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1. MACIIOPT PABOYEN ITPOT'PAMMBI YYEBHOM JUCIIATIIMHBI «MaTtemaTnka»

1.1. OO6aacTh NpUMeHeHHs POTrPaMMBbI
Pabouas nporpamma yuyeOHON NHUCHUIUIMHBI ABIISETCS YACThIO MPOTrpaMMbl MOATOTOBKU

KBAJTM(HUIHUPOBAHHBIX pabounx, ciayxkamux B coorBerctBuu ¢ ®I'OC CIIO mo mpodeccun,

15.01.05 Crapuuk (Py4HOli H YACTHYHO MEXaHU3HPOBAHHOM CBAPKH (HATIABKH)

BXxoJsulel B cocraB ykpynHEHHOH rpynmnbsl 15.00.00 MammHocTpoeHue.

1.2 MecTo aMCUMIVIMHBI B CTPYKTYpe OCHOBHOI mNpodeccuoHa/IbHOIl 00pa3oBaTelbHOI

NMPOrpamMMbl. JUCITUIUIMHA BXOJUT B 00111€00pa30BaTeIbHBIN ITUKIL.

1.3 Ilean u pe3yabTaThl 0CBOCHHS AU CHHILIHHDI:

Conepxanue nporpamMmmbl «MaTemaTukay HapaBJIEHO Ha JOCTHKEHHE CIIEIYIOIINX LeJIeil:

+ obecrieyenre Cc(HOPMUPOBAHHOCTH TMPEACTABICHUI O COIMAIBHBIX, KYyJIbTYpHBIX H
UCTOpUYECKHUX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

+ obecnieueHne cHOPMUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMHUYECKOTO W MATEMaTHYECKOTO
MBIIICHHS,

+ obOecrieueHre CHOPMUPOBAHHOCTH YMEHUH MPHUMEHSTHh MOJYYCHHbIE 3HAHUS MPU PEIICHUU
pa3IMYHbIX 33]1aY;

+ obecrnieueHre CGHOPMHUPOBAHHOCTH NPEACTABICHUH O MareMaTHKe KaK dYacTh oOIe-
YeNOBEYECKOW KYJIbTYPhl, YHHMBEPCAJIbHOM S3bIKE HAYKH, IO3BOJISIONIEM OIMUCHIBATH H
M3y4aTh peasibHbIE MPOLIECCHI U SBICHUS.

OcBoeHue copepkaHust ya4eOHOM TUCIUTUIMHBI «MaTteMaTrka» o0ecreunBaeT JOCTUKEHUE

CTYJIEHTaMH CJENYIOUINX pe3yabmamaos.

* JIUYHOCMHDBIX:
pa3BUTHE JIOTUYECKOTO MBIIUICHHS, HPOCTPAHCTBEHHOTO BOOOPAKEHUS, aITrOPUTMUYECKOM
KyJBTYpBl Ha YPOBHE, HEOOX0IMMOM /s Oyyieit npodeccuoHaIbHON AeITeNbHOCTH;
OBJIaJICHE MAaTEMATUYECKUMHU 3HAaHUSIMU U YMEHUSAMHU, HEOOXOIMMBIMU B TOBCEHEBHOMN KU3HU
U /111 OCBOEHUS AUCLUUILINH NPOPECCHOHAIBHOIO IIUKJIA;

TFOTOBHOCTh K 00pa30BaHMIO, B TOM YHCJEe CaMOOOpa30BaHUIO;

TOTOBHOCTb K CaMOCTOSITEJIBHON TBOPYECKON U OTBETCTBEHHOW JEATEIBHOCTH;

TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHON U
JIpYTUX BUIAX AESTEIbHOCTH;

. MemanpeoMenHbiX:

YMEHHE CaMOCTOSTEIbHO ONPEAEIATH 1NN AeSITETbHOCTA U COCTABIIATh IJIaHBI JeSITEIbHOCTH;
YMEHHE CaMOCTOSTEIbHO OCYILIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JESITEILHOCTD;
YMEHHME HCIIONIb30BaTh BCE BO3MOJKHBIE PECYpPCHl A JOCTHMKEHHMS IIOCTAaBICHHBIX ILEJed U
pearn3anyi IIaHOB JESITEIbHOCTH;

YMEHHE BBIOMPATh YCIIEUTHbIE CTPATETUH B Pa3IMYHBIX CUTYAIUX;

YMEHHE OPHEHTHUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAX HMH(OpPMAalMM, KPUTHYECKH OLIEHUBATh
MH(pOpPMaLIHIO, TOTYYaeMYI0 U3 Pa3INYHBIX HCTOYHUKOB;

YMEHHME ICHO, IOTUYHO H3J1araTh CBOIO TOUKY 3pEHUS;

LEJIEYCTPEMIICHHOCTh B TIOMCKAX M MPUHATHH PEIICHUN;

* npeomMemmulx:

c(OPMHPOBAHHOCTh TPEACTABICHUN O MaTeMaTHKe KaK 4YacTH MHPOBOM KYJIbTYpbl U MecTe
MaTeMaTHK{ B COBPEMEHHOH IMBHJIN3AIMH, CIOCO0AX OMUCAHUS SBICHUNA peabHOIO MUpPa Ha
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MaTE€MaTUYECKOM S3BIKE;

BJIAQJICHANE METOAOM QJIrOPUTMOB, YMEHHEM WX IPUMEHATh, INPOBOIUTH JIOKA3aTEIbHbIC
paccyXJIeHHs B XOJI¢ PELICHMs 3a/1a4;

BIIQJICHUE CTAaHIAPTHBIMU IIPUEMAaMM pELICHUS pPaUUOHAIBHBIX UM  UPPALHUOHAJIBHBIX,
IIOKAa3aTeNbHbIX, CTEIICHHBIX, TPHTOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;
c(OPMHPOBAHHOCTH TPEICTABICHUI 00 OCHOBHBIX MOHATUSAX MATEMaTHUECKOTO aHAJIHM3a U HX
CBOMCTBAX;

BJIAJICHUE YMEHHUEM XapaKTepU30BaThb IOBeJIEHHE (DYHKLUH, MCIIOJIb30BaHUE IOJYyYEHHbIX
3HAHUU JJUI ONMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH;

BJIaJICHHE OCHOBHBIMH MOHSATHUSIMH O TUIOCKUX M MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYpax,
UX OCHOBHBIMHU CBOWCTBaMU;

BJIAJICHNE YMEHHEM paclo3HaBaTh T'€OMETpPHUYECKHE (QUTYphl HAa YEpTeXax, MOJCIAX U B
peaIbHOM MUDE;

BJIaJICHUE YMEHHMEM IPUMEHATh H3yYEHHbIE CBOMCTBA reOMETpHUecKuX Guryp u dopmyin s
pEILIEHUs TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAaKTUYECKUM COICPKAHUEM;

c(OpMUPOBAHHOCTh NPEJCTABIECHUN O Mpoleccax M SBICHUSX, HUMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PealbHOM MUDE,

c(OPMHPOBAHHOCTh TMPEACTABICHUNH 00 OCHOBHBIX MOHATHSAX OJEMEHTApHOW TEOPHH
BEPOSITHOCTEW;

BJIaJICHME YMEHMEM HaXOAUTh U OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUI B MPOCTEUIINX
MIPaKTUYECKUX CUTYALUX;

BJIQJICHUE YMEHHEM HaXOJUTh U OLICHUBATh OCHOBHBIC XapAKTEPUCTUKHU CIyYalHbIX BEJINYUH;
BJIQJICHUE HABBIKAMH HCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOTrpaMM IIPH PELICHUH 33]1a4.

1.4. KonuyecTBO 4acoB Ha 0CBOEHHE MPOTPAMMBI AN CHUNIHHBI:

Bcero Bo B3aumoeiicTBuu ¢ npenoaBaTenemM — 286 4acoB;
TeopeTnuyeckue 3aHsaTus — 144 vaca;
MIPaKTHYECKUE 3aHATHS, B TOM YHCJIe KOHTPOJIbHbIE paboThl — 142 yaca.




MuHucTepcTBO 06pasoBanus Tynbckon obnactu
FocyaapcTBeHHOE NpodheccMoHanbHoe obpasoBaTenbHoe yupexaeHue TynbCKoi obnacTu
«[10HCKOM NONUTEXHUYECKUIA KONNegK»

AnCLUMNNnHbI «Maremartukay

HaunmeHoBaHue fokymeHTa: Pabouyas nporpamma yqebHoM

YcnosHoe oboaHauetme: PIM OY[,. 04 15.01.05

Pedakuus Ne 1

Jinct 6 3 20

N3meHeHue Ne1

3K3. KOHTPONbHbIN

2. CTPYKTYPA Y COJEPXKXAHME YUYEFHOW JUCIATLIAHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO padoThl

Bup yuedHoii paboTbl Oobvem uacos
Bcero Bo B3auMo/1eiiCTBUM C MpenoaaBaTeieM 286
Teopernueckne 3aHATHS 144
IIpakTuyeckue 3aHATHSA, B TOM YUCJIE KOHTPOJIbHBIEC pabOTHI 142
HUmozcosas ammecmayus 6 popme IK3AMEHA
TEMATHYECKHNU IIJIAH
KosmyecTBo yacoB
Teopernueckue [IpakTrueckue
HaunmeHoBaHue pa3enos Bcero Bo 3aHATHUS 3aHSTHS, B TOM
B3aUMO/JICVICTBUH C YHUCIIE
nperno/iaBaTeeM KOHTPOJIbHBIE
paboThI
Benenue 4 2 2
Pa3Butue noustus o uncine 12 6 6
[IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE 24 12 12
KoopauHaTs! 1 BEKTOPEI 22 11 11
Tpuronomerpus 48 25 23
KombunaTtopuka 16 8 8
DNeMEeHThl  TEeOpUU  BEPOSITHOCTEH | 16 8 8
MaTEeMaTHYECKON CTATHCTUKH
Kopnu, crenenu u norapudmsl. CTeneHHbIE,
MOKa3aTeIbHBIE, norapudmudeckue 42 21 21
byHKIIUU
Hauana maTemMaTiaeckoro aHaimsa 30 15 15
WuTerpan u ero npuMeHeHne 18 9 9
VYpaBHEHMSI U HEPABEHCTBA 24 12 12
MHOTOTrpaHHHUKY M KPYTJIbIC Tea 30 15 15
Hroro 286 144 142

B pasnene nporpammer «Cojiepykanue y4eOHOM TUCIUTITUHBD KYPCUBOM BBIJICIICH MaTepual,
KOTOPBbIN MPU U3YYEHUH MATEMATHKU, KOHTPOJIIO HE MOJICKHUT.
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2.2. TemaTnveckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI «MaremMaTuKa

HaumenoBanue
pa3/iesioB M TeM

Conep:xanue yueOHOIro MaTepuaJa, 1adopaTopHbie U NPaKTHYECKHe PadoThl,
CaMOCTOSITeIbHAs1 pad0Ta CTY/IeHTa

O0beM yacoB

YpoBenb
OCBOEHH

1

2

w

4

PA3JEJ 1. BBEJEHUE

Coaep:xanue yueOHOT0 MaTepHaJia

1

Llenu 1 3a7aun U3y4eHUs] MaTEeMaTUKU 1pu ocBoeHuu npodeccuii CI10.

Marematuka B HAYKC, TCXHUKC, DKOHOMUKC, I/IH(I)OpMaLlI/IOHHLIX TCXHOJIOTHUAX U HpaKTPI‘IeCKOfI JACATCIBHOCTH.

N>

II

AKTHYECKHC 3aHATHUSA

1

[ToBTOpEeHME MIKOIBHOTO MaTepuana. BXxoaHOW KOHTPOIIb.

PA3JIEJI 2. PA3BUTHUE NOHATHUA O YUCIIE.

12

Coaep:xanue yue0HOro MaTepHaJia

Henple u pannoHanbHBIE Yncia. ApudmMerHueckue AeHcTBUSA. PaccMoTpeHme mopsaka IeicTBUH,
YMHOXEHHE M JICICHHE PAllMOHAIBHBIX YHCEIL.

JHeiictBuTtenpHple Yucha. [IpeacraBieHue 4mcen B BHAC ACCATHYHBIX ApoOeit. [pnOmmxEHHBIC
BBIYHCIIEHUS.

3nakomcmeo ¢ meopueﬁ KOMNJIEKCHbIX YUCel.

AKTHYCCKHUEC 3AaHATUA

PaGora ¢ OOBIKHOBEHHBIMH WU JACCATUYHBIMU Z[p06$IMI/I.

Haxosxnenne npuOImKEHHBIX 3HAU€HUH BEIMYHH U TOTPEITHOCTEH BRIYUCICHUN (a0COTIOTHON 1
OTHOCHTENIbHON). CpaBHEHHE YHCIIOBBIX BBIPAKEHUI

1
2
3
II
1
2
3

BobIvrciIeHus ¢ TOMOIIBI0 MaTeMaTHYSCKUX Ta0JIuI. BhIunciienue 3HaYeHni PYHKITUH 110 33 JaHHO# hopMmyJie.

Pemenne 3a1a4 NprUKIaHOTO XapakTepa.

PA3JEJI 3. IPSIMBIE U IIVIOCKOCTH B ITPOCTPAHCTBE

24

Tema 3.1.
AKCHOMBI
CTepeoMeTPHH M HX
cJaeCTBHSA.
MapanaenbHOCTH
NPSAMBIX U IIOCKOCT .

Conep:kaHue y4eGHOr0 MaTepuaja

1

ITousTHe 0 TOTHYECKOH CTPYKTYpe reomeTprr. OCHOBHBIE TOHATHS M aKCHOMBI CTEPEOMETPHH, CIIECTBHS U3
akcuoM. IlapannenbHOCTh NPSIMBIX, IPSIMOM U IIJIOCKOCTH.

2

B3anMHoe pacnosnoxeHue IByX NPsIMBIX B IIPOCTPAHCTBE. YT0J MEXY IBYMs NpsAMbIMU. [lapannenbHOCTh
IUIOCKOCTEH.




MunucTepcTBO 00pa3oBaHus Tynbckon obnactu
FocyaapcTBeHHOE NpodheccmoHanbHoe obpasoBaTenbHoe yupexaeHue TynbCKoi obnacTu
«[JOHCKOI NONUTEXHUYECKUIA KONNemK»

HaumeHoBaHue AokymeHTa: Pabouasi nporpamma yyeGHoM
AnCLUNNNnHbI «MaTemaTuka»
YcnosHoe obosHaderue: Pl OY[, 04 15.01.05

Pedakuus Ne 1 JNnct 83 20

M3meHeHue Net

OK3. KOHTPONbHbI

IIpakTHYecKue 3aHATHSA 4

1 | Pemrenne 3amad: Ha MpUMEHEHHE aKCHOM
CTEPEOMETPHH H MX CJISICTBHH; 10 TeMe «IlapauielbHOCTh IPSIMBIX, MPSMOM M INIOCKOCTHY.

2 | Pemenue 3ana4: Ha mpUMEHEHHE CBOWCTB IIEPECEKAIONINXCS, IAPAJUICIBHBIX U CKPEIIMBAIOIIMXCS IPSIMBIX; Ha
HAXO0JK/ICHHUS yTiia MeXKTy PSIMBIMH; IPUMEHEHHE CBOWCTB MapaJUIeIIbHBIX IOCKOCTEH.

Tema 3.2. Conep:kaHue y4eOHOT0 MaTepHasa 6
HepnenauKyasipHocT® | 1 [ [eprenauKyISpHOCTS IPSIMOIL H IIOCKOCTH.
NPSAMBIX H INIOCKOCTEi. "

2 | TepnieHauKyIAp U HAKIOHHAS. YTON MEXKITY PSIMOM U TUIOCKOCTBIO.

3 | deyrpaunnstii yrou. [lepneHquKyIspHOCTS IIOCKOCTEH.

IIpakTHyecKue 3aHATHS 6
Pemenue 3anad no reme: «llepneHuKyIIpHOCTD MPSIMON U IUIOCKOCTHY.

p yI4p p

2 | Pemrenue 3amay: Ha NPUMEHEHHE TEOPEMBI O TPEX MEPIESHAUKYIIIpax; Ha BEIYUCICHHE PACCTOSHUN OT TOYKH 10
IJIOCKOCTH; Ha HaXOXKJICHUE YIila MEeXKIY NMPSAMOH M IIIOCKOCTBIO.

3| Penrenue 3amad: Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIICHANKYIIAPaX; Ha BEIYUCIICHUE PACCTOSHHI OT TOYKH JI0
IJIOCKOCTH; Ha HaXOXKJICHUE YIila MEeXK/Y MPSAMOH M IIIOCKOCTBIO.

Tema 3. 3. Conep:kaHue y4eOHOro MaTepuaja 2
H3obpaikenne [MapasuienbHblil IEpeHOC, CHMMETPHUS] OTHOCUTEIIBHO TNIOCKOCTH. [1101adb opmozoHanbHOU NPOEeKyuu.
NPOCTPAHCTBEHHBIX 1 | 306paxenne npOCTPaHCTBEHHBIX GUryp.
¢uryp.
KonTpoJsbHnasi paGora mo pasgeiy: «IIpsiMbie H IIOCKOCTH B IIPOCTPAHCTBE». 2
PA3JIEJI 4. KOOPIUHATBI U BEKTOPBI 22
Coaep:xanue yueOHOro MaTepHaJia 4
1| Honstie Bektopa. Monyne Bektopa. PaBeHcTBO BekTOpOoB. CI0KEHHE M BBIYUTAHHE BEKTOPOB. Y MHOXKEHHUE
Tema 4.1. BEKTOpa Ha YHCIIO.
BexTopni B 2 | KomruianapHsie Bektopsl. [IpaBuio napamnenenumena. PazioxxeHue BeKToOpa mo TpéM HEKOMILIAHAPHBIM
NPOCTPAHCTBE BEKTOPaM.
IIpakTHYecKkHe 3aHATHSL. 4

1

JeiicTBus ¢ BEKTOpamu.

2

Pasnoxerne BekTOpa 1Mo TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
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Tema 4.2.
Mertox KOOpAMHAT B
NMPOCTPAHCTBE

Copep:kanue y4eOHOIro MaTepuaJa

1

[IpsaMoyrompHas cucTeMa KOOpAMHAT B IPOCcTpaHCcTBe. KoopauHATHI BEKTOPA.

2

CBs13b MCKAY KOOpAUHATAMU BCKTOPOB U KOOPJAWHATAMHU TOYCK. HpOCTeﬁIHHe 3aJla4yi B KOOpJuHaTax.

3

YpaBHEHUS OKPYKHOCTH, cHepBl, niockocmu u npsamoi. YToa Mex Iy Bekropamu. [Ipoeknus BeKkTopa Ha OCh.
CkasipHOE IPOU3BEICHHE BEKTOPOB.

11

PAKTHYCCKHUEC 3aHATUA

1

Pemenue 3amau no Teme: «KoopauHaTh TOUKH U KOOPJUHATEI BEKTOPay.

2

Pemenne 3aJa4: Ha COCTaBJICHHC ypaBHeHI/If/ll OKPYXKHOCTH, C(bepbl, njijockocmu u I’lp}lMOIZ, Ha HAXOXACHUC YI'JIOB MCIKAY
BCKTOpAMH, Ha BBIYUCJICHUC CKAJIIPHOT'O IPOU3BCIACHHUS BEKTOPOB.

K

OHTPOJIbHas paGOTa o pa3jaeiy: «KoopanHaTel H BEKTOPbI».

PA3JEJ 5. TPUI'OHOMETPSI.

48

TEMA 5.1.
OcHOBHBIE MIOHATHSA.
Tpuronomerpuyeckue

$opmyisbl

C

ojiep:KaHHe Y4eOHOr0 MaTepuaJsa

1

OO0o01eH e TOHATHS YIila, BpallaTeiabHoe ABKeHue. PaananHas Mepa yria. 3aBUCUMOCTb MEXKAY PaJHaHHON 1
rpajsycHoi Mepamu. OnpesiesieHne cuHyca, KOCHHYca, TAHTeHCAa M KOTaHTeHca yIJia.

N

3HaKu CHHYCa, KOCMHYCa U TaHI'CHCA. 3aBHCHMOCTD MEXKAY CUHYCOM, KOCHMHYCOM U TAHI'€CHCOM OJTHOT'O U TOI'O 7K€ yTJIa.
TpI/IFOHOMeTpI/I‘IGCKI/IG TOXICCTBA.

®opmyiel coxxerust. CHHYC, KOCHHYC M TaHT€HC ABOMHOTO yria. ®opMyIibl IpUBEICHHUS.

[TpeoOpa3oBaHre CyMMBI TPUTOHOMETPHUYECKNX (QYHKIMH B TPOU3BEICHUE U TPOU3BEICHNUS B CYMMY.

agl|b~lw

Dopmynbl NOIOGUNHO2O Yerd. Beipaoicenue mpueoHoMempuyeckux QyHKyuil uepes maneenc noI08UHHO20 apeyMeHma.

11

IIpakTHYecKHe 3aHATHA

1

[Mpumenenne Gopmyn nepeBosa rpaaycHON Mephl B painaHHyI0 Mepy M Hao0opoT. OnpeieNieHne 3HaKa CHHYcCa,
KOCHHYca M TaHreHca. [1o 3HaYeHHIo 0/1HOH M3 TPUTOHOMETPHIECKUX (DYHKIMI HAWTH 3HAYESHHS OCTaJIbHBIX TPEX.

N

ToxnecTBeHHbIE TPE0OPa30BAHUST TPUTOHOMETPUIECKUX BBIPAXKEHHUH C NCTIOIB30BAHIEM OCHOBHBIX (hOPMYII
TPUTOHOMETPUH.

[TpumeHeHne pa3IMuHBIX TPUTOHOMETPUIECKUX (OPMYIT VISl YIIPOIIEHHS BBIPAKEHHH.

OHTPOJIbHasi padoTa mo TeMe: «Ocuosuble nousTusi. Tpuronomerpuueckne Gopmyini».

TEMA 5.2.
Tpuronomerpu4eckue
YPABHeHHs H
HEPaBEeHCTBA.

oJiep:KaHue y4eOHOro MaTepHuaJia

Apkcunyc, apkkocuHyc. Perienue npocTedyx TpUroHOMETPUYECKUX YPaBHEHUIA.

ApxkranreHc. Pemenne npocTeHmmx TPUrOHOMETPUYECKHX YPABHEHUI.

PerieHre TpUrOHOMETPUYECKUX YPAaBHEHHUH.

Pewenue npocmeﬁmux MPUSOHOMEMPUUECKUX HEPABECHCME.




MunucTepcTBO 00pa3oBaHus Tynbckon obnactu
FocyaapcTBeHHOE NpodheccmoHanbHoe obpasoBaTenbHoe yupexaeHue TynbCKoi obnacTu
«[JOHCKOI NONUTEXHUYECKUIA KONNemK»
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IIpakTHYyeckune 3aHATHA 6
1 | Pemenune npocTeHIMX TPUTOHOMETPUYECKUX YPABHEHUIA.
2 | Pemenne TpuroHoMeTpuuECKUX ypaBHEHHH BBEICHHEM HOBOM MEPEMEHHOM U Pa3lioKEHUEM Ha MHOKHTEIH, PELICHHE
OJTHOPOJTHBIX YPaBHEHUH 0 aJITOPUTMY.
KonTposbHasi pabora no teMe: «TpuronoMerpuvecKkne ypaBHeHHsi U HEPABEHCTBAY. 1
Coaep:xaHue yueOHOro MaTepuaJia 7
1 | Yucnoras dynkiws. OdmacTs onpeaeneHus U 001acTh 3HaueHui Gyukiuu. CriocoOs! 3aganus GyHkiun. OCHOBHBIC
cBOMCTBa (pyHKUMIT: Y4ETHOCTD ¥ HEUETHOCTD, OTPAHUYEHHOCTh, IEPUOJANYHOCTD, HEMIPEPHIBHOCTD. [IpoMexyTku
BO3pacTaHusi 1 yObIBaHUS,, MOHOTOHHOCTb, HaHOOJIblIIee ¥ HAMMEHbIIIee 3HAUCHHs, TOUKH IKCTPEMyMa.
TEMA 5.3. 2 | OGuacTth ompeeseHus U 00JaCTh 3HAYEHUI TPUTOHOMETPUYECKHX QYHKIMN. YETHOCTD, HEYETHOCTD, IIEPHOUIHOCTD
YucnoBast pyHkums, TPUTOHOMETPUUECKHUX (PYHKIHIA.
eé cBoiicTBa M 3 | Housmue obpamnoil pynxyuu. Obnacmo onpedenenus u obaacmv 3Havenutl 0opamnou Gyukyuu. Bzaumno obpammuvie
rpa¢guku. CpoiicTBa @yuryuu. I'pagux obpamuoii pynxkyuu. Obpammuvle mpueconomempuieckue @yukyuu. ApupMeTHICCKIE OTIePalu HAL
u rpaguku ¢yaxmmsamu. CrioxkHast QyHKIHS (KOMITO3UIIHS).
TPUTOHOMETPHYECKUX | TIpakTHYeCKHE 3aHATHS 6
hyniumii. I'paduku dpynkumii. [Tocrpoenune rpadukoB GyHKIMIA, 3alaHHBIX Pa3IMYHBIMU criocobamu. CBONCTBA JIMHEHHOH,
1 | KBaIpaTUYHOM, KyCOYHO - IMHEHHOM U IPOOHO - IMHEHHON QyHKUMA. HenpepbiBHEIC U IEPHOANYCCKIE QYHKIHH.
[Tpumeps! QyHKIMOHAJIBHBIX 3aBUCHMOCTEH B pealibHBIX MPOIIECCaX U SIBICHUSIX.
2 | CsoiicTBa 1 rpadMKy TPUTOHOMETPUYECKUX QYHKIIHH.
[Ipeo6pazoBanus rpad@UKOB TPUTOHOMETPHUECKUX (PYHKIIHMA: MapajuIeTbHBIH MEPEHOC; CAMMETPHS OTHOCHTEIIHLHO OCe
KOOPJMHAT U CUMMETPHsI OTHOCHTENILHO Havaya KOOPAWHAT, CHMMETPHsI OTHOCHTENBHO MPSIMOM Y = X, pacTshkeHHe U
C)KaTHe BJIOJIb OCeH KOOPAMHAT.
KounTtpoJabHas paéora no teme: " CroiicrBa u rpauKu TPUTOHOMETPUYECKNX PYHKIMI . 1
PA3JIEJ 6. KOMBUHATOPHKA. 16
Coaep:xanue yueOHOro MaTepuaJia 8

1 | IlpaBuia MaTeMaTHuE€CKON UHIYKIIMH.

yHOpﬂHO‘ICHHLIC MHOXECTBA. HCpeCTaHOBKI/I 1 pasMCIICHUA .

2
3 | CoueraHus U UX CBOWCTBA.
4

bunom HrroToHa.
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OK3. KOHTPONbHbI

IIpakTHYecKHe 3aHATHS 7
1 | 3amaum Ha MOACUET YKCIA pa3MENIeHUH, IePeCTaHOBOK, COYETAaHHI.
2 | Pemenue 3anau Ha nepedop BapuantoB. @opmyna 6uHoma HetotoHa. CBOMCTBa OMHOMHMHAIBHBIX KOA(QQUIIEHTOB.
Tpeyronsauk [Tackans. IToaroroBka Kk KOHTPOJBHOHN paboTe.
KoutpoJabHas pa6oTa no pasaeny: "Koméunaropuka" 1
PA3JIEJI 7. 3JIEMEHTBI TEOPUU BEPOSITHOCTEA U MATEMATUYECKOW CTATUCTHUKHU. 16
Coaep:xanue y4eOHOro MaTepHuaJia 4
1 | Ipenmer Teopun BepostHocTeil. CoObrTrs. KomOmHamms coObrtuii. [IpoTHBOIOIOXKHOE COOBITHE.
Tema 7.1. Daementsl | 2 | BepostHocTh coObITHsA. CiioskeHue BeposTHOCTeH. HesaBucnmBble COOBITHS. Y MHOKEHHE BEPOSTHOCTEH.
T€OpHH HpaKTI/I‘IECKI/Ie 3aHATHA 6
BEPOATHOCTEIH 1 | KomOuHaius coObITHIA.
2 | Beruncienue BeposiTHOCTEH COOBITHIA.
3 | Cratuctuueckas BEpOSATHOCTD.
Coaep:xaHue yueOHOro MaTepuaJia 4
Tema 7.2. daemMentel | 1 [ JJuckpemnan cuyuaiinas eenuuuna, 3axon ee pacnpedenenus. Jucnosvie Xapakmepucmuru OUCKPemHoll CLyYaiHoi
MaTeMaTH4ecKoii genuuunsl. Ionamue o 3akone 6oabwux yuce;
CTaTUCTHKH Tonamue o 3adauax mamemamuueckoi cmamucmuxu. TlpeacraBienue JaHHBIX(TAGJMIbI, JHATPAMMBI, TPaQUKH),
2 | eenepanvHas co8OKynHoOCmb, 8bl00pPKA, cpedHee apupmemuueckoe, meouana. Pewenue npakmuueckux 3adau c
npuMeHenuem 8epOIMHOCHIHBIX MEMOO08.
IIpakTHyeckne 3aHATHSA 2
1 ‘ Pewenue npaxmuyeckux 3a0ay ¢ npumeHeHueM 6epoSsIMHOCIHBIX MeMo008.
PA3JIEJI 8. Kopuu, cTrenenn u jorapudmbl CTeneHHble, NoKka3aTelbHble, JJorapudpmuieckue 42
GyHKIUM.
Tema 8.1. Coaep:kaHue yue0HOro MaTepuaa 8

KopHuu u crenenu

1 | Honsarue xopHs crenenn N. Kopuu u€tHO M Heu€THOHM cremenedl. Apmdmerndecknii kopeHb. CBoicTBa KOpHEH
CTeTeHu N.

2 | UppauuoHanbHble ypaBHEHHSI.

w

HppauroHajibHble HEpaBEHCTBA.

4 CrerneHn ¢ paiOHAJIbHBIM 1 JICUCTBUTEIHHBIM ITOKA3aTEISIMHU. Ceoticmsa cmeneni ¢ 0eticmeumelbHbIM NOKA3AMeeM.
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HpaRTn'{ecmle 3AHATHUSA

1

ToxmecTBeHHBIC TPe0OPa30BaHUs BRIPAXKCHUH, COIEpKAIUX KOPHU. BEIUKCIICHUE U cpaBHCHHE KOpHEH. BrimonHnenue
pacy€ToB C paJUKaJIaMHu.

2

Pemenne nppalnoHalIbHbIX yPaBHEHUI.

3

TO)KZ[GCTBCHHLIG npeo6pa30BaHI/I$1 BBIan(CHHﬁ, COoACpIKAIUX CTCIICHU. HaXO)KZ[eHI/Ie 3HAYCHHI CTEIICHEH ¢
PpalMOHAJIbHBIMHU ITOKA3aTCIISIMU. CpaBHeHI/Ie CTCIICHEH.

KouTtpoJsbHas padoTa no teme: «Kopuu u crenenu».

Tema 8. 2.
CrenenHnasi,
NMoKa3aTe/IbHAsI U
Jorapupmuyeckas
pyHkuun

Coaep:xanue y4eOHOro MaTepHuaJia

1

INokazatenpHas Qynxuus. [IpeodpazoBanus rpadukoB NoOKazaTeIbHOW QYHKIHH.

2

Iloka3arenbHble ypaBHeHuUs. [lokazarenbHble HEpaBEHCTBA.

3

Jlorapugm. OcHOBHOE JorapupMuYecKoe TOXKAECTBO. JlecaTHuHble M HaTypajbHble Jorapudmsl. [IpaBuia neiicTBuid C
norapugmamu. Ilepexon K HOBOMY OCHOBAHHIO.

4

Jlorapupmudeckas pynkuus. [IpeodpazoBanus rpadukoB sorapugmuueckor GyHKIUH.

5

Jlorapupmudeckue ypaBaenus. Jlorapudmudeckre HepaBeHCTBA.

13

IIpakTHYecKHe 3aHATHA

1

CrenenHas QyHKIus, e€ CBOHCTBA U TpaUKH.

[TpeobpazoBanus rpahuKoB CTENEHHOH (PyHKINH: apaJuIeNbHBII IEPEHOC, CHMMETPHS OTHOCUTEIBHO 0Ceil KOOpAMHAT U
CUMMETpHSI OTHOCUTEIILHO Havaia KOOPAWHAT, CHMMETPHsI OTHOCHTEINILHO MPSIMOM Y= X, pacTshKEHHE M CKaTHE BJIOJIb
0Ceil KOOpIUHaT.

Pewenue nokasarenbHbIX ypaBHEHUI.

w

Pemenne nokaszaTenbHBIX HCPABCHCTB.

ToxnecTBeHHBIE TPeoOpa30BaHus JOrapUPMHUIESCKIX BEIpakeHHA. HaxoxmeHne 3Ha4eHn torapudma mo
MIPOU3BOJIFHOMY OCHOBaHHIO. [lepexo1 OT OJJHOTO OCHOBaHUsI K IpyroMy. BeauciieHue u cpaBHeHHE JIOTapru(MOB.
JlorapudmupoBaHue u MOTCHIIMPOBAHKUE BBIPAKEHUI.

5

Pemenne norapuMuaecKux ypaBHEHUH 1 HEPABEHCTB.

13

KoHnTpoJsbHas padoTa no teme: «Crenennas, nokasareibHasi u Jorapupmuyeckas GyHKunm».

PA3JIEJI 9. HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.

30

TEMA 9.1.
ITocaexoBaTeIbHOCTH

Coaep:xaHue yueOHOro MaTepuaJia

1

IMocnenoBarensrocTn. Crioco0Bl 3a/laHns M CBOIMCTBA YHCIIOBBIX TTOCIIeI0BaTENbHOCTEH. [lonamue o npedene
nocnedosamenvhocmu. Cywecmeosanue npedeia MOHOMOHHOU 02panuieHHoll nociedosamenviocmu. CyMMUpOBaHHE
nocieioBaresibHocTel. beckoHeuHo yObIBalomas reoMeTpuiecKkas mporpeccus M e€ cymma.
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HpaRTn'{ecmle 3AHATHUSA

2

Briuncienue 3HaYeHHS JIF000r0 YaeHa NOCICA0BATCIbHOCTU IO €TI0 HOMEPY IpHU U3BECTHOU (bopMlee €ro 0611161"0 YJICHA,
OIIPEACICHUC (l)OpMyJ'ILI o61uero YJICHA MOCJICA0BATCIIbHOCTU IO U3BECTHBIM MIEPBBIM €T0 WICHAM, HAXO0XJACHUEC YICHOB
TOCJICAOBATCIIbBHOCTH ITPU 3aIaHHBIX YCJIOBHUSIX.

TEMA 9.2.
IIpousBoaHas u eé
npUMeHeHHe

o/iep:KaHMe y4eOHOro MaTepuaJia

[Monsrue o mponsBogHOH GyHKIMHU. [IpaBuia BEIYUCICHHS IPOU3BOJHBIX. [IpOM3BOIHEIE OCHOBHBIX JIEMEHTapHBIX
GbyHKIU.

[TpousBonHas cioxHoi# ¢pyHKIMH. [Ipon3BOHAS TPUTOHOMETPUUECKUX (PYHKINMI.

I'eoMeTpruecKknii CMBICI IPOU3BOJHOM. Y paBHEHHE KacaTelIbHOU K TpauKy QpyHKIHH.

HpOI/ISBOI[Haﬂ B (I)I/IBI/IKG U TCXHHUKCE. BTOpa?[ MMpou3BOAHAs U € MCXaHUYSCKUH CMBICIL.

[Mpu3Hak Bo3pactanus (yObiBaHus) GyHKIMH. KpuTHueckue ToUKH, MAaKCUMYMbl 1 MUHUMYMBI. BTopas npousBosHas u eé
TEOMETPUYECKHUH CMBICIL.

[IpuMeHeHHE TPOU3BOIHOM K MOCTPOCHHIO rPpad)uKOB (PYHKITHI.

~Njo| glslwin RA

HawnbonbIiee 1 HaMMEHbIIIEE 3HAYCHUS (I)yHKLII/II/I.

13

IIpakTHYecKHe 3aHATHA

Haxoxnenne npon3BoAHBIX (DYHKIMH; BEIYMCICHHE 3HAUYCHHUH IPOU3BOJAHBIX (PYHKIMIT B yKa3aHHBIX TOUKaX; HAXOXKICHHE
3HAUEHHMS TIEPEMEHHBIX, TIPH KOTOPBIX NPON3BOIHAS (QYHKIMY paBHA HYJIIO (OOJIbIIE MIIM MEHBIIE HYJIA).

N

Haxoxnenne npou3BOAHBIX CIOXHOW (PYHKIMH M TPUTOHOMETPUYECKHX (pyHKIMIL.

Omnpenenenue yrinoBoro kodduurenra GyHKINN; HAX0XCHHUE YpaBHEHHs KacaTeJIbHOM K rpaduky (yHKIUH B TOUKE C
3aJJaHHOM abCUNCCOM; HaX0XKIEHHEe CKOPOCTH M YCKOPEHUS; HAX0XKIeHHE TOYeK MUHUMYMa H MaKCUMyMa (pyHKITHH;
OTpeieIeHHe MPOMEKYTKOB BO3pACTaHUs U yObIBaHHS (DYHKIHH.

4

[TpumeHeHne MPOM3BOAHON K CCIIEAOBAHUIO (DYHKIIUH.

5

Hawnbomnbiiee 1 HaMeEHbIIIEE 3HAYCHUS (I)yHKIII/II/I. HpI/IMepI)I HCIIOJIb30BaHUA HpOPBBO,HHOﬁ A HAXOXKACHUA HAWJTYdIIEero
peUICHU B ITIPUKIIAJHBIX 3a/]a4aX. HaXO)K,HGHI/Ie CKOPOCTH JJIs1 Iponecca, 3aJTaHHOTO q)OpMyHOﬁ u Fpa(i)I/IKOM.

11

KOHTPOJIBH])Ie paﬁOTbl 110 TeMaM: «]'[pou:mozu{aﬂ H ee FeOMeTpl/l‘leCKl/lﬁ CMBICJD», «HpOHSBO}IHaﬂ " eé
IMPUMCEHCHHUE».

PA3JIEJI 10. IEPBOOBPA3HASI U UHTEI'PAJI

18

ConepxaHue y4eGHOro MaTepuaJjia

1

Omnpenenenne nepBoodpa3Hoii. OCHOBHOE CBOWCTBO MEPBOOOPA3HOM.

2

Tabsmia nepBooOpa3Hbix. [IpaBuia HaX0XKISHHS TIEPBOOOPA3HBIX.
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OK3. KOHTPONbHbI

3 | Imomane kxpuBonuHeitHO# Tpamerun. Materpan. ®opmyna Hetorona — JleiiOHnma.

4 | TlpuMmepsl IpUMEHEHHST HHTErpaia B (QU3HKE U TEOMETPHH.

IIpakTHUYecKHe 3aHATHS 8

1| Haxoxnenue nepBooOpa3HbIX (hyHKIUA.

2 | Beraucnenue nHTerpanoB. Berunciaenue mionanel ¢ NOMOMIBIO HHTETPAJIOB.

KonTposbHasi paboTa no pasneay: «IlepBoodpasnas u HHTErpa» 1

PA3JIEJI 11. YPABHEHHU S, CACTEMbI YPABHEHI 1 HEPABEHCTBA, 24

Coaep:xanue y4eOHOro MaTepHuaJia 12

1 | IlonsTue ypaBHEHUs, HepaBEHCTBA, CUCTEMbI. PABHOCHIIBHOCTh ypaBHEHUH, HEPaBEHCTB, CHCcTeM. PalnoHanbHbIe

ypaBHEHH M HepaBeHCTBA. [IpocTeiimme cucTeMBl PaliOHATIBHBIX YPAaBHEHHUH C ABYMsI HEHM3BECTHBIMHU.

2 | ppaunoHnanbHbIe ypaBHEHHUS M HepaBeHCTBA. llpocTelimme cucTeMbl HppalMoHaIbHBIX YPaBHEHHUH.

3 | TpuroHomMeTpuIeCcKe YpaBHEHUS U Hepagencmed. IlpocTeiinie cucTeMbl TPUTOHOMETPHIECKUX YPABHEHHMH.

4 | Tloka3aresibHBIE ypaBHEHHs M HepaBeHCTBA. [IpocTeiiniie cucTeMbl HOKa3aTeNbHBIX YPAaBHEHHI.

5 | Jlorapudmudeckue ypaBHeHHs U HepaBeHCTBA. [Ipocreiinme cucteMsl JJorapupMUIECKIX YpaBHEHHUH.

6 | Meton MHTEPBAJIOB.

IIpakTHyeckHue 3aHATHS 10

1| OcHoBHBIE IpHEMBI pelIeHNs (Pa3oKeHHe Ha MHOKUTEIHN, BBEIGHHE HOBBIX IEPEMEHHBIX, IT0JICTAaHOBKA, Tpa(uaecKui

METOJ1) PallMOHAIBHBIX YPABHEHNUH, HEPABEHCTB, CUCTEM.

2 | OcHOBHBIE IPUEMBI PELICHHS UPPAIIMOHAIBHBIX YPABHEHHH, HEPABEHCTB, CUCTEM.

3 | OcHOBHBIE IPHEMBI PEllIEHHs] TPUTOHOMETPUYECKHX YpPaBHEHHH, HEpaGeHCmeE, CUCTEM.

4 | OcHOBHbIE ITPUEMBI PEUICHHs T0Ka3aTeNbHbIX U JOTapu(pMHUIECKUX YPABHEHHU, HEPABEHCTB, CUCTEM.

KOHTpOHLHaﬂ paﬁoTa Mo pasjeny: «YpaBHEHHs, CHCTEMbl YPABHCHHU, HEPABEHCTBAY. 2
PA3JEJI 12. MHOT'OI'PAHHUKU U KPYTJIBIE TEJIA. 30

TEMA 12.1. Coaep:kaHue y4e0HOro MaTepuaa 6
MHororpanHuku. 1 [ToHsiTHE O TEOMETPUIECKOM TEJI€ U €T0 MOBEPXHOCTH. [IOHATHE 0 MHOTOTpaHHUKE. BbInyKable MHO20SPAHHUKU.
Ipusma. Bepmmnsl, pébpa, rpanu MHOTOrpaHHuKa. [Ipu3ma. [psimas u naxnonnas npusma. [IpaBuisHas mpu3Ma.

Paszsépmra. Muozozpannvie yanvl. Teopema Jiinepa.

2 [Mapamnenenunen, ero Buas! 1 cBoiictBa. Ky6. Cummerpun B KyOe, B mapaenenunese, 6 npusme. Cedenus Kyoa,
TPU3MBIL.
3 [TonsTre 0 miomaan moBepxHocTH Tena. Ilnomans noBepxuocty npusmsl. [TlonsTre 06béMa Tena. O6BEMEI

MpAMOYTOJIBHOI'O MapajuiejJenuIeaa, HpHMOﬁ IIPU3MBI.
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IIpakTnyeckune 3aHsATHS

1 | Pemenne 3aaq Ha BRIYUCIICHHE OJIEMEHTOB, IJIONIaAN IMTOBEPXHOCTHU U 00BEMa TIPU3MBI.

TEMA 12.2.
MHoOrorpaHHuKH.
ITupamupa.

Coaep:xaHue y4eOHOro MaTepuaJia

1

Iupamuna. Terpasap. IlpaBuibHas nupamuna. Yceuéunaa nupamuda. Cummerpus B npoctpaHctse. [IpaBuibHbIe
MHOTOTPaHHUKU. DIEMEHTBI CUMMEMPUU NPAGUNIbHbIX MHO202panHukog. CeueHus nupamupl. Ilnomans NoBepXHOCTH
nupaMuabl. O0bEM nupamupl. [Tlogodue ten. OTHOWIECHUS IIIOMAeH TOBEPXHOCTEH 1 00hEMOB 1M0I00HBIX TEL.

IlpakTH4yecKkue 3aHATHA

1

Pemenne 3a4a4 Ha BbIYUCJICHUC 3JICMCHTOB, IJIOMIAIW NOBEPXHOCTH U 00BEMa nUpaMuJbl.

2

OmnpeneneHye IOMAIHM TOTHON NOBEPXHOCTH U 00bEMa Guryp, nMeronx GopMy NpHU3MBL, THPAMUIBL.

KourpoJsbHas paboTra no teme: « Muororpannuku. [liomaan, 1oBepxXHOCTH H 00BEMY.

[EEN

TEMA 12. 3. Tena
BpalleHusl.

Coaep:xanue y4eOHOro MaTepHuaJia

1

Honsrne nmmmaApa. [Inomans moBepxHocTr MIIHHAPA. O0BEM ITHHIPA. Beraucnerne 00bEMOB TEI ¢ TIOMOIIBIO
OTIpeNIeIEHHOTO MHTETpaa.

Ionsrue xonyca. CedeHns KOHyCa IIOCKOCTAMU. Yceuénnuii konyc. Ilnomanp moBepxHocTH KoHyca. O0BEM
KOHyca.

Llap u cdhepa, ux ceuenust. [lnomanp cdheprl. B3aumHoe pacnionoxenue cdepsl u mwiockoct. KacarenbHast
TUIOCKOCTH K cepe. OO6BEM mapa.

HpaKanecmle 3AaHATHUSA

Pemenue 3a7a4 Ha BBIYUCJIICHUEC DJIEMEHTOB, IUIOMAAN ITOBEPXHOCTU U 00BéMa Ten BpalICHUs.

KonTpoJsbHasi pa6ora no teme: «Tena Bpamenust. ILiouans N0BepXHOCTH H 06bEM».

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIUe 0003HaYeHUS:

1 — o3HakomuTENbHBIHN (y3HaBaHUE paHee U3yUYEHHBIX OOBEKTOB, CBOWCTB);

2 — PeTpPOIYKTUBHBIN (BBITIOTHEHUE ICATEIIEHOCTH 110 00pa3ily, HHCTPYKIIUHU HITH TTOJT PYKOBOACTBOM);

3 — IPOAYKTHBHBIHN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHIIIOJHEHUE JIEATEIbHOCTH, pellieHHe MPOOIeMHBIX 3a7ay).
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IMPUMEPHBIE TEMbI UHANBUAYAJIbHBIX ITPOEKTOB

+ Konunueckue ceyeHus: U uX NPUMEHEHHE B TEXHUKE;

+ Jlorapudmsl U UX IpUMEHEHUE B )KU3HHU;

*  Hcropus pa3BuTHs 4MCIIa;

* Hcropus pa3BUTHS TEOMETPUU;

+ [lapanienbHOCTh U MEPIECHAUKYISIPHOCTD B CTPOUTENIBCTBE U APXUTEKTYPE;
* Hcnosp30oBaHue TPUTOHOMETPUHU B HAYKE U TEXHUKE;

* BosHukHOBeHHE TpUroHOMeTpuueckux Tabmuu. M bpaauc;
+  Hcropus pa3Butus KOMOMHATOPUKH;

+  Teopus BEepOATHOCTEH U UCTOPUICCKHE COOBITHS;

+  CraTuCTHKA B XH3HH;

* IlpaBunbHBIE MHOTOIPAHHUKHU;

+  Cummerpus B IpUPOJE;

+  Cummerpust B UICKYCCTBE;

* Ilupamupas! Erunra;

+ Tena Bparmenus B Moeli mpodeccuu;

+ Tena BpameHus: BOKpYTr Hac;

+ MaremaTuka B MOEH CIEIUATIbHOCTH.

3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI JIMCHUIIJIMHBI
3.1. TpeboBaHusA K MMHUMAJIbHOMY MaTepPHAJbLHO-TEXHMYECKOMY o0ecneyeHn 0
Peanu3zanus nporpaMmsbl AUCHUIUIMHBI TpeOyeT Hannuus yueonoro kabunera MATEMATHKU.
O6opynoBanue y4eOHOro KabuHeTa:

® 110CaJIOYHBIC MECTA IO KOJIMYECTBY 00 YUaIOIIMXCS;
® pabouee MeCTO IpernoaaBaTers;

® KOMIUIEKT y4eOHO-METOIUYECKOW TOKyMeHTanuu (y4eOHUKHM H YydeOHble MmocoOus,
COOpHUKHM 3aJ1a4, KAapTOUKU-3a/IaHHs], KOMIUIEKTHI TeCTOBbIX 3afanuii, KUMs1 EI'D);

® HarJsIAHbIC ocoous (CXGMLI, Ta6J'II/ILU:I, MOZACIIN TrCOMCTPHUICCKUX TCJ'I).

Texnuveckue cpeacTBa 00y4eHHUs:
® KOMIIBIOTEP C JIMIEH3MOHHBIM MPOrpaMMHBIM 00eCreYeHHeM, UMEIOIINM BBIXOJ] B CETh
WHTepHeT;
e MyJbTHMEINA IPOEKTOP C IKPAHOM;
e [porpamMMHoOe obecrieueHue ooero u NpoPpecCHOHANBHOTO Ha3HAYCHUS;
e [IPUHTEDP.

3.2. UudopmanuonHoe odecriedeHne 00yueHus
Ilepeyenb y4eOHbIX M31aHuii, UHTEpHET-pecypcoB, 10NOJTHUTEIbHOM JIUTEPATYPbI
OcHOBHBIC HCTOYHHKH:
1. JI.C. Aranacss u np. 'eometpust 10 — 11 kmaccel. — M.: [Ipocsemienue, 2018.
2. IIILA.AnumoB u 1p. AnreOpa W Hayajga mareMarnueckoro anammsa. 10 - 11. — M.:
[Tpoceemenue, 2018.
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I[OIIOJIHP[TCJILHLIC HCTOYHUKMU:

1.

2.

10.

11.

J. ©. AiiBazsH, JI. A. AiiBazsH. [loypounsie turanel mo yueOHuky JI. C. AtanacsHa
Boarorpan: « Yuutens ATCy», 2004.

M.U. bammakoB AnreOpa u Hayajna MaTeMaTHYecKoro aHainu3a (6a30BbIil ypOBEHb).

10 xmacc — M.: IIpocBemenue, 2005.

M.M. bammakoB Aunrebpa ¥ Hayajga MaTeMaTHUeCKOro aHaiu3a (0a30BbI YPOBEHBD).
11 knmacc — M.: IIpocsemenue, 2005.

A.A. lanassu Maremaruka.- M.: ©DOPYM-UH®PA, 2007.

1O. II. Aynuunsiy, B. JI. Kponray3. KonTposbHble paboThl 110 anredpe 1 HauauiaM aHajau3a
10, 11 xmaccer (k yueOnuky A. H. Konmoroposa) — M.: «Dx3amen», 2008.

C. M. Hukonwckuii u ap. Anredpa u Hadana MmareMarudeckoro ananumsa. 10 kmacc — M.:
[Ipoceemenue, 2011.

C. M. Hukonbckuit u 1p. Anrebpa u Hauaia MaTemMaTHueckoro ananusa. 11 kmacc — M.:
[Ipoceemenue, 2011.

A. H. Pypykun. [loypounsie pa3pabotku no anredpe u Hayanam aHanusa 10 kinacc k YMK
A. H. Konmoroposa. M.: «BAKO», 2009.

A. H. Pypykumn, E. B. BpoBkosa, I'. B. JIynenxko, T. A. [TspxoBa. [Toypounsie pazpaboTku 1o
anredpe u Havanam aHanusa 11 kmacc k YMK A. H. Konmoroposa. M.:
«BAKO», 2009.

Enunblii rocygapctBenHblil sk3amed 2009. MaremaTtnka. Y4ueOHO — TPEHUPOBOYHbBIE
MaTepuaibl As noaroroBku yuammxcs / OUIIA — M.: Uatennekt — Lentp, 2009.

Enunbiii rocynapctBeHHbld 3k3ameH 2010. Marematuka. VY4eOHO — TpPEeHHPOBOUHBIE
MaTepuaibl A noarotoBku yuammxcs / OUIIA — M.: Unatennekt — Lentp, 2010.

HNHTepHeT-pecypcebl:

wwwe.fcior.edu.ru (MadbopManoHHbie, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MaTePHAIbI).
www.school-collection.edu.ru (Exunas komrekuun nudpoBeIX 00pa30BaTeIbHBIX

pPECYpCOB).

http://ru.wikipedia.org/wiki/Pa3iensl_maremMaTtuku
http://www.exponenta.ru/educat/links/l educ.asp

www.slovari.yandex.ru

www.webmath.ru (Pemenne 3amad 1o MareMaTtuke, TEOPUH BEPOSTHOCTH)

ook w N



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://ru.wikipedia.org/wiki/Разделы_математики
http://www.exponenta.ru/educat/links/l_educ.asp
http://www.slovari.yandex.ru/
http://www.webmath.ru/

MuHucTepcTBO 00pasoBaHus Tynbckon obnactu
locynapcTBeHHOE NpodheccmoHanbHoe obpazoBaTenibHoe yupexaeHue Tynbckoi odbnactu
«[JOHCKOI NONUTEXHUYECKUIA KONNemK»

ONCLUUNNNHDI «MaTemaTuka»

HaumeHoBaHWe pokymeHTa: Pabouasi nmporpamma y4eGHoil

YcnosHoe obosHaderue: Pl OY[, 04 15.01.05

Pedakuyus Ne 1 Jlnct 18 n3 20

o -
NameneHue NeT OK3. KOHTPONbHbIIA

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI
KOHTpOJIb U OLICHKA PE3yJbTaTOB OCBOCHUS AUCLUIUIMHBI OCYLIECTBIISAETCS IIPENOo1aBaTelIeM

B IIpoLeCccE IMPOBEACHHUA TCKYIICTO, HNEPUOAUYCCKOro M

o0yyJarouuxcs.

WTOTOBOTO KOHTPOJICH 3HAHUM

Texkyuuii KOHTPOJIb OCYIIECTBJIAETCA METOAAMHU:
v/ YCTHOTO KOHTPOJISI B (pOpME: YCTHOTO M (DPOHTAIBHOTO OIMPOCOB MO TEOPETHUECKOMY
MaTtepuaiy, paboTsl ¢ TabiHuIaMu U GopMynamu, rpaduKamu;
v THCBMEHHOW TPOBEPKH B (OpME: pEIICHHs YIPAKHCHUM, BBITOJIHCHUS JTOMAIIHUX
3agaHuii, paboThl ¢ Tabnuuamu u Gopmynamu, rpadukamu, paboTa ¢ TUTEPATypoOl —
COCTaBJIEHUE CIIPABOYHOTO MaTepHalla, MaTEeMaTHUECKUX TUKTAHTOB, CAMOCTOSTEIbHBIX
paboT, TeCTOBBIX 33JaHUN, TOCTPOSHUE AITOPUTMA JCHCTBHIA;
v/ TIpaKkTHYeCKO# paboThl B popMe: IPAKTHUECKUX PaboT.
IMepuoanyeckuii KOHTPOJIb OCYIIECTBJISIETCS METOIOM:

v’ IIHCHMEHHOI TIPOBEPKHU B (POPME: ayJUTOPHBIX KOHTPOJIBHBIX PAOOT.
HToroBblii KOHTPOJIb OCYIECTBJIAETCS METOAOM:

v’ IHCBMEHHOI TIPOBEPKHU B (hOPME: KOHTPOJILHOM pabOTHI.
KonTpoJsb 3a cemecTp ocylecTBIsAETCH METOAOM:

v/ HaKONMTEJIBbHOM CHCTEMBI OLIEHOK 3a TEKYIIHIA, IEPUOINIECCKUIN U HTOTOBBIM KOHTPOJIH
3HaHUN 00ydaromuxcs B popMe: UTOrOBOM OLIEHKH.

Pe3yJIl>TaTbI OCBOCHHUSA TUCHHUIIJINHBI

®opMbI 1 METOILI KOHTPOJISI 1 OLIEeHKHU Pe3yJIbTaTOB
00yuyeHust

® JIUYHOCHIHbIE:

- pa3BUTHE  JIOTUYECKOTO  MBIILICHHS,
MIPOCTPAHCTBEHHOTO BOOOPAXCHUS, aJITOPUT-
MUYECKOW KYJIBTYPhl Ha YPOBHE, HEOOXOIUMOM
JUIST Oymymien poheCCHOHATBHOM
JeSATEILHOCTH,

- OBJIaJACHHUC MATCMATHUYCCKUMHU 3HAHUAMU U
YMCHUAMU, HCO6XO)II/IMI)IMI/I B HOBCGI[HCBHOﬁ
KU3HU n JJISA OCBOCHUA AJUCIHUITIINH
poheCCHOHATLHOTO IHKIIA;

- TOTOBHOCTH K OOpa30BaHHUIO, B TOM YHUCIIE
caMo00pazoBaHuIo;

- TOTOBHOCTh K CaMOCTOSITEJIbHON TBOPUYECKOU
Y OTBETCTBEHHOM JICSITEIBHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOW paboTe,
COTPYIHUYECTBY CO CBEpCTHHUKaMH B 00pa-
30BaTEILHON U JAPYrux Bugax JCATCIbHOCTH,

[Tpumenenue npu 0ObSICHEHUN MAaTEMATHYECKUX
TEPMHUHOB; 0(OPMIICHHE 3aJIJaHUH C
UCIIOJIb30BAHUEM MATEMaTU4YECKOW CUMBOJIMKH;
y4aCTueC B MPCAMCETHBIX OJIMMITMAAax,
BUKTOPHHAX, HEJENSX; OJTOTOBKA
MpE3EHTAlNi, UHAUBUIYAIbHBIX U
KOJIJIEKTMBHBIX NPOEKTOB; paboTa ¢
Pa3IMIHBIMU HCTOYHHUKAMMU.

° Memanpedmemuble:

- YMCHHUC CaMOCTOATCIIBHO OIPCACATh LEIU

ACATCIIBHOCTHU n COCTaBJIATH I1IJIaHbI
ACATCIIBHOCTH,

- YMCHHE CaMOCTOATCIbHO OCYIICCTBJIATD,
KOHTPOJIHUPOBATH n KOPPCKTHUPOBATDH
ACATCIIbHOCTD,

-  YMCHHC HCIIOJb30BaTb BCC BO3MOXXHBIC

pecypcChl ISl JOCTUKEHHUS TTOCTABIICHHBIX IICIICH
W peajau3aliiy IIAHOB JCSITCIbHOCTH,

- YMEHHE BBIOMpaTh YCIICIIHBIC CTpPaTEerdd B
Pa3IMYHBIX CUTYAIHIX;

CocraBieHre KJIacTepoB; MyOIWYHAs 3aIIUTa
PELIEHHBIX IPUMEPOB, ApryMEHTALUs
MIPETIOKEHUN B MPAaBUILHOCTH BHIOPAHHBIX
dhopmyn; caMoaHaIHM3 JESTEIHHOCTH
CTYJEHTOB TIPH MPOBEICHUU pedreKcuu;
3aIl0JIHEHHE JIUCTOB PE3yIbTATUBHOCTH, T/IC
CTYACHTBI OTMCYAKOT JIMYHBIC YCTICXU U YUaCTHUC
B PEUICHUN COBMECTHOM JIEATEITLHOCTH;
IIOAIr0OTOBKAa Hpe3€HTaHI/II>'I, WHAUWBUAYAJIBbHBIX U
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- YMEHHUE SICHO, JIOTUYHO H3JIaraTh CBOI TOUKY
3pEHHUs;

- YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX
MCTOYHUKAX UHPOPMAIMH, KPUTHUYECKH
OLICHUBaTh MHGOPMAIHUIO, TIOTYyYaEMYIO U3
PA3JIMYHBIX KCTOYHHUKOB,

- LIEJIEYCTPEMIIEHHOCTD B IOUCKAX U IPUHATUU
pELIEHHUI;

KOJUICKTUBHBIX IIPOCKTOB; pa60Ta C
Pa3IMIHBIMU HCTOYHHUKAMMU.

* npeomemHbvle:.

YpaBHeHNsI 1 HEPABEHCTBA

- BJIAJICHUE METOAOM AJITOPUTMOB, YMEHHUEM HX
IIPpUMCHATD, IpOBOAUTH JOKa3aTCJIbHBIC
pacCyXJIeHHsI B XOJI€ peLIEHUs 3a/1a4;

- BJIaACHHUC CTaHAapTHBIMU npueMamMu
PCUICHHUA palMOHAJIbHBIX W HPpallMOHAJIbHEBIX,
II0Ka3aTCJIbHbBIX, CTCIICHHBIX,
TPUTOHOMETPUUECKUX ypaBHEHUH u
HEPaBEHCTB, UX CUCTEM;

- BJIaJICHUE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM IIPHU PELICHUN 3a1a4

Onpoc 1o TeopeTuuecKoMy MaTepHaiy;
BBITIOJIHEHHE  THUIOBBIX NPHUMEPOB; padoTa ¢
¢dopMmynaMu;  cocTaBiIeHHME TaOJULl, peIIeHue
3amaHuil w3 MmarepuanoB EI'D; mnocrpoeHue
aJIropuT™Ma JIeHCTBMIA; paboTa ¢ JIUTEpaTypol U
COCTaBJIEHUE CIIPABOYHOIO0 MaTepuaia; padora
rpaduKaMy; TECTOBbIE 3a/laHUsl; IOJATrOTOBKA
Ipe3eHTaluuid AoMaliHss padoTa; KOHTPOJIbHAs
paboTa, UTOTOBBIN KOHTPOJIb 3HAHUH.

DYyHKUMH U TPaPUKU
- BIAQJCHUE YMEHHEM  XapaKTEepPU30BaThb
noBe/ieHne (QyHKIUM;
- HCIOJIb30BAaHUE IIOJYYCHHBIX 3HAHUU U
ONMCAaHUS U aHAIN3a PEAIBHBIX 3aBUCUMOCTEN

Omnpoc 1o TeopeTuyeckoMy MaTepHuainy;
BBIIIOJIHEHHE  THIIOBBIX TPUMEPOB; padoTa C
dbopMynamu; coctaBieHue Tabmui; paboTa C
TabIMLaMU;, pELIeHUE 3aJlaHui U3 MaTephalioB
EI'D; pabora c¢ rpadukamMu; HOCTpOECHUE
aNropuTMa JeHCTBUM; paboTa ¢ JIUTEepaTypord U
COCTaBJICHUE CIPaBOYHOTO MarepHaa;
TECTOBBIC 3aJ[aHWS; IOATOTOBKA TMPE3ECHTAILNH;
JoMallHsAs ~ paboTa; KOHTpOJbHas  paboTa,
WTOTOBBII KOHTPOJIb 3HAHUM.

Kom0nnaTopuka, cTaTHCTHKA M TEOPHUS
BEPOSITHOCTEH

- BJIaJCHHUC YMCHHUCM HaXOIWUTh W OLCHHUBATH
BEPOATHOCTH HACTYIUIEHUS CcOOBITHI B
HpOCTeI\/IIHII/IX MNPaKTUYCCKUX CUTyallUusgaX,
- BJIaJICHUE YMEHHUEM HaxOJIUThb U OLICHUBATH
OCHOBHBIE XapaKTEepUCTUKU CIIy4aiiHbIX
BEJIMYNH;
- BJIAJICHNE HAaBBbIKAMU MCIIOJIb30BaHUs TOTOBBIX

KOMITBIOTEPHBIX ITPOTrpaMM IIPH PEILIEHUH 3a/1a4

Onpoc 1o TeopeTHIecKkoMy MaTepuainy;

BBITIOJTHEHUE ylnpakHeHui; pabora ¢
¢dopmynamu; oTpabOTKa alropuT™Ma JAEUCTBUI;
pabota ¢ JHTEpaTypoil W  COCTaBJICHHE
CIPaBOYHOTO MmarepHaa, HOJrOTOBKA

MPE3CHTAIIN; TOMAITHsS padoTa.

I'eomeTrpus

- BJIaA€HUC OCHOBHBIMU IMOHATHUAMU O ITJIOCKUX
U MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
(urypax, uX OCHOBHBIMH CBOMCTBaMHU;

- BJIaJICHHE YMEHHEM pacro3HaBaTh
reoMeTpruecKue GUryphl Ha YepTEKaX, MOJIEIIX
U B peabHOM MHUPE;

- BJIaACHUC YMCHHUCM IPUMCHSATH H3YYCHHBIC
CBOICTBa reoMeTpuueckux Guryp u popmys mist
peIIeHHsI TEOMETPUIECKHX 3a/1a4 U 33714 C
MIPAKTUYECKUM COACPKAHHIEM;

Omnpoc 1o TeopeTuyeckoMy MaTrepuaiy; pabora
C TUTEPATYpPOH U COCTABIIEHUE CITPABOYHOTO
MaTepuaina; paboTa ¢ uepTexamu;
MaTeMaTHYECKUH TUKTAHT; MPAKTHYECKHE
paboThI (M3roTOBIEHHE MOJIENIEH ); TECTOBBIE
3a/IaHMs; CAMOCTOATENbHBIE pabOThI;, paboTa ¢
(dbopMmynaMu; penieHre 3a1a4; HalucaHue
COOOIIICHUH; TTOATOTOBKA MPE3CHTAIINN;
JIOMAIIHssE paboTa; KOHTPOJIbHBIE PaOOTHI,
WUTOTOBBIA KOHTPOJIb 3HAHUM.
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B pe3yJbTaTe OCBOCHUSA NTUCHUIIJIMHBI CTYACHT NO0JIKCH UMETh:

- IPEACTaBICHUE O MaTeMaTHKe KaK YacTu
MHUPOBOM KyJIbTYpbl M MECTE€ MAaTEMaTUKU B
COBPEMEHHOW LMBUIM3ALMU, CIIOCO0AX ONMCAHUS
SBJICHUM pPEAJBHOIO MHpPa Ha MAaTeMaTU4eCKOM
SA3BIKE;

- IpelcTaBieHHE 00 OCHOBHBIX HOHSATHSIX
MaTEMaTHYECKOI0 aHAJIN3a U UX CBOMCTBAX;

- TPEJICTaBICHHE O TIpoOLeccax M sABJICHUAX,
MMEIOIINX BEPOSITHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM
MHpE;

- OPeACTaBICHHE 00 OCHOBHBIX IOHATHSX
3JIEMEHTAPHOU TEOPUH BEPOSTHOCTEN.

Pabora ¢

JIUTEpATypoOll U  COCTAaBJICHHE
CIIPaBOYHOTO MaTepuana,; HarucaHue
pedepartos; IIOJITOTOBKA MIPE3CHTALINH,

HHIUBHUAYAJIbHBIX IIPOCKTOB.




