoeHnu npodeccuiit CI1O u
cnenuanbHoctel CIIO.

1. AITEBPA

Pa3BuTHE NOHIATHAO
Uunucjae

Beimonnenue apudmMeruueckux NEMCTBUN HAJ YUCIAMH, COYeTas YCTHbIE H
MMCbMEHHBIE TpueMbl. HaxoxxaeHue NpuONMKEHHBIX 3HAUYEHUN BEIMYUH U
MOTPEUTHOCTEH BBIYMCICHUN (aOCOMIOTHOM M OTHOCHUTENIBHOM); CpaBHEHUE
YHUCIIOBBIX BbIpaxkeHU. Haxoxienue

omuOOK B MPeoOpa3OBaHMSIX M BBIYHCICHUSIX (OTHOCHTCS KO BCEM ITyHKTaM
MIPOTPaMMBI).

Kophu, crenenn,
siorapugmsi

O3HakoMJICHUE C TIOHATHEM KOpHS N-U CTENEeHW, CBOWCTBAMU paJUKaIOB U
MpaBWJIaMU CpaBHEHUsS KOpHEW. DOpMyJIMpOBAHHE ONPEACICHUS KOPHS U
CBOWCTB KOpHEW. BblunciieHHE M CpaBHEHHME KOPHEW, BBIIIOJIHEHUE MPUKUIKH
3HaueHus: KOpHs. [IpeoOpa3oBaHHME 4YHUCIOBBIX W OYKBEHHBIX BBIPAXKCHHM,
CoJiep>KalllnX paJuKanbl. BelmomHeHue pacueToB Mo (opMyliaM, COAEpKalluM
paguKabl, OCYIIECTBIsAsI HEOOXOAUMBIE TMOJCTAHOBKH M IpeoOpa3oBaHMUs.
OnpeneneHre paBHOCUIBHOCTH  BBIPAKEHUMH C  paaukaiamu. PeleHue
WPPALMOHANIBHBIX ~ ypaBHEHUWA. (O3HAaKOMJIEHHUE C TMOHSTHEM CTEIEHU C
JICHCTBUTEIbHBIM TMOKa3aTeneM. HaxoxaeHue 3HAauYeHWH CTENEeHHW, HUCIOIb3YA
Mpy HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPENCTBA. 3aMKChIBAHUE KOpPHSA N-id
CTENEHW B BHUJE CTENEHH C JPOOHBIM TOKaszaTreleM U  HaoOOpOT.
DopmMyJIMPOBAHUE CBOMCTB CTEINEHEW. BhIUnCIIEHHE CTENEHEN ¢ palMOHAIbHBIM
MOKa3aTeJIeM, BBIIOJHEHUE MPUKUKN 3HAYEHHUS CTETIEHU, CPABHEHUE CTETICHEH.
[Ipeobpa3oBaHre YHCIOBBIX W OYKBEHHBIX BBIPAKECHHM, COAEPIKALIUX CTETICHH,
MpUMEHssI CBOMCTBa. Pemienne mokazaTenbHBIX ypaBHeHUH. O3HaKOMJIEHHE C
IPUMEHEHUEM KOPHEM M CTENEHEHd IIPU BBIUKUCICHUM CPEIHUX, JCJICHUU
OTpe3Ka B «30J0TOM CE€YECHHH». PelleHue NpUKIagHbIX 3a7ad Ha CIIOXKHBIE
MIPOLIECHTHI.

IIpeodpa3oBanue
ajiredpanyecKux
BbIPAXKEHH U

Brinmonnenue npeobpa3zoBaHuii BIpaykeHHH, IpUMEHEeHNe GOpMyII, CBA3aHHBIX
co cBoiicTBaMu creneHeil u jgorapudmoB. OnpeneneHrneodaacT JOMyCTUMBIX
3HA4YeHUH JTOTapu(PpMHUUECKOTO BBIPAKEHHUS.

Pemenue norapudmMuyueckux ypaBHEHUH, YIJIOB TOBOPOTA U OCTPBIX YIJIOB
IPSIMOYTOJIBHOTO TPEYToJIbHUKA HOOBSICHEHHE UX B3aUMOCBSI3H.

2. OCHOBBI TPUTOHOMETPUHA

(OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

HpI/IMeHeHI/Ie OCHOBHBIX TPUTOHOMETPHYCCKUX TOXICCTB JJIA
BBIUMCJICHUS 3HAUCHUH TPUTOHOMCTPUICCKUX (byHKI_[I/II\/'I 1o OHHOﬁ us3

HHX.
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N3ydyenne ocHOBHBIX (OPMYT TPUTOHOMETPUH: POPMYJIIbI CIOKEHUS, YABOCHUS,

IIpeoOpa3oBanus npeoOpa3oBaHusi CyMMBbl TPUTOHOMETPHUYECKUX (DYHKIMI B NpOHM3BEIECHUE H
NMPOCTEeHIIUX MIpOU3BEACHUSI B CYMMY W IDIpUMEHEHHE IIpHM BBIYHCICHHH 3HAYECHHUS
TPUTOHOMETPUYECK UX |TPUTOHOMETPUUECKOTO BBIPAXKEHUS U yrpolleHus ero. O3HaKoMJIEHHUE CO
BbIPaKEeHN I CBOMCTBAMHU CHUMMETPHUH TOYEK
Ha E€IUHUYHON OKPY)XKHOCTH U TMpPUMEHEHHEe HX [UIs BbiBojga (opmyin
MIPUBEACHUS.
Pemenne mno d¢opmynraM U TPUTOHOMETPUUECKOMY  KPYTY
Ipocreiimmne MPOCTEUIINX TPUTOHOMETPUUYECKHX ypaBHeHHH. [IpuMeHeHHEe OOIMX METOIOB
TPUTOHOMETPHYECKHE |perieHUs ypaBHEHUM (IIpUBEIECHHE K JIMHEHHOMY, KBaJIpaTHOMY, METOL
YpPaBHCHHUS U paslioKeHUs] Ha  MHOXKUTEIH, 3aMEHbl TMEPEMEHHOW) TPH  PEIICHUH
HECPAaBCHCTBA TPUTOHOMETPUYECKUX YPAaBHEHUM.
YMeHHe OoTMedarb Ha Kpyre peleHus IPOCTEUIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.
O3HakoMJIeHHE C  IOHSATHEM 00paTHBIX TPUTOHOMETPUYECKUX
ApKcunyc, GbyHKIH. N3yuenue onpenesieHU apKCUHYCa,  ApKKOCHHYCA,
ApKKOCHHYC,

APKTAHI€HC YHCJIAa

apKTaHIeHca 4yMcia, popMysInpoBaHUE UX, H300paKEeHUE HA €AMHUYHOM
OKPY’KHOCTH, IPUMEHEHUE IIPU PELICHUH YPAaBHEHUM.

®YHKINU, UX CBOMCTBA Y TPA®UKH

®Oyukuuu. [lonsaTueo
HeNpepbLIBHOCTH
byHxuun

O3HakOMJIEHHE C TIOHATHUEM IEPEMEHHOW, IpUMEpaMH 3aBUCUMOCTEH MEXAY
nepeMeHHbIMH.  O3HakOMJIGHHE ¢  TOHATHEM Tpaduka, OmpeaeseHue
NPUHAIISKHOCTH TOYKH Tpapuky ¢yHkuuud. Ompenenenue 1o ¢dopmyse
MPOCTEHIIel 3aBUCHMOCTH, BHIa e¢ Tpaduka. Beipakenue no gopmyie oaHON
nepeMeHHol depes npyrue. O3HaKOMIICHHE C OTpesesieHneM (pyHKInH,

¢dopmynupoBanue ero. Haxoxaenue obnactu onpeaeneHust 1 006JacTi 3HaYCHUN
GbyHKIUH.

CsoiicTBa

GyHKumu.
I'padmyeckasn
HHTEpHpeTanus.

IIpumepsl
(QYHKIMOHAIBHBIX
3aBHCHUMOCTEI B
peasbHBIX Mpoueccax u

O3HakOMJIEHHE € TpUMepamMH (QYHKIMOHAIbHBIX 3aBUCUMOCTEH B PEAJbHBIX
mpoueccax M3 CMEXKHBIX JIUCHUIUIMH. O3HaKOMIIEHHME C JIOKa3aTelbHBIMU
pacCcyX/€HUSIMH HEKOTOPBIX CBOWCTB JIMHEWMHONM M KBaJApaTUYHOM (QYHKIH,
MIPOBE/IEHUE UCCIIEI0BaHM JIMHEHHOM, KyCOUHO-INHEHHOH, TpOOHO-TMHEHHOM U
KBaJpaTU4HON (yHKUMH, mocTpoeHue ux rpadukon. IlocTpoeHue u ureHue
rpapukoB ¢ynkuuit. MccnenoBanue ¢ynkuuu. CocraBieHne BHUIOB (PYyHKIIHMMA
[0 JAHHOMY YCJIOBHIO, pEUNICHME 3aJad Ha DJKCTpeMyM. DBelnosHeHue
npeoOpa3oBanuil rpadguka GyHKIHH.

ABJICHUAX
Oo0parHble N3ydenue noHsTHs 00paTHOM (PYHKIIMH, ONIpeie]ICHHE BUIA U TIOCTPOCHHE
pyHKIHT rpaduka o0paTHON (DYHKIINH, HAXOXKICHHUE €€ 00JIacTH OnpeesieHUs U 00J1acTh

3Ha4yeHui. [Ipumenenme cBoicTB GyHKIMN PU UCCIIEJOBAHUN YPaBHEHUH 1
perieHnu 3a1ad Ha SkcTpemyM. O3HaKOMJICHUE C TIOHSITHEM CIIOKHOW (PYHKITUU
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CTeneHHbIe,
MoKa3areJibHbIC,
siorapupmMuyeckue u
TPUTOHOMETPHYECK He
ynxuun.

OoOpaTHbIe
TPUTOHOMETPHUYECK He
byHxkun

Breruncnenne 3HadeHMd (QYHKOWE 1O 3HA4YeHWIO aprymeHTa. OmpeaeieHue
MOJIOKEHUS TOUKU Ha TpaduKe Mo ee KoopauHataM U HaoOopoT. Mcnonb3oBanue
CBOMCTB (YHKIMWA [JI1 CpaBHEHUS 3HAYCHUW CTENEHEeW u Jiorapugmos.
[Toctpoenne rpaduKoB CTENEHHBIX W Jorapupmuyecknx QyHkmuii. Permmenue
IIOKa3aTeIbHbIX M JOrapu(pMHUUECKUX YPABHEHUH M HEPABEHCTB IO H3BECTHBIM
anroputMaM. O3HAKOMJIEHHME C TIOHSATHEM HENPEPBIBHOM MEPUOANYECKON
¢GyHkuuu, (opMyIMpOBaHHE CBOICTB CHHyca M KOCHHYCA, IOCTPOECHHE HX|
rpa¢pukoB. O3HAaKOMIIGHHE C TIOHSATHEM TapMOHHYECKHX KOJICOAaHUH W
IpUMEpaMu FapMOHHUYECKHMX KojeOaHWH AJs ONMCaHMs IpPOLEcCOB B (u3MKe U
apyrux — obnactsax  3HaHMA. O3HAKOMJIEHHE C  TOHATHEM  pa3pbIBHOU
nepuoau4eckoil GpyHkuu, GopMyaMpoBaHHE CBOWCTB TAHI'€HCA M KOTaHIEHCA,
noctpoeane ux rpapukoB. [IpumeHneHne CBONCTB (GYyHKIHMA [UIsi CpaBHEHUS
3HAYEHUH TPUTOHOMETPUYECKUX (YHKLUUH, PpEILIeHUs TPUTOHOMETPUUYECKHX
ypaBHenuid. [loctpoenne rpadukoB 0OpaTHBIX

TPUTOHOMETpHUYECKUX (YHKIUNA W ompeneneHue mo rpadukaM HX CBOWCTB.
Brmonnenue npeoOpa3oBaHus rpa@uKoOB.

4. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHociienoBaTeJLHOCTH

O3HakOMJICHHE C TOHSATHEM YHCIOBOW IOCIIEIOBATEILHOCTH, CIOCOO0aMH ee
3a/1aHMsl, BBIYUCICHUSMU €€ 4WieHOB. O3HAKOMJICHHE C TOHATHEM Ipejena
nocneaoBaTenbHOCTH. O3HAKOMIIEHHE C BBIYMCIECHHEM CYMMBbI OECKOHEYHOIO
YHUCIIOBOTO psiia HAa MPUMEPE BBIUYUCICHUS CYMMBI OCCKOHEYHO YOBIBAIOIICH
reoMeTpuuecKkoil mporpeccuu. Pemienwe 3agad Ha MNOpUMEHEHHE (OPMYIIBI
CyMMBbI OECKOHEUHO YOBIBAIOIIEH T€OMETPHUIECKOIN MPOTPECCUH.

IIpousBoanas u ee
NpUMeHeHHe

O3HakoMJIeHHE C TMOHATHEM MNpou3BOAHOH. M3yueHue u QopmynupoBaHue ee
MEXaHUYECKOTO U TE€OMETPUUYECKOT0 CMBICIIA, U3yUYEHUE aIrOPUTMa BBIYUCIICHUS
IIPOM3BOJHOM Ha IPUMEPE BBIYUCIICHUS MIHOBEHHOH CKOPOCTH M YIJIOBOIO
ko3¢ ¢punmenta kacarenpHod. COCTaBICHHE YpaBHEHHUS KacaTelbHOIl B oOIieM
BUje. YCBOGHHE TMpaBWI JU(EepeHIpoBaHus, TaOIUIBI MPOU3BOIHBIX
AJIEeMEHTapHbIX (QYHKIUHI, OpUMeHeHue sl AuQQepeHunpoBaHus QYHKIHH,
COCTaBJICHUS YpaBHEHMs KacaTrelnbHOW. M3ydyeHne TeopeM O CBA3M CBOWCTB
GyHKIIMM U Tpou3BOJIHOM, (opmynupoBka ux. IIpoBeneHue ¢ mNOMONIBIO
NPOM3BOHON HccieoBaHUsA (GYHKLUHU, 33aJaHHOM (opmyol. YcTaHOBiIEHHE
CBSA3M CBOMCTB (YHKIMU M TPOM3BOAHOM mo ux rpaduxam. [Ipumenenue
OPOM3BOJHOW  JUIsL  pelIeHus  3a7ad Ha  HaXOKICHHWE  HauOOJbILIero,
HAaUMEHBIIIETO 3HAUEHUS U Ha HAXO0KJIEHUE SKCTPEMYyMa.
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IlepBooOpa3nas u
HHTErpaJ

O3HakoMJICHHE C TIOHSATHEM HWHTErpajia U mepBooOpazHoil. M3ydeHue mpaBuia
BBIUUCIICHUST TIepBOOOpa3Hoil m Teopembl HpioTona — JleiiOnuna. Pemenue
3aJjad  Ha CBfA3b IIE€pPBOOOpAa3sHOM U €€ INPOU3BOJHOM,  BBIUMCIICHHE
NepBOOOPA3HOM sl AaHHOW (DYHKIIHH.

Pemenune 3amau Ha IpPUMEHEHHME MHTErpajga Julsd BbIUYUCICHUS

(U3NYECKUX BETMYMH U TUIOIIAACH.

5. YPABHEHUS U HEPABEHCTBA

YpaBHeHusI MCHCTEMBbI
YPABHEHHIA.
HepaBencrBa u
CHCTEMbI HEPABEHCTB ¢
AByMsIlepeMeHHbIMU

O3HakoMJIEHHE C MPOCTEHIIMMHM CBEICHUSIMH O KOpHSX ajnredpandyeckux
YPaBHEHUH, IOHATUAMHU HWCCICAOBAaHUS YPABHEHUW W CHUCTEM YPaBHEHHH.
N3ydyeHune Teopur paBHOCWIBHOCTH ypaBHEHUH M ee mpuMeHeHus. IloBropenue
3alUCH  PEUICHHs CTAaHJAApPTHBIX YpaBHEHWH, NPUEMOB TNPEoOpa3OBaAHHS
YpaBHEHMH I CBEACHHMA K CTaHAAPTHOMY YypaBHEHHIO. Pemenue
palMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIBbHBIX W TPUTOHOMETPHUUYECKUX
ypaBHeHUH U cucteM. Mcnonb3oBaHue CBOMCTB M TIpaduKoB (QYHKUUH a7s
peuieHuss ypaBHEeHMU. [loBTOpeHHME OCHOBHBIX NPHEMOB PEIICHUS CHUCTEM.
Pemenne ypaBHeHHMII ¢ TNpUMEHEHUEM BCeX MPUEMOB (Pa3lIOKEHHUsS Ha
MHOKUTEIM, BBEJCHUS HOBBIX HEM3BECTHBIX, MOJICTAHOBKH, TI'papUIecKOro
MeToza). Pemenne cucreM ypaBHEHMH € MPUMEHEHUEM pa3IMUYHBIX CIIOCOOOB.
O3HakOMJIEHHE C OOIIMMHK BONPOCAMM PELIEHUS HEPABEHCTB M HCIIOJIb30BAHUE
CBOWCTB U rpaukoB (QyHKIMIA NpU pelICeHUN HEPABEHCTB. PelleHre HepaBeHCTB
U CHCTEM HEpaBEHCTB C INPUMEHEHUEM pa3Iu4HbIX crocoboB. [IpumeHnenue
MaTEMaTUYECKUX METOJOB Ul PEIIECHUS COAEPKATENIBHBIX 3a/1a4 U3 pa3IM4HbIX
obmacTeil HayKd W TMPaKTHKH. VHTEpHpeTHpOBaHWE pPE3yIbTAaTOB C

Y4C€TOM PCAJIbHBIX OrpaHquHHﬁ.

6. 2JIEMEHTBI KOMBUHATOPUKH, TEOPUH BEPOATHOCTEU U

CTATUCTUKHU

OcHoBHbIC NOHATHSA
KOMOMHATOPUKH

WN3ydyenue mpaBuina KOMOMHATOPUKM M TNPUMEHEHHWE TpU  PEIIeHUU
KOMOMHATOPHBIX 3aja4. PemeHne KOMOMHATOPHBIX 3a/1a4 METOJIOM mepebopa u
[0 MpaBwily yMHOXeHMs. O3HAKOMJIEHHE C TIOHATUSMU KOMOWHATOPUKHU:
pasMelleHUsIMHM, COYETaHMUSMHU, MEpPecTaHOBKaMU U  QopMylaMu Uid  HX
BblunciaeHus. OObsCHEHME U TNpuMeHeHue (opMyn Ui  BBIUYHCICHUS
pa3MelICHN, IEPECTAHOBOK U COYETAHMN NP pelleHnH 3a1ad. O3HaKoMIICHHE
¢ OunHomoM Hpiorona u TtpeyroiabHukoMm Ilackans. Pemienue mnpakTudeckux
3aJ]a4u C UCIOJIb30BaHUEM MOHATHH U MTPaBUJI KOMOMHATOPHUKH.

DJIeMeHTBI TEOPUH
BEPOATHOCTEM

N3yueHnne KIacCHYECKOTO OIpPEIENICHHUs] BEPOSTHOCTH, CBOWCTB BEPOSITHOCTH,
TEOPEMBl O CYMME BeEpOSATHOCTEH. PaccMoTpeHnme npuMepoB  BBIYHCICHUS
BEpOATHOCTEH. PelieHne 3aad Ha BBIYUCIIEHUE BEPOSTHOCTEN COOBITHI.

IIpeacrasiienue
JaHHBIX (TA0 MBI,

O3HakomiieHHE C IpelCTaBIeHHEM YHCIOBBIX  JIaHHBIX W WX
XapakTepucTHUKaMu. Perienne npakTH4eckux 3ajaad Ha 00paboTKy

YHUCJIOBBIX NaHHBIX, BBIYUCIICHHUC UX XaPAKTCPUCTUK.
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AUArpaMMBbl,
rpaduxu)

7. TEOMETPUA

IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE

QopMynMpoBKa U  IPUBEIACHUE JOKA3aTEIbCTB  IIPU3HAKOB  B3aUMHOI'O
pPacnoIOKEHUs NPSIMBIX U IUIOCKOCTEN. Pacrio3HaBaHMe Ha 4yepTexax U MOJEIAX
pa3IMYHBIX CIy4aeB B3aUMHOI'O PpACIOJIOKEHHS IPSIMBIX MU  IIJIOCKOCTEW,
apryMEHTUPOBAaHUE CBOUX CyXIeHUU. @DOpMyNnHpOBaHHE  OIPEACIICHH,
IPU3HAKOB M CBOMCTB HapajuIeJIbHBIX M MEPHEHAMKYJISIPHBIX IIJIOCKOCTEH,
JBYTPaHHBIX U JIMHEWHBIX YIJOB. DBBINONHEHHWE NOCTPOEHUS YIJIOB MEXAY]|
OPSIMBIMHU, IPSIMOH M IJIOCKOCTBIO, MEXJY IUIOCKOCTSIMM [0 ONMCAHHUIO U
pacno3HaBaHMe HX Ha Mojensx. IIlpumeHeHune TPU3HAKOB U CBOMCTB
pAacIoNIOKEHHsI MPSAMBIX U TUIOCKOCTEH MpH peuieHuu 3amad. M3o0paxeHue Ha
PUCYHKaX U KOHCTPYMPOBAHHME Ha MOJENSAX MEPIECHIUKYISIPOB U HAKIOHHBIX K|
IUIOCKOCTH, NPSMBIX, HapajuIelbHBIX IUIOCKOCTEHM, YIVIOB MEXAYy HpAMOM H
IUIOCKOCTBI0O U OOOCHOBaHHE MOCTpoeHHUsA. PelieHue 3amad Ha BBIUMCICHHE
reOMEeTPUUYECKUX BearurH. ONUCBhIBAHNUE PACCTOSHUS OT TOUKH J0 MJIOCKOCTH, OT|
OpsMOM 10 TJIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIY CKpPELIUBAIOIIMMUCS
OpSAMBIMHA,  MEXAY  HPOM3BOJBHBIMH  (QHUrypaMH B  IPOCTPAHCTBE.
DopMyTUpOBaHUE U JTOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CyIlIECTBOBaHUS, CBOMCTBA). M300pakeHre Ha YepTekax U MOJEISIX PaCCTOSHUS
U 000CHOBaHUE CBOUX CyxkJaeHuW. OmpeseneHne M BBIYUCICHUE PACCTOSHHUM B
npoctpanctBe. [IpumeHenue ¢GopMyn U TEOpeM IUIAHUMETPUM JI PELICHUS
3ama4y. O3HaKOMJIEHHE C MOHATHEM MapajUIeIbHOIO MPOEKTUPOBAHUS M €ro
cBoiicTBaMHi. DOPMYITMPOBAHUE TEOPEMBI O IUIOIIAAX OPTOrOHAIBHOM MPOCKIHUH
MHOroyrojpbHuka. IIpuMeHeHue Teopuu [isi OOOCHOBAaHUS MOCTPOCHUN H
BBIYMCIICHUM. APryMEHTHPOBAaHHE  CBOMX  CYXKICHMM O  B3aUMHOM
PacmoI0KEHUH MPOCTPAHCTBEHHBIX QUTYD.

MHuororpanHuKu

Onucanue U XxapaKTepUCTUKA PA3IMYHBIX BUJIOB MHOTOIPaHHUKOB,
NEepevnCIIeHNe UX 3JIEMEHTOB U CBOMCTB. M300paxkeHre MHOTOIpaHHUKOB U
BBITNIOJTHEHHUE ITOCTPOSHMSI Ha U300paXKEHUSIX U MOJIENISIX MHOTOTPaHHHUKOB.
Brruncnenne TMHENHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTHPOBaHUE CBOMX CYKIEHUI. XapaKTepuCcTUKa U
n300pa’keHne ceueHus!, pa3BepTKH MHOTOIPAaHHUKOB, BEIYMCICHHUE TUIOIAACH
nosepxHoctell.IlocTpoenune npocTeinx ceueHuit Ky0a, Ipu3Mbl, TUPAMUIBL.
[TpumeHenue GpakToB U CBeACHUN U3 TUIaHUMETpUU. O3HaAKOMIIEHHE CBUIaMU
CUMMETPUI B IPOCTPAHCTBE, (POPMYIHPOBAHUE ONPEAEICHUII U  CBOMCTB.
XapakTEepUCTUKa CHMMETPUM  TEJ BPAIllEHUsI U MHOTOTPaHHUKOB.
IIpuMeHeHne CBOWCTB CHMMETPUMIIPU pelIeHuH 3anad. Mcnonb3oBaHue
nproOpPEeTeHHBIX 3HAHUM I UCCIIEAOBAHMS U MOJICIUPOBAHUS HECIIOKHBIX
3aga4. M300paeHHeOCHOBHBIX MHOTOIPAaHHUKOB U BBITIOJIHEHUE PUCYHKOB I10
YCIIOBUSIM 3a]a4.
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Tenau
NMOBEPXHOCTH
BpalleHUus

O3HakOMJIEHHE C BHJaMHU TeJ BpalleHus, GOpMyJIUpPOBAaHUE UX OMpEICNICHUN U
cBOKCTB. DOPMYIMPOBAHUE TEOPEM O CEUEHUHU LIAPA MIOCKOCTHIO U MJIOCKOCTH,
KacarenbHOU K cdepe. XapakTepucTHKa U U300pakeHHE TeNl BpalleHHs, UX
pa3BepTKH, ceueHHs. PenieHue 3agady Ha MOCTPOCHUE CEUECHUM, BBIYMCICHHE
JUIMH,  PacCTOsAHWM, yrjoB, Iuiomaned. [IpoBenenume  okasaTenbHBIX
pacCyXIeHHI TIpuU pelIieHUu 3anad. [IpuMeHeHue CBONCTB CHUMMETPUU NPHU
pellleHrr3anay Ha Tesa BpalleHus, komOuHanuoo Tei. M3o0pakeHue

OCHOBHBIX KPYIJIBIX TCJI U BBIIIOJIHCHHUEC PUCYHKA IO YCJIOBHUIO 3a/1a4u.

HN3mepenus B
reoMeTpuM

O3HakOMJICHHE C MOHATHSAMH IUIOIIAAU U 00beMa, aKCHOMaMU U CBOMCTBaMH.
Pemenue 3agay Ha BBIYMCICHHE IUIOINAACH IUIOCKUX QUTYp C TNPUMEHEHUEM
COOTBETCTBYIOIIUX (popmya U (akTOB U3 IIaHUMETpUU. V3yueHue teopeM o
BBIUUCIICHUH 00BEMOB IMPOCTPAHCTBEHHBIX TEJN, PEIICHUE 3a/1a4 HA MPUMEHEHUE
(dbopMyn BeIuucieHus o0bemMoB. M3yuenue ¢hopMyi A BHIYMCICHUS IIOLIaAen
[IOBEPXHOCTE MHOTOTPAaHHUKOB U TeJl BpaileHus. O3HaKOMIIEHHE C METOJ0M
BBIUMCIICHUS TUIOIIAAU MOBEpXHOCTU cdepbl. Pemienne 3amauy Ha BBIYKCICHHUE
Iionaiel MOBEPXHOCTU IPOCTPAHCTBEHHBIX TEII.

Koopaunatsl u
BEKTOPBI

O3HakOMJICHME C TIOHATHEM BEKTopa. [3yueHue nekapTOBOM CHUCTEMBI
KOOPAMHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM KOOpPAMHATAM TOYEK U
IUIOCKOCTEH, HAXOXACHHE KOOpAMHAT To4eK. Haxoxnenue ypaBHEHMM
OKpY>KHOCTH, c(hepbl, MIOCKOCTH. BBIYHMCICHHE PACCTOSHUN MEXIY TOUYKAMHU.
N3ydyeHne CBOICTB BEKTOPHBIX BEJIIMYUH, IPABWI PA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, NPABUJI HAXOXKIACHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MpaBWI [EHCTBUH C BEKTOPAaMH, 3aJaHHBIMU KOOPIMHATAMH.
[IpuMeHeHne TeopuH IIpU PELICHUH 3a7a4 Ha JIEUCTBUA C BeKTOpaMu. M3yuyenue
CKaJSIPHOTO TPOM3BEINECHHUS BEKTOPOB, BEKTOPHOIO YpaBHEHHMS IPAMOM U
m10cKOCTH. [ [puMeHenne Teopuu Ipyu PEeLICHUH 3a7a4 Ha ACUCTBUS C BEKTOPaMH,
KOOPAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB I BBIYMCIICHHS BEIUYHMH YIJIOB
u paccrosHui. O3HaKOMIIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACIOJI0KEHUN IPSAMBIX HU INIOCKOCTEH C UCIIOJIB30BAHUEM BEKTOPOB.
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3. YcJaoBus peanuzanuu padodeil mporpaMmMbl JHCIUAIIIHHBI
3.1. MatepuaibHO-TeXHHYECKOE 00ecreyeHue

[Ipu peanuzamuu oOpa3zoBaTEIBLHOM MPOTPAMMBI O HAIMPABIECHUIO MOATOTOBKU
43.02.15 IloBapckoe ¥ KOHAUTEPCKOE JIEJ0 HCIOJBb3YIOTCS CIAEAYIOIIHE KOMIOHEHTHI
MaTepUaTbHO- TEXHUYECKOM 0a3bl ISl U3YUYEeHUS TUCIUTUINHBI.

VYuebnas ayautopus 5 Ha 30 MOCamOYHBIX MECT JJII IPOBEACHUS YUCOHBIX
3aHATHI BCEX BHUJIOB (B T.Y. MPAKTUYECKOMN MOJTOTOBKH OOYYaIOIIUXCS), TPYIIOBBIX U
WHAVMBUYATbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJS U MPOMEKYTOYHOU aTTECTAIluU
no azapecy yia. llpsaummunkoBa 1.14 ctp. 6 yueOHsit kopmyc 21. IlepconanmbHbid
KOMIIBIOTEP C BBIXOJIOM B HMHTEpPHET, JKpaH [Jisl MPOEKTOpa, JOCKa MapKepHas,
MPOEKTOp, 2 KOJOHKH, YYeOHBIE CTOJBI, YYCHHYECKHE CTYNbs, KIaBHATYpA,
KOMITBIOTEPHAS MBIIIb, HATJISIIHBIE TIOCOOUS, TUIaKaThl

[Tomemienne a1 camMOCTOSTENBHOW pabOTHl OOyyaroluxcs, ayauTopus 6, c
BBIX0JIOM B ceTb «lHTepHeT» W J0CTYyIOM B 3JIEKTPOHHYIO HH(GOPMaLMOHHO-
oOpa3oBaTeNbHYyI0 Cpelly yHHBepcuTeTa no aapecy yi. [IpsuumnukoBa a.14 ctp. 6
yueOHbIl Kopmyc 21, cnenuanu3upoBaHHas MeOelb: CTONBI YYeHHYeCcKHe — 6 miT.,
ctynbsi — 12. Texuudeckume cpenctBa oOydeHHss W Marepuansl: [lepcoHanbHbIE
KOMITBIOTEPHI C BBIXOJIOM B HHTEPHET — 6 IIT.

[lomenienne naasi caMOCTOATENbHOM paboThl oOydaromuxcs — lLleHTpasibHas
HayuyHas Oubnumoreka umenu H.M. XKenesnosa mo aapecy JluctBenHHuuHas amies, 2,
KOpIl. 1, — ynTanbHbIe-KOMIBIOTEPHBIE 3aJbl (HAa 50 MOCagOYHBIX MECT) C BBIXOJOM B
UHTEpHET.

Ilepeuenv Hne 00x00uUMbIX KOMRNIEKMOG JUUEH3UOHHO20 RPOZPAMMHOZ0
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepannonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckunid.

3.2. Y4yeOHasi iuTepaTypa u pecypchbl HH(POPMAIMOHHO-00Pa30BaATENbHOI
cpelibl YHUBEPCUTETA, BKJIIOYAs NepeYyeHb Y4eOH0-MeTOINYeCKOro odecneyeHust
AJISl CAMOCTOSITEIbHOM PadoThl 00y4aroIIUXCS M0 JUCIUITHHE

OcHoBHas auTEpaTypa:

1. Maremaruka. [IpakTtukym: ydeOHOe mocobOue i cpenHero mpodhecCuOHaIbHOTO
obpazoanusi / O. B. TarapuukoB [u  ap.]; moxm  oOmed  pemakuueit O.
B. TarapuukoBa. — MockBa: WM3parensctBo FOpaiit, 2021. — 285 c. —
(ITpodbeccuonanvuoe obOpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:
anekTpoHHbIH // OOpa3oBaTenbHas miatdgopma FOpaiit [cair].
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2. Maremarnka: ydeOHUK nJisi cpemHero mpodeccuoHanbHOoro obpazoBanus / O.
B. TarapaukoB [u np.]; mox obmei penakiuerd O. B. TatapaukoBa. — MockBa:
N3nmarensctBo FOpaiit, 2021. — 450 ¢. — (IIpodeccuonansuoe ob6pa3oBaHue). —
ISBN 978-5-9916-6372-4. — Tekcrt: anektpoHHbIi // O6pa3oBaTenbHas miardhopma
FOpaiir [caiiT].

JonoJHUTEIbHAS JTUTEPATYpA:

1. MMunaueB, B. C. Maremaruka: y4eOHMK U TPAKTUKyM JJiS CPEIHErO
npodeccuonansHoro  obpaszoBanus / B. C. lllunaueB; moxm  penakiueit A.
H. TuxonoBa. — 8-e uzn., mepepad. u gom. — Mocksa: M3gatensctBo FOpaiit,2021.

— 447 c. — (Ilpodeccuonanpuoe odpazopanue). — ISBN 978-5-534- 13405-6. —
Tekct: anextponHsiit // Obpa3oBarenbHas mwiardopma FOpaiT [cait].

Y4eOHo-MeTOAuYEeCKHE MATEPHAIbI:

1. MeTtonuueckue ykazaHUsi K MPaKTUYECKUM/IabopaTopHbIM paboTam
(DOnextponnsiii pecype)/ Koposun 10.U., 'opoxos [.B., — Mockpa: PTAY-MCXA,
2021 — ObC —«PTAY-MCXA»

Humepuem — pecypcwi

OnextpoHHO-0nOmMoTeyHas cuctema PITAY-MCXA um. K.A. Tumupsizea
(manee DbC) caitt www.library.timacad.ru

Hayunas snextponnas oubiaroreka «KubdepJlennnkay - https://cyberleninka.ru/
CereBas 2JIeKTpOHHAs OMOIMOTEKa arpapHbIX By30B - https://e.lanbook.com/books
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4. KOHTPOJIb

u OLIEHKA
OBLEOBPA3OBATEJLHOM JUCLHUATIIMHBI

PE3YJbBTATOB

Pe3ynbrarel 00ydeHus

MeTtoapl OLIEHKHA

npeaMeTHbIX:
—  cOpMHUPOBAHHOCTH  MPEJACTABICHUH O
MaTe€MaTUKe KakK YacTH MHPOBON KYyJIbTYpbl H

MECTE MaTEMaTUKHA B COBPEMEHHOW LIMBHUIIN3ALINH,
CIoco0ax ONMMCaHus SBJICHUH PEaJbHOrO0 MHUpa Ha
MaTEMaTUYECKOM SI3bIKE;

c()OPMUPOBAHHOCTh  MPEACTABICHUA O
MAaTeMaTUYECKUX IMOHATHAX KaK BaKHEMIIMX
MAaTeMaTUYECKUX MOJENSAX, MTO3BOJIAFOIINX
ONMCBHIBATh M M3y4yaTh pa3HbIE IPOLECCHI
SIBJICHUS, ITOHUMAHUE BO3MOKHOCTH
AKCMOMATUYECKOTO IMOCTPOEHUS MAaTeMaTHYECKHUX
TEOPUH;

BIQJCHUE METOAAMM  JOKa3aTeIbCTB
ANTOPUTMOB PEILICHHS, YMEHHE WX HPUMEHSATH,
IIPOBOAMUTH JT0KA3aTEIbHBIE PACCYKICHHS B XOJE
peLIeHus 3a/1ay;

— BJIAJICHUE CTAaHAAPTHBIMU NPUEMAMHU DPELICHUS

)51

)51

palMOHAJIbHBIX 151 UPPalUOHAIbHBIX,
IIOKA3aTEIbHBIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUW W HEPABEHCTB,
170, CUCTEM; VICTIOJIb30BAHUE TOTOBBIX

KOMITBIOTEPHBIX IPOrpamMM, B TOM 4YHUCIE I
NOKMCKA IyTH PELIEHUS M WUIIOCTPALUUA PEIIEHUs
YPaBHEHUW U HEPABEHCTB;

c(hOpPMUPOBAHHOCTh  TpEACTaBlIeHU 00
OCHOBHBIX MOHSATHAX MaTEMaTHYECKOTO aHANIM3a U
179 CBOICTBAX, BJIAJICHUE yYMEHUEM
XapakTepu3oBaTh 9  moBeieHue  (QyHKIMIA,
UCIIOJIb30BAaHUE  TOJIYYEHHBIX  3HAHUM  AJid
OMMCAaHMS U aHAJIW3a pPeajbHbIX 3aBUCUMOCTEH;

— BJIaJICHUE OCHOBHBIMM MOHATHUSIMH O IMJIOCKUX U
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaAX, X
OCHOBHBIX CBOMCTBAX; c(hOpMHPOBAHHOCTh
YMEHHUSl pPACIO3HABaTh T'€OMETpUYECKUE (UTYPBI
Ha 4YepTexax, MOACIAX WU B PEaTbHOM MHUDE;
IIPUMEHEHNE U3YYEHHBIX CBOICTB
reoMeTpuueckux Quryp u Gopmyin A pereHus

TeKylmuii KOHTPOJIb:

- OIIPOC YCTHBIN
(bpoHTATBHBIN);

- TECTUPOBAHUE;

- BBIIIOJIHEHHE
MCbMEHHOM paOOoTHlI;

- BBIIIOJTHEHUE
PaKTUYECKON pabOThI
(vHAMBUYabHAsA opma
paboThI)

[IpomexyTouHas
aTTectanus B popMme:

1 cemecTp KOHTPOJIbHAS
pabota

2 ceMecTp - DK3aMEH.

Meron npoBeneHus
MIPOMEKYTOUYHOU
aTTeCcTaluu 2 ceMecTpa:
BBITNIOJIHEHUE
HK3aMEHALMOHHOTO
KOMILJIEKCHOT'O 3a/I1aHHUS

OCBOEHUA




reOMETPUYECKHUX 3a7ad U 3aJay C MPaKTHUYECKUM
COJIep)KaHUEM;

—  cOopMHUPOBAaHHOCTH  TPEIACTABIECHUHA O
npoleccax u SIBJICHUSIX, MMEIOLIUX
BEPOSITHOCTHBI ~ XapakTep,  CTaTUCTHYECKHUX
3aKOHOMEPHOCTSIX B pEajJbHOM MHpPE, OCHOBHBIX
MOHATHUSX AJIEMEHTAPHOU TEOPUHM BEPOSITHOCTEH;
YMEHUN HaxoJUTh M OILICHUBATh BEPOSITHOCTH
HACTYTUICHUS COOBITHI B POCTEHIITNX
MPAKTUYECKUX CUTYaIIMIX u OCHOBHBIEC
XapaKTEPUCTUKU CIyYaHBIX BEJIUYMH;

— BJIQJICHUE HABBIKAMHU HCMOJb30BAHUSI TOTOBBIX
KOMITBIOTEPHBIX IPOTPaMM IPY PEUICHUH 3a7ay.

4.2. ®oHJ OLEHOYHBIX CPEACTB JIsl POBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNHU
00y4arIMXxcs M0 JUCUMUILTIMHE

IMoka3aTenn U KPpUTEPUU OLCHUBAHUS KOMIIETEHIMH
[TokaszaTenu u KpUTEpUU OLCHUBAHUS KOMIIETECHIINM, ONMCAHUE IIKAJl OLICHUBAHUS
cojiepkarcs B puioxkeHuu 1.

KoHTposbHbIE M TecTOBbIE 3aJaHUA
KoHTposbHbIE 3ajaHus coiepKaTCs B MpUIIoKeHUH 1.
MeTtoauyeckue MaTepHuaJbl

Meroauueckue MaTepualibl, OINPEACISIIOMINE MPOLUEAYPbl OLICHUBAHUSA 3HAHUU,

YMEHUH, XapakTepu3yrux GopMUpoBaHUE KOMIIETCHIIUNA, COJEPKATCS B MPHIOKECHUU
1.
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puioxenue 1
KoHTpo/1bHO-011€eHOYHBIE CpeCcTBa
1715 IPOBeIeHUs MPOMEKYTOUHOM ATTECTAINHA MO TUCIUTLINHE
OVY]1.04 MaTtemaTuka

1.1. ®dopma NpoOMe:KYTOYHOM aTTeCTALMMU: K3aMeH (2 cemecTp).
q)OHH OIICHOYHBIX CPEACTB COACPKUT KOHTPOJIbHO-OLICHOYHLIC CPEACTBA, HCO6XO)II/IMI)IX AJI1 IPOBEACHMA 5K3aMCHA.

1.2. Cucrema oueHMBaHMSI Pe3yJIbTATOB BbINOJHEHUS 3aJaHUI

OneHuBaHME pPe3yJIbTATOB BBINOJHEHHS 3aJaHUH INPOMEKXYTOUYHONH aTTECTALUU  OOYYarOLIMXCs
OCYILECTBIISIETCS] HA OCHOBE CIIEAYIOIIUX ITPUHIIUTIOB:

JIOCTOBEPHOCTH OLIEHKH — OIIGHUBACTCSl YPOBEHb COPMUPOBAHHOCTH 3HAHHMW, YMEHHH, MPAKTHUYECKOTO
OIBITA, OOMMX M MNPO(PECCHOHANBHBIX KOMIICTCHLUH, NPOJEMOHCTPUPOBAHHBIX OOYYAIOIIMMHUCS B XOZE
BBINOJIHCHNS 331aHUS,;

aJIeKBaTHOCTH OLECHKH — OLICHKa BBIMOJHEHUWS 33JaHUil MOHKHA MPOBOAMTHCS B OTHOIICHWH TEX
KOMIIETEHIINH, KOTOPbIe HEOOXOAUMBI 11 3P PEKTUBHOTO BHITIOTHEHUS 3aJaHHUS;

HaJeKHOCTU OLCHKM — CHCTEMa OLIEHMBAHUS BBIIOJHEHHS 3aJaHuil JODKHA 00dajgaTth BBICOKOM
CTENIEHbIO YCTOMYMBOCTH TIPU HEOJHOKPATHBIX OICHKAX YpPOBHA CQHOPMHPOBAHHOCTH 3HAHWH, YMEHHIA,
MPaKTUIECKOTO OMBITa, OOIMX U PO(eCcCHOHATBFHBIX KOMIIETCHIIUH 00yYaroImuXcs;

KOMITJIEKCHOCTH OLICHKH — CUCTEMa OLICHUBAHU BBIIOJIHEHHS 3aJaHU 1OJDKHA TIO3BOJISITh HHTETPATUBHO
OIIEHWBATH O0IIHE U MPo(ecCHOHATBHBIE KOMITETEHITUH 00YJatOIUXCs;

O6’LCKTI/IBHOCTI/I OLICHKN — OILICHKA BLINOJHCHUSA KOHKYPCHBIX 3aILaHI/II\/'I JOJIKHa 6BITL HE3aBUCHUMOM OT
0COOCHHOCTEW TIPOPECCHOHAFHOW OpHUEHTAIMA W TPEANOYTeHUH TpenojaBaTeNiel, OCYIIeCTBISIONIIX
KOHTPOJIb WX aTTECTALHUIO.

[Tpu BBIMOTHEHUH MPOIIEAYP OLIEHKHU 3aIaHUI UCTIONB3YIOTCS CIICAYIOIINE OCHOBHBIC METOBI:

METO/J pacy€Ta INEPBUIHBIX 63J'IJ'IOB;

METOJ pacdera CBOAHBIX OaylIoB;

PC3YHI)T3TI)I BBIITOJTHCHUA 33}13HHI71 OLICHUBAIOTCA B COOTBETCTBHUH C pa3pa6OTaHHI>IMI/I KPUTCPpUAMU
OLICHKH.

Hcnonp3yercs natu OanbHast MIKaia s OLEHUBAHUS PE3yIbTaToB 00yUYeHNS:

IlepeBoa msaTu OaJIbHOM IIKAJBI yUeTa PE3yIbTaTOB B MATH OaJIbHYIO OLIEHOYHYIO HIKAITY:

Ounenka KoaunuyecTBo 621108, HAOpaHHBIX 32
BBINOJHEHHE TEOPETHYECKOT0 U MPAKTHYECKOTO
3aJaHus, CpeJHN 0aJ1J1 10 UTOraM aTTecTalluu

O1leHKa 5 «OTIIMYHO) 4,6-5
OreHka 4 «XOpOoIIoy 3,6-4,5
OrieHka 3 «y/I0BJICTBOPUTEIHHO 3-3,5
OneHka 2 «HeyAOBIETBOPUTEIBHO <29

1.3 . KoHTpo/1bHO-011€eHOYHBbIE CpeICcTBa
3aganue:

1.01BeTHTH HA BOMIPOCHI (2 BOTIpOCa).

2. BemomHUTH MpakTHdecKoe 3a1anue (2 3a1aHus).

IIpumepHBbIe BOMpOCHI 1151 codece0BaHUS

Llensle u panioHaNbHBIE YKUCTIA.

JleicTBUTENbHBIE YKCIIA.

[IpubnmxeHHbIe BEIYMCICHUSI.

KommiekcHsle ynca.

Kophu u crenenu.

KopHu HaTypanbHOM CTENEHU U3 YUCIIa U UX CBOWCTBA.
CreneHn ¢ palMOHATFHBIMU TIOKA3aTeNsIMHU, HX CBOHCTBA.
Crenenu ¢ neMCTBUTENBHBIMY [TOKA3aTENSIMH, X CBOWCTBA.
Jlorapudm uncna. OcHOBHOE JIorapu(pMUUECKOE TOXKIECTBO.
0. Jlorapudmel. CBoiicTBa orapuQmMoB.

11. Jlorapudm. JlecsiTHuHbIE U HATYpaJbHBIE TOTAPHU(PMBEI.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Jlorapudm. Onpenenenne. [IpaBuia geicTBHii ¢ TorapupmMamu.
Jlorapudm. OcHoBHBIE MOHATHA. [lepexoa K HOBOMY OCHOBAHHIO.
[IpeoOpazoBanue anreOpandecKux BhIPAKECHUIM.

[IpeoOpa3zoBanue paioHaIBHBIX U HPPALIMOHATIBHBIX BBHIPAKEHUI.
[IpeoOpa3oBaHue CTENIEHHBIX U [TOKA3aTENbHBIX BHIPAKEHHH.
[IpeoOpa3oBaHue NOKa3aTENbHBIX U JIOTapU(PMUIECKUX BBIPAKEHUH.
Panuannas mepa yria. BpamarensHoe 1BUXEHHE.

CuHyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC YHCTa.

3HaKH, YUCJIOBbIE 3HAYEHUS U CBOICTBA YETHOCTH, HEYETHOCTH TPUTOHOMETPUUCCKUX (PYHKIIUH.
Tpuronomerpuueckue GyHKIUH YHUCIOBOTO apryMEHTA.

OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA.

@opMynbl IPHUBEACHHUS.

DOopMyIBbI CIOKEHUSL.

CuHyC 1 KOCHHYC IBOMHOTO yria. @opMyisl HOJIOBUHHOTO yTJa.
[IpeoOpa3oBaHre CyMMBl TPUTOHOMETPUYIECKUX (DYHKIUH B IPOU3BEACHUE.
[IpeoOpa3oBanue NpPOU3BEACHNUS TPUTOHOMETPUUECKUX (PYHKIMH B CyMMY.
[IpeoOpazoBanus MPOCTEHIIMX TPUTOHOMETPHUYECKHUX BBIPAXKECHUH.
BripakeHue TpUTOHOMETPHUECKUX (PYHKIHMI Yepe3 TaHTeHC MOJIOBUHHOTO apryMEeHTa.
ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC YHCTIA.

IIpocreiinme TPUrOHOMETPUUECKUE YPABHEHHUS.

IIpocreiine TPUrOHOMETPUUECKUE HEPABEHCTBA.

DOyHKIUU
DOyHKIUU
DyHKIUU
DOyHKIUU
DOyHKIUU

DyHKIHUU.

. OcHoBHbIe OHATHS. OOIACTH OMPE/EIICHNS 1 MHOKECTBO 3HAUSHHM.

. I'padmk dyaKIHA.

. [loctpoenne rpadmkoB QyHKINH, 3aJaHHBIX Pa3TMYHBIMHA CIIOCOOAMHU.

. CBoticTBa QyHKIHU.

. MOHOTOHHOCTB, YETHOCTH, HEYETHOCTh, OTPAHUYECHHOCTD, IEPHOTUIHOCTb.

[IpomexxyTkn Bo3pacTaHusi W YObIBaHMS, HauOOJblliee W HaWMEHbIIEE 3HAYCHHS, TOUYKU

akcTpemyma. ['paduyeckas nHTEpIIpEeTAIIHS.
Crnoxnast QyHKIus (KoMro3uius). Apudmerndyeckre onepanuu Haj QyHKIUIME.

CHCTCM.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
ol.
52.
53.
o4.
55.
56.
o7.
58.
59.
60.
61.
62.
63.
64.
65.
66.

DyHKIUU

. [lonsiTie 0 HEMPepPBIBHOCTH (PYHKIIHH.

Oo6partHbie ¢pyHkimuu. O0acTh onpeseseHus 1 001acTh 3HaYCHHH 00paTHON PyHKINY.
Ob6parnsie pynkuun. Coiicta. I'padux oOpaTtHON QyHKIMH.

Jlorapudmuyeckas pyHKIUS, ee CBOCTBA U rpaduK.

Jlorapudmudeckre ypaBHEHHsI M HEPaBEHCTBA.

[MokazarenbHas QyHKIHS, €€ CBOWCTBA U rpaduK.

IToka3zarenbHble YpaBHEHHUS U HEPABEHCTBA.

Crenennas QpyHKIHs, ee CBOWCTBA U rpaduK.

YpaBHeHHS U HEPABEHCTBA CTEIIEHHOH (pyHKIIHH.

O6uacTh ompeeNieH s 1 MHOXKECTBO 3Ha4eHUI QYHKIUH Y= SiNX,e€ cBONCTBA U rpaduK.

Oo0uacTte
Oo0iacTe
Oo0uacTth

OIIpe/IeNICHHs] 1 MHOKECTBO 3HAYCHUH (DYHKIMHU Y= COSX, e€ CBOWCTBA U rpaduk.
OMpe/ICIICHHUS U MHOXECTBO 3HA4YCHUH (QyHKIUH Y= tgX, e€ cBolcTBa U rpad UK.
OlIpe/ieNIeHHs] © MHOKECTBO 3HaYCHUH (QYHKIMH V= CtQX, e€ cBolicTBa U rpaduk.

IIpeoGpa3zoBanus rpaguxoB QyHKIMH. CHUMMETpHsi OTHOCUTEIBHO OCeH KOOPAHHAT.
IIpeoOpazosanus rpadukoB GyHkiwii. [lapamiensHbiil nepeHoc.

[IpeobpazoBanust rpadukoB GyHKIUi. CHMMETpHS OTHOCUTEIHHO HavYajla KOOPIUHAT.
[IpeobpaszoBanust rpadukoB GpyHKIuil. CHMMETpHS OTHOCUTEIBHO MPSMON Y=X.
[IpeobpazoBanus rpadukos GyHKIMi. PacTskeHue U cyxaTHE BIOJIb OCEH KOOPIUHAT.
YpaBHeHHs. PaBHOCUIIBHOCTD ypaBHEHMI,

VYpaBHeHus. OCHOBHBIE IPUEMBI UX PELLICHUSL.

CucreMsl
CucreMsl

ypaBHEHUH. PABHOCUJIBHOCTD CUCTEM YPAaBHEHUU.
ypaBHeHUH. OCHOBHBIC TTPUEMBI UX PEIICHUS.

Hepasenctsa. OCHOBHBIE TPUEMBI UX PEIICHUS.

Hepasenctsa. PaBHOCHIBHOCTE HEPaBEHCTB.

Hcnonp3oBanue CBOWCTB U TpadUKOB QYHKIMIA PH PEIICHIH YPaBHEHU U HEPABEHCTB.

MeTton UHTEpPBAJIOB.

U3obpakeHne Ha KOOPAMHATHON INIOCKOCTH MHOXKECTBA PELICHUN YPaBHEHHI ¢ IByMs EPEMEHHBIMU U X
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67. M300pakeHue Ha KOOPIUHATHON IUIOCKOCTH MHOKECTBA PEIICHUH HEPAaBEHCTB C JABYMsI MEPEMEHHBIMH U

UX CHCTEM.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.

78.

79.
80.
81.

82.
83.
84.

85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.

CriocoObl 3a1aHus U CBOWCTBA YHCIIOBBIX MTOCIIEI0BATEILHOCTEMH.
CyMMHpOBaHHE MTOCIEA0BATEIBHOCTEN.
[lonsTre 0 MPON3BOAHON PYHKIINH, €€ TEOMETPUUECKII CMBICTT.
[lonsTre o mpon3BoAHON QPyHKINH, €€ (PU3HIECKUI CMBICIL.
VYpaBHeHHE KacaTeIbHOW 1 HOPMAJH K TpaQuKy (YHKIHH.
[Ipon3BoaHbIE CYMMBI, pa3HOCTH, IPOU3BEICHMSI, YACTHOTO.
[Ipon3BogHBIE OCHOBHBIX 3JI€MEHTAPHBIX (YHKITHH.
[IpuMeHeHne Npou3BOTHON K HCCIEA0BAHHIO (DYHKINH U IOCTPOCHUIO TPauKOB.
[Ipumepsl MCHONB30BaHHUSA MPOU3BOJHOM A HAXOXKACHHUA HAWIYYIIETO pEHICHHS B TPHUKIATHBIX
3agadax.
Bropas npousBomHas, ee reomerpudeckuil cMmeicia. HaxoxneHue ckopocTH Al mpouecca, 3aJaHHOTO
¢dopmynoii u rpadukom.
Bropas mpomsBonmHas, ee Qu3mveckwii CMbBICH. HaxokaeHwe YCKOpeHHs IJisl Ipollecca, 3aJaHHOTO
(dhopMyoif u TpapuKOM.
[lepBooOpa3znas u unterpain. CBoiicTaa.
Tabnuua nepBooOpasHBIX.
OrnpeneneHHbI UHTErpajl, OCHOBHBIE CBOMCTBa U ero reomerpudeckuil cMeicii. Gopmyna HeroTroHa—
JleiiOHuna.
HpI/IMCHCHI/IC OIIPEACJICHHOI'O MHTCIpajia A1 HaXOXACHHUA TUIOaan KpHBOHHHCﬁHOﬁ Tparcuuu.
OcHoBHEbIe TOHATHS KOMOMHaTOpuKH. Pazmemienus. Couetanus. [lepecTaHOBKH.
3amaun Ha TOACYET 4YHCIAa pa3MEUIeHWiA, TIEepecTaHOBOK, codeTaHWil. PemieHwe 3amay Ha mepedop
BapHaHTOB.
®opmyna 6mHOMa HpioToHa. CBOMCTBa OMHOMUHAIBHBIX KO3(pHIIIEeHTOB.
Tpeyronpuuk Ilackans.
CoObITHE, BEPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSTHOCTEH.
[IpencraBienue qaHHBIX (TaOIUIBI, TUATPAMMBI, TPA(UKH)
B3anMHoe pacnionoskeHue AByX NPsMBIX B IPOCTPAHCTBE.
[TapannenpHOCTh MPSAMON U MIOCKOCTH.
[TapannenbHOCTh MIIOCKOCTEH.
[epnieHIUKYISPHOCTH NPSIMOM U MJIOCKOCTH.
[lepnieHIUKYISp M HAKIOHHAS.
Yrois Mexay npsiMOH U IIIOCKOCTBIO.
JIByrpaHHbIii yroi.
VYrois MexXay MI0CKOCTIMH.
IlepnenaAuKyIJISpHOCTD IBYX INIOCKOCTEM.
I'eomerpuyeckne npeodpa3zoBaHusl MPOCTPAHCTBA: NMapalIeNbHBIN MepeHoc.
I'eomerpuueckne npeodpa3zoBaHusl IPOCTPAHCTBA: CHMMETPHS OTHOCUTEIBHO IJIOCKOCTH.
Msuororpannuku. Bepumnsl, pedpa, rpaHi MHOTOTpaHHHUKA.
ITpusma. IIpsimas n HakioHHAs npusma. [IpaBunbsHas npusma.
Mmuororpanauku. [lapanmnenenunen. Kyo0.
Iupamupa. IlpaBuibHas nupamuaa. YceueHHas nupaMuaa. Tetpasap.
Cummerpuu B KyOe, B mapajuiesienure/ie, B Ipru3Me U MupaMuie.
Ceuennst Ky0a, IPU3MBI U IIHPAMHIBI.
[Ipencrasienue o NpaBUIBHBIX MHOTOIPAaHHUKAX (TETPadAp, KyO, OKTa’Ip, HOAEKadIp U UKOCA3P).
Humuaap. OcHoBaHUE, BRICOTA, OOKOBAs MOBEPXHOCTH, 00pa3yromas, pa3BepTKa.
OceBsble cedeHus MITMHAPA U CEYCHHUS, TTapalyIelIbHbIe OCHOBAHUIO.
Konyc. Yceuennsii konyc. OcHOBaHuUE, BEICOTa, OOKOBas IOBEPXHOCTh, 00pa3ylomas, pa3BepTKa.
Yceuennslii kKonyc. OCHOBaHuUE, BHICOTa, OOKOBas MOBEPXHOCTh, 00pa3yroIasi, pa3BepTKa.
OceBrbie cedeHns KOHyca U CeYeHHs, TapajliebHble OCHOBAHUIO.
[ap u chepa, ux ceueHus.
KacatenbHas mimockocTs K cdepe.
O0beM u ero nusmepenue. MurerpaibHas Gopmyiia o0bema.
O6wem tena. @opmyiiel 00beMa Ky0a, IPSMOYTOJIBHOTO MapaIIeNeUIe/Ia, TPU3MBIL, IIMITHHIIPA.
dopmynsl 00beMa MHUpaMHIBI M KOHYCA.
dopmyiel 00beMa mapa u momanu chepsl.
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118. ®opmyIbl IOMAIY MOBEPXHOCTEW IMIMHIPA U KOHYCA.

119. Tlomo6ue Ten. OTHOIICHHUS IUIOIIAACH MOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEJI.

120. IlpsmoyronbHas (IeKapTOBa) CUCTEMa KOOPJAHHAT B IPOCTPAHCTBE.

121. ®opmyna paccTOSHUS MEXKIY ABYMsI TOUKaMH. Y paBHEHUE C(EpHI.

122. Bexropsl. Moaysb BekTopa. PaBeHCTBO BEKTOPOB.

123. CioxeHrie BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCJIO.

124. Bexkropsl. KoopauHatel. Pa3noskeHne BEKTOpa 10 HAPaBICHUSIM.

125. VYron mexay aBymsi Bekropamu. lIpoekuust BeKTopa Ha OCb.

126. Koopaunatel BekTopa. CKaIIpHOE IPOU3BEACHUE BEKTOPOB.

127. Hcnonb3oBaHHE KOOPAUHAT U BEKTOPOB IPH PEIICHUU MATEMATUYECKHUX U MPHUKJIAIHBIX 3a/1a4.

IIpumepHbIe NpaKTHYECKHE 32 JaAHUSI
Pa3BuTHe NOHSTHSA O YHCIIE

1. BorancanTs:
(1+i)°
2. Haiiti Mofynb M apryMeHT KOMIUIEKCHOTO YHCiIa
z=-5i
3. JlaHpI yncha:
=245
z,=1-1

. -
Haiigure: 1 2
4 Janb! uncna:

z; =2+

. I —F
Haiigure: ! =2
KopHu, crenenu u sorapudmsi

1. Borauciure |0g5|092|0g3|092512
2°.171°
22°
1 1
3. Brrauciute > |0g g |0g 432—5 |Og 428

2. Briuucnure

4, Berauciaure |Og312—% |Og 332+% |Og 36

OCHOBBI TPUTOHOMETPHH
2T

. n— .
1. Haiitu 3Hak yncna 3 . OtBer obocHYHTE.

Haiitu 3nak uncina Ctg 280 . OTBet o0ocHyHiTE.

2T
. 55— o

3. Haiinure 3HaK uncia 6 . OTBeT oOOCHYHTE.
4. Jlokaxure, uro LY * & — SIN*a =1 g% - Sina
DYHKLINH, UX CBOHCTBA M rPaUKHU
1. [octpouts rpaduk GpyHKIIN
y=x3
2. [octpouts rpaduk GpyHKIIN

1
v=x 2+1

_ 3x

3. Hana pyHKIMS x+2 . Haiitu 3HaueHus (yHKUIUH B TOUKax -1, %, 10
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lim(x®—5x+3)
x—+3

L [

R

— 2 _
4. Haiitit 061aCcTh OnpeneneHus GyHkuun = In{ %" — 6x+10)
YpaBHeHusi M HEPaBEeHCTBA
1. Pemure ypaBHenue COS ( X+ %) =1
2 Pemre ypasuenue 3tg (3X + %) = —\/§
3. Peumite ypasrenne 1—tg°x = 2tgx
4 Peunre ypasnenne c0S(1—x)=1
Hauvasia maTeMaTH4ecKoro anajauza
1. Brruucnure
. dx—2
2. Brrunciure: lim—;
x—=25x=+4
3. Haiigure mpon3BoaHyI0 (QyHKIIHIA:
a) f(x) =5x* +3x +7
3 —_—
6) f(x)=— — 2yx+7
4 Haiiti ypaBHEHHE KacaTelnbHOM K rpaduky ¢pynxmun ¥ — 2X°+1
5. Haiizure npoussoauyo Gyskimu Y = VXT3 + 4
6. Vccnemyiite GyHKIMIO Ha MOHOTOHHOCTH 1 oKkcTpeMyMsl f (X) = —2X° +21x* — 72X +9
7. Haiiure nponssoayio dyskimu Y = Sin(x* + 2) -cos(x —2)
8. Haiimure  mpoMexxyTKM ~ MOHOTOHHOCTH ~ (YHKIMM W TOYKH  ODKCTpeMyMa
=x*+e6x*+ox +8
9. Haiimure Toukm mepernba U NPOMEXKYTKH  BBIMYKIOCTH  Tpaduka  (YHKUIUH
x*-6x® + 4
10. Haiinure MPOMEKYTKHU MOHOTOHHOCTH hyHKIIHI u TOYKHU 3KCTpeMyMa

r¥-6x* +ox

11. Hoxaxwure, uto ¢pyHkms F sBisercs mnepBooOpasHON s  (HYHKIHH
f(X) Ha mpomexyTke ( - oo ; +o0), ecnu
a) Fx)=x*-4, f(x)=3x% 6)F(x)=2x-x>, f(x)=2-2x.

12.Bbluncnure UMHTErpal I(XZ +4x+1)dX Belumcaure mwiIomans (GUIyphl, OrPaHUYEHHON

rpadukoM GpyHKIIHH Y = 3x2, npameiMu X =2, X =4 u ocklo aberuce

2xdx
3+x°

14 Boranciure mioma/s GUrypsl, orpaHndeHHoi rpaduxom Gpyukimn Y =16 —X° 1 ockio abermce

13.Beraucnure uHTErpa I

1_

15.BeruncnuTe miomais GUrypsl, orpaHM4eHHoM rpagukoM QyHKIUK Y = 4 X’ 1 ochlo aGemmce

KomOnHaTopuka, CTATHCTHKA M TEOPHsS BEPOATHOCTEMH
1. B rpymme 32 cryaenta. CKOJIbKHMH CIIOCOOaMH MOXKHO c(hHOpMHpOBaTH KOMaHIy u3 4

YCJIOBCK IJIA y4aCTusd B MaTeMaTHIEeCKOM OHI/IMHI/Ia,ZIe?

2. Boeraucinth: A73+Ag?+As®

o, A
P7—A26+C—2.

3. Haiitu

4, CKOJIBKO pa3MyYHBIX IIECTH3HAYHBIX YUCET MOXKHO 3aIMCaTh C MOMOIIbio udp 2, 3, 4, 5, 6, 7 Takum

00pa3om, 4TOObI Bce LUGPHI B UMCIIaX ObLIH Pa3Iu4HbI?
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5. Tudp ceiida odpazyercs uz AByx unceln. [lepoe, nBy3HauHOE YnCiO0, 0Opasyercs u3 uudp 1, 2, 3, 4 (uudpst
B YHCJIC MOT'YT IIOBTOPATHCS ). BTOpoe, Tpex3HauHoe 4uciio, oopasyercs u3 mudp 7 u 6. CKOIBKO pa3IndHbIX HTHPPOB MOMKHO
HCIIONIb30BaTh B TAKOM cefide?
6. Han psg uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpenHee apudmeTnueckoe, pasmMax, MOAy U MEHaHY.
7. Ipu kaxux 3nauenusx x cpeonee apupmemuyeckoe psoa uucen 1, 2, 3, 4, x byoem pasro 3.
8. [lana BeiOopka 2,2, 3,4,4,7,7,7,9. Haiinute Menuany 3Toil BEIOOPKH.
9. Tloacuurtanu oObeM mpoaaxk marazuHa B TedeHue 10 guedt (B ThIC. py0.): 45, 39, 33, 37, 31, 29,
41, 41. Haiitu cpennee apupmMeTn4eckoe, MOJly U MeIMaHy.

I'eomerpus
1. OceBoe cedenne KOHyca — MPABIIBHBIA TPEYTrOJGHUK CO CTOpoHOU 12 cM. HaiinuTe momans cedeHus,

MPOBEJICHHOTO Yepe3 ABe 00pa3ylollre KOHYCca, yroid MeKAY KOTOPBIMH paBeH 30 .Otpe3ok AD neprneHIuKyIspeH

K TUIOCKOCTH paBHOOeapeHHoro TpeyronbHuka ABC. Uzsectno, uto AB=AC=5cm, BC=6cm, AD=12cMm. Haiinute
paccrosiHue oT KoHIIOB oTpe3ka AD no mpsimoii BC.

2. Paccrosnue ot Touku M 10 Kakao# U3 BeplirH npaBuibHOro Tpeyronsauka ABC pasno 4 cm. Haiinute
paccrosiiue ot Touku M 1o iockoctu ABC, eciiu AB=6 cm.

3. B tpeyromsunke ABC mano: ZC=0Q() , AC=6 cm, BC=8 cm, CM — menmana. Yepes sepmuny C

npoBezena npsimas CK, neprnenaukymnsapHas k mwiockoctu Tpeyronsauka ABC, npraem CK=12 cm. Haiinute KM.
4. UYepes cropony AB pomba ABCD nposenena minockocts ADM Tak, uro nByrpanssiii yron BADM pasen

60 . Haiigure cTopony pom0a, eciu ¢BAD = 45" paccrosiaue oT Touku B o miockoctt ADM paBHO 4\/§

5. Cymma miomazeii Tpex rpaHeii npsMOYyroJIbHOTO Mapajulesienunea, UMEIOINX OOIIyI0 BEPIINHY, paBHA

404 om?, a ero peOpa nponoproHansHb! yucaaM 3, 7 u 8. Halinute auaroHans napasienenunesa.

6. U3mepeHus npsMOYroibHOTO Mapajuienenunena paBHel 8 cM, 12 cMm u 18 cm. Haiinute pebpo kyo0a,
00BEM KOTOPOTO paBeH 00bEMY STOTO MapaJlIeIenIeaa.

7. lllap paguyca 41 1M mepecedeH IUIOCKOCThIO, HAXOMSIICHCS Ha pacCTossHUU 9 M OT 1ieHTpa. Haiinure
TUIOIA/Ib CCUCHHSI.

8. B xonyce mmHa 00pasyrollei paBHa 5, a paguyc ocHOBaHHS paBeH 4. Halinute o0mem KoHyca.

=
9. Haiitu KOCHHYC yTria MEX/y BEKTOpaMHU: &(2, -1, 1] u f]l[-’-l-, -3, 5:]

1.3.2 Kputepum oueHku

baiel 3a kpurepun

KpuTtepun oueHkH pe3yJbTaTOB BbIIOJHEHHS TEOPETUYECKOT0 OILICHKH
3aJaHuA MakcuMaJbLHBIR
oana — 1 6anna
1 - JIEMOHCTPUpPYET IIIyOOKOe, MOJHOE 3HAaHHE M NMOHHMMAaHHE HPOrpaMMHOIO 1
MaTepuaa;
- MCHYEPNBIBAIOIIE, ITOCIIECI0BATEILHO, TPAMOTHO M JJOTMYE€CKH BEPHO H3J1aract
MaTepuall,

- Ja€T TOYHOE ONpEENICHNE U UCTOJIKOBAHNE OCHOBHBIX ITOHSTHIA;

- IpU OTBETE JEMOHCTPUPYET CAaMOCTOSATEIBHOCTb CYKJIEHUN, INPUBOIAUT
BEPHBIE APIYMEHTBI, JI€JIAET PABUIIbHBIE BBIBO/IBI;

- IPaBUIBHO U OOCTOSITENBHO OTBEYAET Ha COMYTCTBYIOIINE BOIPOCHI.
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- JIGMOHCTPUPYET TIyOOKOE, MOJHOE 3HAHWEC W MOHUMAHHE MPOTPAMMHOIO
MaTepHana,;

- B OCHOBHOM IPaBHWJIbHO, 03 HM3MCHEHHS OCHOBHOW CyTH TPaMOTHO H
JIOTHYECKH BEPHO M3JIaracT MaTepHa;
- JIONMyCKaeT HEeCYNICCTBCHHBIC
HCTOJIKOBAHMH OCHOBHBIX TTOHSTHIA;

- TpU OTBETE JIEMOHCTPHPYET CAMOCTOSITCIBHOCTH CYXIACHHM, MPUBOIUT
BEPHBIC apryMEHTHI, BEPHO, HO C HE3HAYMTENBLHBIMH ONIMOKAMHU JeaeT
BBIBOJIbI;

- TNpaBWIBHO, HO COBEpIIas HE3HAYUTEIbHBIC OIIUOKH,
COIMYTCTBYIOIIHE BOMPOCHI.

HCTOYHOCTHU  IIPHU OIIpEACICHNU U

OTBCYACT Ha

0,6

-pacKpbIBaeT  OCHOBHOE  COJCpXaHWe  y4eOHOro  MaTepuaia,  HO
00HApYKHUBAIOTCS CYIICCTBCHHBIC TPOOENTbl B MMOHUMAHHWW MPOTPAMMHOTO
Matepuaia

- HETOJIHO, HapYIIlasi OCICIOBATEIILHOCTh U3JIaracT MaTepuat,

- IONYCKAaET OIIMUOKH B OMPECICHUN W UCTOJIKOBAHUN OCHOBHBIX MTOHSTHIA;

- TpU OTBETEC JEMOHCTPHPYET CAMOCTOSTEIBHOCTh CYXJICHHWMA, MPUBOIUT
YaCTUYHO BepHBIC apFYMeHTBI, OTACJIIBHBIC BBIBOAbI HEJIL3d CUUTATH BCpHBIMI/I
1 000CHOBAaHHBIMU,

- CTYOCHT WCHBITHIBACT
COITYTCTBYIOIIME BOTIPOCHI.

SHAYUTCIBHBIC  3aTpyAHCHUA, OTB€Yas Ha

0,3

- He 3HAeT 3HAYUTEIbHOM YacTH NPOrPaMMHOrO0 Marepuana, IOIyCKaeT
CYIIECTBEHHBIE OIIMOKH;

- HE 3HaeT WIM JIaeT HEBEpHOE OMNpEACNICHHE W HCTOJKOBAHHE OCHOBHBIX
MIOHATUI

- HE MOJXKET NIPUBECTH BEPHBIEC apI'yMEHTHI, 1€JIaeT HENPaBIUIIbHBIC BHIBOIBI;

- HEBEpHO OTBEYAET Ha COMYTCTBYIOIIUE BOIPOCHL.

UTOoIro

Kpurtepun oueHKH NPaKTHYeCKOro 3aJaHNs N0 ajredpe

Bbanabl 3a
KPHUTEPHH OLIEHKH

Xon peuieHWs BEPHBIH, NPUBEICHO BEpPHOE OOOCHOBAHHOE pEIICHHE,
IIOJIY4EH BEPHBII OTBET

1,5

Xon pemIeHUs] BEpHbBI, HO JOMYyIIEHAa OAHA OLIMOKA BBIYMCIUTEIHEHOTO
XapakTepa,

Pemenne HavaTto JIOTHMYECKU BCPHO, AOIMyHICHA BBIYUCIWUTCIIbHAA onm61<a;
WJIKM PCIICHUEC HE NOBCACHO 1O KOHIIA, OTBET OTCYTCTBYET

0,5

HeBepHoe peUICHUC, HeBCpHHﬁ OTBCT WJIKM OTCYTCTBHUC PCIICHUSA

0

HUTOro

1,5

KpnTeplm OIICHKHA MPAKTHYECCKOro 3aJaHud IO recOMEeTpum

Bananl 3a
KpPUTEPUH OLEHKHU

HalJIeH BEpHBIHA CIIOCO0 peLeHHUs;

NIpUBEJICHA BEpHas IIOCJIEAOBATENbHOCTh BCEX IIAroB pELICHMUS;
000CHOBaHBI BCE KITFOUEBBIE MOMEHTHI BRIOPAHHOTO CIIOC00a PeIeHws;
BEPHO OTMEYEHBbI Ha YEPTEkKE CBOMCTBA BCEX IPEICTABIECHHBIX B YCIOBUU
GuUryp u ux 3IE€MEHTOB;

BEPHO BHIMTOJIHEHBI BCE TIPe00OPa30BaHMS U BEIYUCIICHUS;

IIOJIY4YEH BEPHBII OTBET

BEPHO

1,5

HalJIeH BEpHBIA CIIOCO0 peLeHHUs;
MIpHUBEJICHA BEPHAs MOCIE0BATEIbHOCTD BCEX IIar0OB PELICHUS;
JIOTYIIEHbl OTCYTCTBUA M (Win) HerpyOble OmHuOKH B OOOCHOBAHMSIX
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KIJIFOUE€BBIX MOMEHTOB;
BEPHO OTMEYECHBI HA YePTEIKE CBOWCTBA MPE/ICTABICHHBIX B YCIOBUH GUTYp U
WX DJIIEMEHTOB, KOTOPBIE UTPAIOT BAKHYIO POJb B PEIICHUH 337a4H;

JIOMyIIIEHA OJHa HerpyOas BBIYMCIMTEIbHAS OINMOKA, HE BIIMSIONIUEC HA
MIPABIIIFHOCTD JATFHEHIIEro X0/1a PEeIIeHHS

XOJ peIlIeHUs] BEPHBIH;

peleHne, BO3MOYKHO, HE 3aBEPIICHO;

JOMyLIeHbl OTCYTCTBHA M (WiM) HerpyOble OmMOKH B 00OCHOBAaHHUSX
KJTFOYEBBIX MOMEHTOB;

OTMEYCHHBIC Ha YepPTEXe CBOWCTBA MPEICTABICHHBIX B YCIOBHH (HUTYp U HX 0,5

3JICMEHTOB MMEIOT HETOYHOCTH;

JIOTTYIIEHBl HETpyOble OIMMOKM B BBIYMCICHHAX W B MPEoOpa3OBaHUIX, HE

BIIMSIONIME HA MMPABMIBHOCTh X0J1a PEIICHHUS

B PE3yJIbTAaTE ITUX ONIMOOK MOXKET OBITh MOJYYCH HEBEPHBIN OTBET

HEBEPHOE PEIICHUE, HCBEPHBIN OTBET WU OTCYTCTBUE PEIICHUS 0
MUTOI'O 15
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