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1. TACIIOPT TPOT'PAMMBI YYEBHOM JTUCIUTIIMHBI
OV /.04 MaTemaTuKa

1.1. O6n1acTh NPUMEHEHUS] TPOTPAMMBI

Pabouas nporpamma yueOHoi aucturinael OY .03 MaTtematuka siBasieTcs
4acThbl0O OCHOBHOM mpodeccroHanbHOM  00pa3oBaTeNbHON  MporpaMmbl B
cootBeTcTBUM ¢ PI'OC mo cnenumansHoctr CIIO 09.02.04 MudopmannoHHbIC
CUCTEMBI (IT0 OTPACIISIM).

1.2. Mecro y4eOHOIl JAUCHMIUIMHBI B CTPYKType OCHOBHOH
npogeccnoHaIbLHON 00pa30BaTeJIbHOM MPOrPaMMbI

VyeOHas UCHUILINHA OV .03 Marematuka BXOJIUT B
obmenpodecCHOHAIBHBIN YUeOHBIN ITUKIT.

1.3. TpeboBaHusi K pe3yJibTaTaM 0CBOEHUS JUCITUTIMHBI

[Ipomiecc  w3y4yeHusi AMCHMIUIMHBI — HampaBiieH Ha (opMupoBaHue
CJIEAYIOIINX KOMIIETECHIIH:

OK O0I. BseiOupate cmocoObl pemeHus 3aaad  MpoQecCHOHATBHON
NESATeTbHOCTH, TPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh NOWMCK, aHAIM3 M HHTEPIPETALUI0O HHPOpMAaLUH,
HEO0OXOMMOM s BRITIOJTHEHUS 3a/1a4 Mpo(heCcCUOHATBHOM NeATeTbHOCTH.

OK 03. [InanupoBath U peayM30BBIBATH COOCTBEHHOE TpOodeccruoHaIbHOEe U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboTaTh B KOJJIEKTUBE B KOMaH 1€, 3QPEKTUBHO B3aUMOICHCTBOBATh
C KOJUJIEraMH, pyKOBOACTBOM, KIIMEHTAMH.

OK 05. OcyniectBiATh YCTHYKO M IIMCBbMEHHYIO KOMMYHHUKALMIO Ha
rOCyJIapCTBEHHOM SI3bIKE€ C YYETOM OCOOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IIposBnsATH IrPa)XJaHCKO-TIATPUOTUYECKYIO MO3ULHIO,
JIEMOHCTPUPOBATh  OCO3HAHHOE TOBEJACHUE HAa OCHOBE  TPaAUIMOHHBIX
0O0IIIEYeIOBEYECKHUX [IEHHOCTEM.

OK  07. CopeiicTBOBaTh  COXPAHEHUIO  OKPYXKalIlIed  cpensl,

pecypcocoepekeHunto, 3QPEeKTUBHO JEHCTBOBATH B UPE3BbIYANHBIX CUTYaILIUSIX.



OK 08. Hcnonp3oBaTh cpeacTtBa (HU3HUECKON KyJIbTYPHI AJSl COXpAaHEHUS U
YKpEIUIEHUsI 3/I0pOBbs B TMpolecce MpodhecCHOHANbHON AESITeNbHOCTH U
HOJIEpKaHUS HEOOXOAUMOTO YPOBHS (PU3NUECKON MTOATOTOBICHHOCTH.

OK 09. Ucnonb3oBaTh HHPOPMAITMOHHBIE TEXHOJIOTHH B TPO(GECCHOHATHFHON
NESTEIBHOCTH.

OK 10. Tlonb3oBaThcsi  mpoecCHOHANBbHON  JTIOKyMEHTaluenl  Ha
rOCyJapCTBEHHOM M HHOCTPAHHOM SI3bIKE.

OK 11. [IInaHupoBaTb  MNOPEANPUHUMATEIBCKYIO  JCSATEIbHOCTH B
npodeccuoHabHOM cdepe.

14. Meam wu 3agayd  y4yeOHOM JUCUMIUIMHBI — TpPeOOBAaHMA K
pe3yJIbTaTaM OCBOCHHS AUCHUILIUHBI:
B pe3ynbTaTe 0CBOCHHUS TUCUUILIMHBI 00yYaoIUNiCs JOJKEH yMens.

— BBIIOJHATh apU(PMETHUECKHE JEHUCTBUS HAJ YHUCIIaMH, COY€Tas yCTHBIE U
NUCHbMEHHBIE MPUEMbI; HAXOAUTh NPUOIMIKEHHBbIE 3HAUEHUS BEIUYUH U
MOTPEIIHOCTA BbIYUCIICHUN (a0COMIOTHAsT U OTHOCHUTENbHAs); CpaBHUBATh
YUCJIOBBIE BBIPAKEHUS;

— HaxOJUTh 3HAYCHHs] KOpPHS, CTENEHH, Jorapupma, TPUTOHOMETPUUYECKUX
BBIDAKEHUII HAa OCHOBE ONpPEAENCHUs, HUCIOJb3ysl NpPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEJCTBA; MOJIb30BAThCs MPUOIMIKEHHON OLICHKOW Mpu
PaKTUYECKHUX PACUETAX;

— BBINOJHATh NPeoOpa30oBaHUsl BBIPAKEHUHN, MPUMEHSST (HOPMYJIIbI, CBSI3aHHBIE
CO CBOWCTBAaMHM CTENEHEeH, TorapumMoB, TPUTOHOMETPUUECKUX (DYHKITHIA;

— BBIYMCIATH 3HAUY€HUE (PYHKIMU MO 33JaHHOMY 3HAYEHHUIO apryMeHTa MpH
pa3IMYHBIX cocobax 3aaaHus GyHKIUU;

— OIpEeAeNaTh OCHOBHBIE CBOWCTBA YHMCIIOBBIX (DYHKLHH, WILTIOCTPUPOBATH UX
Ha rpaduKax;

— CTpouTh TrpaduKH H3YYEHHBIX (YHKUMNA, WILTIOCTPUPOBATh MO Tpaduky
CBOMCTBA JIEMEHTAPHBIX (PYHKIINH;

— HCIIOJIb30BaTh MOHATHE (PYHKIMU JUIsI OMUCAHHS M aHaJN3a 3aBHCUMOCTEM

BEJIMYNH;



HAXOJUTbh MMPOU3BOIHBIEC ANEMEHTAPHBIX (PYHKIIUIA;

MCITOJI30BaTh IPOU3BOIHYIO JIJISl U3YUEHUSI CBOMCTB (DYHKIIMI M IOCTPOCHUS
rpadukos;

IPUMEHATHh NPOU3BOAHYIO Ul HMPOBEIEHUS MPUOIIMKEHHBIX BBIYMCICHUM,
pelmarh 3aJayu MPUKIAJHOTO XapaKkTepa Ha HAXOXJIEHUE HauOOJBIIETO U
HaWMEHBIIEr0 3HAYECHNS,

BBIUUCIIATH B IPOCTEHIINX CIIydasix IJIOMAAN U OOBEMBI C UCIIOJIb30BAHUEM
OIIPEIEIICHHOI0 UHTETPAJIa;

permarb palMOHAJIbHEIE, [TOKA3aTeIIbHbIE, norapupMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHHUsI, CBOIAIIMECS K JIUHEUHBIM U KBAJIPATHBIM,
a TAK)KE€ AaHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

UCITIOJIB30BaTh IpapUuecKuil METO]] PEIICHUs YPAaBHEHUN U HEPABEHCTB;
M300pakaTh HA KOOPJAMHATHON MJIOCKOCTH PELIEHUS] YPaBHEHUN, HEPABEHCTB
U CHUCTEM C IByMS HEU3BECTHBIMU;

COCTaBIIAITb M pelaTh YPAaBHEHHS M HEPABEHCTBA, CBS3BIBAOIIME
HEU3BECTHBIEC BEIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAJIHBIX) 3a/1a4yax;
pemarth npocreiime KOMOMHATOPHBIE 3a/1a4l METOAOM Iepedopa, a TakKe C
UCIIOJIb30BaHUEM H3BECTHBIX (POPMYI;

BBIUHCIIATh B MPOCTEHIIMX CIy4yasiXx BEPOATHOCTU COOBITHMII Ha OCHOBE
IIOJICYETa YHCIIA UCXOI0B;

pacro3HaBaThb Ha dYepTekax U MOJENSIX MPOCTPAHCTBEHHbIE (POPMBL;
COOTHOCHUTH TPEXMEpPHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;
ONMCBHIBATh  B3aUMHOE  PACIIOJOKEHHE TPSAMBIX UM IUIOCKOCTEM B
IPOCTPAHCTBE, ApTYMEHTHUPOBATH CBOU CYXJACHUS 00 3TOM PacloI0kKEHHUH;
aHaAJIM3UPOBATh B MPOCTEHIINX CIIydyasX B3aMMHOE PaclojOKEHHE 0ObEKTOB
B IIPOCTPAHCTBE;

u300pakaTb OCHOBHbIE MHOTOTPAHHUKH M KpPYTJble Tela; BBIMNOJHATD
YEPTEXKU 110 YCIOBUSM 33/1a4;

CTPOUTH MPOCTEUIINE CeUeHUsI KyOa, MPU3MbI, TUPAMHUIbI;



— pewmarb IUIAHUMETPUYECKUE U MPOCTEUIINE CTEPEOMETPUUECKHUE 331a4M Ha
HaXOXKJECHUE TEOMETPUIECCKUX BEIMUWH (JJTMH, YTJIOB, IUIOMIA e, 00BEMOB);
— MCIOJIB30BaTh IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4 IIJIAHUMETPUUECKUE

q)aKTBI N MCTOJbI,

— TPOBOJUTH JOKA3ATEIbHBIE PACCYXKICHUS B XOJ€ PEIICHUS 3a1aY;

1.4. PexomenayemMoe KOJMYECTBO 4YacOB HAa OCBOCHHE MNPOrpaMMbI

TUCHUIIIHHBI:

MaKCHUMaJbHOU yueOHON Harpy3ku oOydatomerocs 351 yacoB, B TOM UuCIIe:
00s3aTeIbHON ayAUTOPHON yueOHON Harpy3ku oOydaronierocsi 234 4acos;

CaMOCTOATENbHOM paboThl 00yyatomerocs 117 gacos.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUEBHOM

JTUCLHUTIIMHBI

MartemaTuka: aﬂreﬁpa, HavYajJa MAaTEMATHICCKOIo aHaJIu3a, rcoMeTpus

2.1. O0bem yueOHOI TUCHUIUINHBI U BUAbI y4e0HOI padoThl

IMPAKTHYCCKOT0 COACPKAHNA

Buna yuyeo6Hoii padoThl Koauuecm
60 uacos
MaxkcumasibHasi yueOHasi HArpy3Ka (Bcero) 351
OQo0s13aTeIbHAN ayAUTOPHAA y4eOHAasl Harpy3Ka (Bcero) 234
B TOM YHCJIC:
Teopust + mpakTUUYeCKue 3aHATHS 58+134
KOHTPOJIbHBIE pa0OTHI 42
CamocTosiTesibHasi pabora 00y4aromerocs (Bcero) 117
B TOM YHCJIC:
BBITIOJTHEHHE pedepara 28
paboTa ¢ yaeOHOW 1 CIIPaBOYHOM JTUTEPATYPOU 60
CO3JJaHUI MPEe3EHTAlNN 11
CO37laHME MOJIEJe MHOTOTPAHHUKOB U KPYTJIBIX Tell 4
pEIIeHNEe BapUaTHUBHBIX 3a7a4 10
COCTaBJICHME W peIlIeHHue 3aaay MPUKIAIHOTO U 4

Hmozoean ammecmauus 6 d)opMe NUCbMEHHO20 IK3AMEHA




2.2. TemaTu4yecKui IJIAH U COAEPKaAHNE Y4eOHOM AUCHUILIHMHBI «MaTemMaTuka: ajaredpa, Ha4YajJIa MATEeMATHYECKOT 0

aHaJ/JIu3a, recoMeTpus»

HaumeHoBaHue pa3/iesioB U TeM

Conep:kanue y4eOHOro MaTepuasia, JadopaTopHbie padoTbl U
NPaKTHYeCKUE 3aHATHS, CAMOCTOSITE/IbHAsA padoTa 00yyauuxcs

O0BeM
4acoB

YpoBeHb
O0CBOEHUA

Bsenenue

Coaep:xanue yueOHOT0 MaTepHaJia

Martemartuka B HayKe, TEXHUKE, SKOHOMHUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHIX
U IIPaKTUYECKOM AesitenbHoCTU. Llenu u 3aaun u3yueHust MaTeMaTHUKU B
YUPEXKJIEHUSX HAYaIbHOTO NIPOo(heCcCHOHATIBLHOr0 00pa3oBaHus

2

Pa3gen 1. Pa3Burue moHsaTHe 0
quce

10+11

Tema 1.1 PazButue noHsITUd 0
quciie

Coaep:xxanue yue0HOro MaTepHaJia

OnpeﬂeHeHHe LCJIbIX U pallMOHAJIbHBIX, I[GﬁCTBHTCJIBHbIX HUCCII.
OHpe,I[eJ'ICHI/IC MOAYJIA 9urciia. HpI/I6J'II/I)KeHHI>Ie BBIYMCIICHUA.

IIpakTH4yeckue 3aHATHS

Apudmernueckue onepanuy HaJl JeMCTBUTEIbHBIMU YHCIIAMHU.
[TpeobpazoBanre BbIpaKEHHI, COIEPIKAITIX MOIYIIH.

KontpoabsHasi padora no teme: «Apudmerndeckne onepanuy Hal
JIeCTBUTENILHBIMU YHCTAMUI.

CamocTosiTe/ibHasi padoTa 00yuaouuxcst

Pabota co cpaBouHoO# uTeparypoil mo temMam: «lIpu3Haku AeITMMOCTH
yncen», « [pubnmkeHHoe 3HaYeHHE BETUYMHBI U MOTPEIIHOCTH U3MEPEHUI»
Pemenue BapraTuBHBIX 3a/1a4 110 TeMe «MeToJl MaTeMaTHYECKOW HHAYKIHY.

Tema 1.2. KoMIutekcHbIE Ynciia

Conep:xanue yueOHOTo MaTepHuaJia

OHpGI[GJ'IeHI/Ie KOMIIJICKCHOI'O 4YHCJIa. CJ'IO)K@HI/IG, YMHOXCHUEC U [JCJICHUC
KOMIIJICKCHBIX YHCCII.

IIpakTnyeckue 3aHsATHS

ApudmeTndeckre onepanyuy HaJl KOMIUIEKCHBIMU YHCIIaMHU.
3anuch KOMIUIEKCHBIX YHCET B TPUTOHOMETPHUUIECKOU popme.

KontpoabsHast padora no teme: «ApudmeTrndeckre onepanu Haj
KOMIUIEKCHBIMU YHCIIAMI).

CamocrtosiTeibHast padoTa 00y4almMXcst

PaGota co cmpaBouHOi nuTeparypord mo Temam: «lcTopus OTKpBITHS
KOMILJIEKCHBIX YHCEI»,
BbIMOJIHEHHE pedepara Ha TeMy «TpuroHomerpuueckas ¢opma 3amnucu
KOMILIEKCHOTO YHCIIay.




Pemenune BAapHUAaTHUBHBLIX 3a/1a4.

OOopynoBanme: TaONUIBI TPAaBUI CIOXKEHHS, YMHOXKEHHUS U JelIeHUs
KOMILJICKCHBIX YHCEIl

Pasznea 2. Kopumn, crenenu,
Jiorapu(pmbl

28+16

Tewma 2.1. Kopensb N-o0it creneHu

Coaep:xanue yueOHOT0 MaTepHaJia

OnpeneneHre KOpHS N-OM CTENEHWM W €ro CBOMCTB. BblunciieHWEe KOpHs
HATypaJbHOM CTENIEHU U3 YUCIIA.

IIpakTnyeckue 3ansaTus

[IpeoOpazoBanue UpparuOHAIbHBIX BBIPAKEHUM.

Brlunciienne KopHs U3 KOMIUIEKCHOTO YMCIIa.

Haxoxxnenne o6actu TOMyCTUMBIX 3HAYCHUH BBIPAKEHUN, COICPKAIINX
paauKabl.

KonTpoasnas padora no teme: «kKopenb N-oii creneHu».

CamocrosiTesibHas padoTa 00y4yaroIuxcst

Pabora ¢ nonomHuTensHOM nuTEepaTypoit mo Temam: «cTopust OTKphITHS
MIOHATHS KOPH», «Jl0Ka3aTenbCTBO CBOMCTB KOPHSI».
Pemienne BapuaTuBHBIX 3a/1a4.

Tema 2.2. CreneHs ¢
IEUCTBUTENBHBIM TI0KA3aTeIeEM

Coaep:xanue yue0HOro MaTepHaJia

Omnpenenenue CTENEHH ¢ pallMOHAIbHBIM MIOKa3aTeNIEM U €€ CBOMCTB.
OrnpezeneHne CTENEHH C JeHCTBUTEIbHBIMU NTOKA3ATENsIMH U €€ CBOMCTB.
[IpeoOpa3zoBaHme CTETIEHHBIX BBIPAKEHUM, UCIIOJIB3YsI CBOMCTBA CTEIEHHU.

HpaKaneCKue 3aHATHSA

Hpe06pa30BaHHe BBIpa)KeHPIfI, COJACPpKaNX CTCIICHU.

KontposabHasi padoTa 110 TeMe: «CTEIEeHb C ICHCTBUTEIBHBIM ITOKa3aTeICM».

CamocrtosiTeibHas padoTa 00y4alOIMXCs

PaGoTa ¢ yueObHol nuTeparypor 1o teme: «Jloka3aTenbCTBO CBOMCTB
crenenn». Pabota ¢ yueOHOU nureparypoit mo Teme: «CTeneHs ¢
UPPAITMOHATEHBIM TTOKA3aTeIeM.

Pemenne BapuaTUBHBIX 3371a4.

Tema 2.3. Jlorapudm u ero
CBOMCTBA

Coaep:xanue yueOHOro MaTepHaJia

Onpenenenue norapudma, 1eCITUYHOTO M HATYPaJbHOrO Jiorapudma.
3anuch OCHOBHOTO JiorapupmMuyeckoro Toxaectsa. [lepexoa k HoBomy
OCHOBAHHUIO.

ITpeoOpazoBanme J0orapuGMUIECKUX BBIPAKEHU.




IIpakTHYecKkHe 3aHATHA

[IpeoOpazoBanue I0rapu(pMUICCKIX BHIPAIKCHUI.
ITpeoOpa3oBanue anredpandecKux BhIPAKECHUH.

Kontpoabsnas padora no teme: «Jlorapudmer. CBoiicTBa J0rapuMoBy.

CamocrosiTesibHasi padoTa 00y4a0ImMxcst

Brimonnenue pedepata Ha TeMy «3HaU€HUE U UCTOPUS OHATHS JIorapupma.
Pemenne BapuaTuBHBIX 3a1a4 110 TeMe «llepexo kK HOBOMY OCHOBaHHIO».

Oo6opynoBanue: TadauIbI (CBOICTBA CTENEHU, KOPHS U Jiorapudma)

Pasznea 3. [IpsiMble U MJIOCKOCTH
B IPOCTPAHCTBE

20+13

Tewma 3.1. [TapamienbHOCTh B
MIPOCTPAHCTBE

Coaep:xxanue yue0HOro MaTepHaJia

N3yueHne akcuoM crepeoMeTpuu. Jloka3aTeabCTBO CIEACTBUN aKCHOM.
B3aumHOe pacnosnoxkeHue IByX MNpsMBIX B IHpocTpaHcTBe. OmnpeneneHue
napaiCJIbHbIX W HNCPHCHAUKYIIAPHBIX HNPSAMBIX.

B3anMHoe pacnonoxeHue npsMON U MIOCKOCTH.

B3anMHOe pacnosoKeHue IIIOCKOCTEN.

HpaKaneCRue 3aHATHSA

B3anmHOe pacrosiokeHne npsiMor U TIOCKOCTH.
B3anMHOe pacnonokeHue MIOCKOCTEN.

KOHTpOJILHaﬂ paﬁoTa 10 TEMC: ((HapaHHeJ'IBHOCTB B IIPOCTPAHCTBECH.

CamocrosiTejibHas padoTa 00y4Yaruuxcst

Beimonnenue u 3amura pedgepata no teme «Mcropus pazBUTHS
cTepeoMeTpumn». M3roToBiaeHrne 1EMOHCTPAIMOHHOW MOJIENIN K TEOPEME O
NIEPECEYEHHH JIBYX IIIOCKOCTEN TPETHEM.

Pemenne BapuaTUBHBIX 3aj1au.

Tewma 3.2. IlepneHANKYISIPHOCTE B
IIPOCTPAHCTBE

Conep:kaHue y4eGHOr0 MaTepuasa

Omnpenenenue NpsmMon, NEpHEeHANKYISIPHON IUIOCKOCTH.
Omnpenenenye nNeprneHIuKyispa 1 HAaKIOHHOM.

Jloka3aTenbCcTBO TEOPEMBI O TPEX MEPIEHANKYIISIpax

Omnpenenennue M MOCTPOEHHUE yIila MEXIY MPsIMON U IUNIOCKOCTHIO,
JIBYTPaHHOIO YIJIA.

Omnpenenenne 1 NPU3HAK MEPHEHIUKYISIPHOCTH JABYX MIOCKOCTEH.
N300pa’keHre MpOCTPaHCTBEHHBIX (PUTYD.

['eomeTprueckue Mpeodpa3oBaHms MPOCTPAHCTBA: MAPAIISIBbHBIN MEPEHOC,
CUMMETpPHSI OTHOCHUTEJIBHO IUIOCKOCTH. [lapasuiesbHOe MPOSKTHPOBAHHKE.




IIpakTHYeckHe 3aHATHA

[lepneHAMKyYISIPHOCTD MPSAMBIX.
IlepneHquKyISIPHOCTD IIPSAMOM U IUIOCKOCTH.
[leprieHANKYISIPHOCTD MIIOCKOCTEM.

KonTpoJsbHas padora no teme: «l[lepneHIuKynsipHOCTh B IPOCTPAHCTBEN.

CamocTtosiTeibHasA padoTa 00y4aOmMXxcst

PaboTa ¢ yueOHol auTeparypoii 1o teme: «llapanienpHbliii mepeHoc.
[1no1aap OpTOroHaIBLHON MPOSKIIHI.
Perennie BapuaTHBHBIX 3a/1a4.

O0opynoBaHue: reomeTpuieckue purypsl

Pasznen 4. Koopaunartsl u
BEKTOPbI

16+11

Tema 4.1. BekTopsl B
MIPOCTPAHCTBE

CopepxaHue yaeOHOro Marepuana

Onpenenenue BeKkTopa, MOAYNs Bekropa. PaBeHCTBO BekTopoB. CroxkeHue
BEKTOPOB. YMHOXEHHME BEKTOpa Ha uyucio. PasnoxeHue BekTopa MO
HalpaBJICHUSIM.

Omnpenenenue yria Mexay AByMs BekTopamu. [Ipoekius BekTopa Ha OCh.

IIpakTH4yeckue 3aHATHS

Brruncnenue KoopiMHAT BEKTOPA, CKAISIPHOTO MPOU3BEACHUE BEKTOPOB.
JencTBrs Hal BEKTOPAMH.

HaxoxneHnue yriia Mexay BEKTOpaMH.

Hcrnonb30BaHHE BEKTOPOB IIPU PELIEHUNA MAaTEMAaTUYECKUX U IPUKIIAIHBIX
3a/1a4.

KonTpoJsbHasi pabora no teme «JlelficTBUsI HaJl BEKTOpPaMU».

N

CamocrosiTejibHas padoTa 00y4arouuxcst

Pabora ¢ yueOHoi1 muTeparypoii mo Temam: «CymMMma HECKOJIBKUX BEKTOPOB.
[IpaBuno mapannenenunena», «IIpoekius Bekropa Ha ock. BekTopHoe
3a/IaHKe MPSAMBIX U TNIOCKOCTEN B MPOCTPAHCTBEM.

Pemenue BAapHWaTUBHBIX 3a4a4.

Tewma 4.2. IIpssmoyrosibHast
cucTeMa KOOpJIMHAT B
IIPOCTPAHCTBE

Conepkanrie yaeOHOro MaTepuana

BBenenne  npsAMOYronbHOM — (I€KapTOBOM)  CHCTEMBl  KOOpPIMHAT B
pocTpaHcTBe. Pa3noxkeHnne BEKTOpa N0 KOOPAUHATHBIM BEKTOPaM.

Beenenue ¢hopmysbl pacCTOSHUS MEXY JBYMS TOUKAMHU.

BriBon ypaBHeHU# cdepsl, IIOCKOCTH U IPSIMOI.

Hcrnonbs3oBaHre KOOPAUHAT U BEKTOPOB IIPHU PELIEHUN MaTEMAaTUYECKUX U
IIPUKJIAIHBIX 3a7a4.




IIpakTHYecKkHe 3aHATHA

Koopaunartsl BexkTopa. JlyinHa BekTopa. [{elicTBus HaJ BEKTOpaMH.
CkansipHO€ ITPOU3BENEHNE BEKTOPOB.

CocraBnieHue ypaBHeHUH chephl, MIOCKOCTH, MPSIMOM.

Hcnonb3oBanne KOOPAUHAT MPU PEIICHUH MAaTEMaTHUYECKUX U MPUKIIATHBIX
3ajay.

KonTpouabsnas padora no teme «lIpsimoyronbHas cucreMa KOOpAUHAT Ha
IJIOCKOCTH

CamocTtosiTeibHast padoTa 00y4YaOmMXcst

Brimonaenue pedepara Ha temy «Ku3Hb u TBOpuectBo P.JlexkapTay.

Pabora ¢ yueOHOI 1 cripaBoYHOM TUTEpaTypoit 1o TeMe: «CrocoObl 3aaanus
TPSIMOI».

Pemienne BapuaTUBHBIX 3a/a4.

Oo6opynoBanme: TA0 ULl CHCTEM KOOPAMHAT

Pa3zngen 5. OcHOBBI
TPUTOHOMETPHU

30+11

Tewma 5.1. IIpeoOpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKECHUHN

CopepxaHue yaueOHOro Marepuana

Omnpenenenue paanaHHON Mephl yrila, CUHYyca, KOCUHYCa, TAHI'€HCA U
KOTaHI'€HCa YUCIIa.

Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKIECTB, POPMYIT
IPUBEICHHUS.

3anucek GopMys CHHYca, KOCUHYCA U TAHT€HCA CYMMBI U Pa3HOCTH JIBYX
YTJIOB; CHHYCA U KOCHHYCa JABOMHOIO yIiia; GOpMyJI TOJOBUHHOTO yTJIa.
[Tpeobpa3zoBaHus CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUN B IPOU3BEICHUE U
POM3BEACHUS B CyMMY. BbIparkeHre TpuronoMeTpuyeckux GyHKIUN yepes
TaHT€HC [TOJIOBUHHOTO apryMeHTa.

ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHHM.

IIpakTnyeckue 3aHsATHS

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAYKEHHM, UCTIONb3YS
TPUTOHOMETpHUECKHe (QYHKIIUU YHUCIOBOIO apryMeHTa.

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHHM, UCTIONB3YS (POPMYIIBI
CJIO’KEHUS.

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHHM, UCTIONB3YST (POPMYIIbI
MIPUBEICHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHHM, UCTIONB3YS (POPMYIIbI
JIBOMHOTO U TIOJIOBUHHOT'O apT'yMEHTA.

10




KonTpoabsHas pa6ora no teme «I[Ipeobpa3oBanne TPUTOHOMETPHUECKUX
BBIPAKEHUI»

CamocTtosiTe1bHAsA padoTa 00y4alommxcst

Pabora co cipaBoyHOM AUTEpaTYpOM IJi COCTaBIECHUS TaOIUIIbI
COOTHOUICHUH PAJIMaHHON U I'PaJyCHOU MEpbl OCHOBHBIX YIJIOB.
Bremonnenue pedepara Ha temy: «McTopust CTaHOBJICHUS U Pa3BUTHS
TPUTOHOMETPUM.

PaGoTa co cripaBo4HOM UTEpaTypol 10 Teme: «DopMyJIbl MOJIOBHHHOTO
aprymenTa. @opmysisl yrioB 3o 1 4ou».

Pabora co cripaBouHoOi TuTEpaTypoil 1o TeMe: «BulpakeHue
TPUTOHOMETPHUECKUX (YHKIIMI Yyepe3 TAaHICHC MOJIOBUHHOTO apryMEHTay.
Pemenne BapuaTUBHBIX 3a7a4

Tema 5.2. TpuronomeTpudeckue
YpaBHEHUS U HEPABEHCTBA

CopepxaHue yaueOHOro MaTrepuana

OnpeneneHue apkcuHyca, apKKOCHHYCA, apKTaHI'€HCa YUCIIA.
Pemenne nmpocTeimmx TpPUroHOMETPUYECKUX YPABHEHU.
Pemienne npocTenmmx TpPUrOHOMETPUYECKUX HEPABEHCTB.

HpaKaneCRue 3aHATHSA

[TpeoOpazoBaHre BRIPAKCHHIA, COIEPIKANTIX 0OpATHBIE TPUTOHOMETPUICCKHEC
byHKLINN.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

Penienne TpUroHOMETPUUYECKUX HEPABEHCTB.

10

KonTpoubHnas padora no teme «TpuronHomerpuyeckrue ypaBHeHUs U
HEPaBEHCTBA»

CamocrosiTejibHas padoTa 00y4arouuxcst

PaboTta co cripaBouHOI IUTEPaTypOl IO COCTABICHHIO TAOIUIIbI 3HAUCHHH
00paTHBIX TPUTOHOMETPUUECKUX (QYHKIIHI OCHOBHBIX YIJIOB.

Pabora ¢ yueOHOIi 1 cipaBOYHON JUTEpaTypoil o teme: «DopMyIbl AJist
00paTHBIX TPUTOHOMETPUUECKUX (YHKIIHI.

Pemenune BapuaTuBHBIX 3a7ad.

Oo6opynoBanue: Ta0/1MIbI OCHOBHBIX TPHTOHOMETPHYECKUX TOKAECTB

Paznes 6. DyHkuumu

18+11

Tema 6.1. ®yHKUMH, UX CBOMCTBA
u rpaduKu

CopepxaHre yaeOHOro MaTepuana

Ompenenenue GyHKIHH, €€ 00JACTH OMPENETICHUS M MHOXECTBA 3HAYCHUM;
rpaduka GyHKIUH.

[Toctpoenue rpadukoB QpyHKUINMN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.
3anuch CBONCTB (DYHKIIMHM: MOHOTOHHOCTH, YeTHOCTh, HEYETHOCTD,




OrpaHU4YCHHOCTD, IICPUOANIHOCTD.

HaxoxeHne mpoMexyTKOB BO3PACTaHUs U yObIBaHUS, HAUOOJIBILETO U
HAUMEHBIIIETO 3HAUCHUS, TOUCK dKCTpeMyMma. [ paduueckas MHTEpIIpeTaIus.
Omnpenenenne oopatHbx GyHkuuii. HaxoxaeHue ob6mactu onpeneneHus u
oOnactu 3HaueHuit oOpaTHo ¢pyHnkuuu. [Toctpoenue rpaduka oOpaTHON

byHKIUHA
Brinmonnenue apudMeTniueckux onepanuii Hax QyHKIUSIMU.

IIpumepsl (QYHKIMOHAIBHBIX 3aBUCUMOCTEH B peajlbHbIX Ipoleccax U
sBieHusX. CriokHast QyHKIUS (KOMIO3HIIUA).

IIpakTnyeckue 3aHsaTUs

Haxosxnenue obsiactu onpeseneHus 1 006JacT 3HaueHU.
[Toctpoenue rpadukoB PpyHKIUMN, 3aJaHHBIX Pa3IMYHBIMU CIIOCOOAMH.
[IpeoOpazoBanue rpaduKoB.

[TocTpoenne rpagkoB B3aUMOOOPATHBIX (BYHKIIUH.

HccnenoBanue GyHKIMMH.

KontpoabsHnasi padora no teme: «CBoicTBa QYHKITHIY.

CamocrosiTesibHas padoTa 00y4aroIuxcst

Brmonnenue pedepara mo teme: «IIpumeps! pyHKIIMOHATBHBIX
3aBHCHUMOCTEH B peabHBIX MPOIECCaX U SBICHUSIXY.

Pabota ¢ yueOHOM nuTepaTypoil o TeMaM: «DJeMeHTapHble QYHKIIMNY;
«Apudpmerndeckue onepauuu Haa GyHKIUIMHU»; «CrioxxHas QyHKUIND.
[Tpezentanmu «pyHkus. O6paTHas QyHKIH»

Tema 6.2. CtenieHHEIE,
MoKa3aTeNbHbIE,
jorapumMuyecKkre u
TPUTOHOMETpHUECKHEe QYHKIIUU

Copeprkanne ydeOHOro Marepuana

Onpenenenus GyHKUMH, UX cBOMCTBa U rpaduku. OOpaTHbIe
TPUTOHOMETpHUECKHE QYHKIUH.

[IpeoOpazoBanus rpaduxos. [lapamienbHpli TEpeHOC, CHMMETPUS
OTHOCHUTEIILHO OCeil KOOPAWHAT U CUMMETPHS OTHOCUTEIHHO Havasa
KOoopAuHAaT, CHMMETPUA OTHOCUTCIBHO prlMOfI y =X, PaCTsAXKECHUE U CXKATHUC
BJIOJIb OCEU KOOpJIMHAT.

IIpakTnyeckue 3aHsATHS

Haxoxnenue o6nactu onpeaeneHus U 00J1acTH 3HaYSHUH.
[Toctpoenue rpa¢ukoB B3aUMOOOPATHBIX (PYHKIIHH.
HccnenoBanue GyHKIHA.

KonTpoabsnasi padora no teme: «MccnenoBanue QyHKIUN».




CamocTtosiTeibHast padoTa 00y4YaOIMXCcst

Hccnenosanue dpyukiuu y=IgX u mocrtpoenue rpaduka.

Pabora ¢ yueOHoii rureparypoii mo temam: «I pahuk rapMOHUYIECKOTO
koneOanus. CrnoxxeHue kojedbanuit. [Ipumepsr u3 hpuzuku u
AIIEKTPOTEXHUKNY; «OOpaTHBIE TPUTOHOMETPUUECKUE (PYHKITUI.
Penrenue BapuaTuBHBIX 3a/1a4.

Oo0opynoBanue: Tadaunbl rpadgpukoB GpyHKIMIA

Pazgean 7. KomOunaTopuka,
TeopHUsi BEPOSITHOCTEN U
MaTeMaTH4YecKas CTaTHCTHKA

24+12

Tema 7.1. DnemeHTbI
KOMOWHATOPHKHU

Copnepxkanue ydeOHOro Marepuana

Omnpenenenre OCHOBHBIX MOHATHI KOMOMHATOPHUKU: TIEPECTAHOBKH,
coyeTaHus, pa3MenieHus. 3anuch Gopmynsl omHOMa HetoToHa. AHanmm3
CBOMCTB OMHOMUHAIBHBIX KOA()PHUITUEHTOB.

Tpeyronpuuk [lackains

HpaKaneCRue 3aHATHSA

Pemenue 3amau Ha iepeOOp BapUaHTOB.
Pemenue 3aga4 Ha moACUET YKCIIa pa3MENIEHU, IEPECTAHOBOK, COYETAHUI.
bunoM HerotoHa.

Koutpoasnas padora no teme: «KomOunaropuka».

CamocrosiTeibHas padoTa 00y4al0IMXCs

CO3I[8.HI/IG IMPE3CHTAalNU I10 TEME: ((HCTOpI/ISI CTaHOBJICHUA KOM6I/IHaTOpI/IKI/I».

Coznanne npe3eHTanuu «Buasl KoMOUHALIHI.

Pabora ¢ momonHHUTENHHON AUTEpaTYpOi 1o TeMe: «CouyeTaHus ¢
MTOBTOPEHUSIMID.

Brmonnenue pedepara mo teme: «Ku3Hb 1 HayuHas AeSITENLHOCTD
N.HeroToHa».

Pemenue BapraTuBHBIX 3a/1a4.

Tema 7.2. DneMeHTHI TEOPUHU
BEPOSATHOCTEMN

Conepxanue yq4eOHOro MaTeprasia

Ornpenenenne coOBITUSI, BEPOSATHOCTH COOBITHS. CII0)KEHNE U YMHOKECHHE
BEPOSITHOCTEH.

JuckpeTHas ciiyyaiiHasi BEIMUMHA, 3aKOH €€ pacrpeencHus. YucnoBbie
XapaKTEPUCTUKU JUCKPETHOM CilydyallHOW BennuuHbl. [IoHsATHE 0 3aK0HE
OOJIBIITX YHCEIL.

IIpakTHYeckHe 3aHATHA




Knaccuueckoe omnpeneneHie BEpOSITHOCTH.
I'eomeTpryeckoe onpeznesieHue BEPOSTHOCTH.
Brluncnenue 4ucioBbIX XapaKTEPUCTUK JUCKPETHOM CIIy4aiiHOW BEJIMYUHBI.

KonTposabHas padora 1o teme: «JIEMEHTbl TCOPUU BEPOSITHOCTEI.

CamocrosiTeibHass padoTa 00y4YaomMXxcst

Pabora ¢ y4ueOHOI1 1 cripaBouHOM nH(pOpManuei o Teme: «CTaTuCTUIeCKOe
ONpPEJIETICHUE BEPOSITHOCTI.

Brimonnenue pedepata Ha remy: «S1. beprymm».

Pemenne BapuaTuBHBIX 3a7a4.

Tema 7.3. DneMeEHTHI
MaTEMAaTHYECKON CTATUCTUKUA

Conepkanue yaeOHOro MaTepuaia

[IpencraBnenue JaHHBIX (TAOIUIBI, AUArPaAMMBbl, TpapUKn), FreHepaIbHas
COBOKYITHOCTb, BEIOOPKA, CpeiHEE apU(PMETUUECKOE, MEIUaHA.
Pemenne 3a1a4 MaTreMaTH4eCKON CTATHCTUKH.

HpaKaneCRne 3aHATHSA

Pemenne 3agay MaTeMaTHUeCKOM CTaTUCTUKH.
Pemienue MMPAKTHUYCCKHUX 3aaa4 C IPUMCHCHUCM BEPOATHOCTHBIX METOAOB.

CamocrosiTesibHas padoTa 00y4aroIuxcst

Pemenue IMMPAKTUYCCKUX 3a/la4 C IPUMCHCHHCM BCPOATHOCTHBIX MCTOIOB

O0opynoBanme: TabJIULIbI, JUArpamMMbl, TpaduKH MO MPEACTABIECHUIO
na"HbIX. Tabmuna Gpopmyn KOMOMHATOPUKH

Pa3znen 8. MHOrorpaHHMKH 1
Tes1a BpaIleHus

26+10

Tema 8.1. MHOrOrpaHHUKHI

Cogepkanne ydeOHOro Marepuana

OmnpeneneHne MHOTOTpaHHUKA M €70 OCHOBHBIX JIEMEHTOB.

[TocTtpoenue pa3zBepTKH, MHOTOrpaHHbIX yrioB. Knaccudukanums
MHOTOTPaHHHUKOB (BBIIYKJIbIE, TPSIMbIE, IPABUIILHBIE).

N3ydenne Teopemsbl Diinepa.

OnpeneneHrie ¥ TOCTPOCHUE MPSAMON U HAKIIOHHOM TTpu3Mbl. OnpeesieHne
MPaBUIBLHOMN MPU3MBI.

Omnpenenenne U NOCTPOEHUE Napaieenunena, Kyoa.

Omnpenenenne U NOCTPOCHNUE TUPAMU/IbL, IPABUIIBHOM MUpaMH/Ibl YCEUEHHON
MApaMUJbL, TETPAdAPa.

[TocTtpoenue ceueHust Kyoa, IpU3MbI U TUPAMHJIBL.

Cummetpuu B KyOe, B apajjiesienumesie, B Ipu3Me U MupaMuje.
[IpencraBieHne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadap,
JOJICKAdAP U UKOCAIIP).




IIpakTHYecKkHe 3aHATHA

HaxoxeHue 31eMeHTOB MPU3MBI.
HaxoaeHue 1eMeHTOB napaienenumnea.
HaxoxaeHnue 31eMeHTOB MHpaMUIbl.
[TocTpoeHue ceueHui.

[ToBepXxHOCTH MHOTOTPaHHHUKOB.

Kounrtpoabnas padora no reme: «MHOTOrpaHHUKN.

CamocrosiTesbHAasi padoTa 00y4ar0IMXcs

PaboTa ¢ yueOHOM uTepaTypoii 1o Temam: «MHororpanHbie yribl. Teopema
Olinepay; «3Be314aTble MHOIOIpaHHUKU. KpucTamisl — npupoaHbie
MHOTOTpaHHUKNY; «CUMMETpHUSI B IPUPOE, TEXHUKEN.

Brmonnenue pedepara no teme: «Ku3Hb 1 TBOpuecTBO JI.Diinepay.
H3roroBieHre MoOIeTM MHOTOTPAHHHUKA.

Coznanue npeszeHranuu Ha Temy: «llomynpaBuiabHble MHOTOTPAaHHUKI.
H3roroBneHune MoAeNnu TETpadipa ¢ 3aJaHHBIMU [TapaMeTpaMHu.

Tema 8.2. Tena 1 moBEpXHOCTH
BpaIieHus

CopepxaHue yaeOHOro Marepuana

Ornpezenenne NWJIKHIPA U KOHYCA, YCEUEHHOT'O0 KOHYCa, MX OCHOBHBIX
aneMeHToB. [locTpoeHune pa3BepTKU, OCEBBIX CEYCHHM U CEUCHUN,
napajuleJbHble OCHOBAHUIO.

Omnpenenenue mapa u cepsl. [loctpoenne nx ceuenuii. [loctpoenue
KacaTeJbHOM IIOCKOCTH K cepe.

IIpakTHYeckHe 3aHATHA

Haxoxaenue 31eMeHTOB WIMHAPA, KOHYCA, 1apa.
ITocTpoeHue ceueHun.
Brmcanunie 1 onMcaHHBIE Teia BpalcHUs.

KOHTpOJ]I)Haﬂ paﬁoTa o Teme: «Tena n IMOBCPXHOCTHU BPAIICHU

N

CamocrtosiTeibHast padoTa 00y4almMXcst

PaboTa ¢ mononHuTensHOM IUTEpaTypoil 1o TeMe: «KoHnueckne ceueHus u
WX IPUMEHEHHUE B TEXHUKE.

N3roToBneHne Moienu IWIHH/PA C 3aJaHHBIMU TTapaMeTPaMH.

Pemienne BapuaTuBHBIX 3a7a4.

OO0opynoBaHme: reoMeTpruuecKkre GUrypsl

Pa3zgen 9. Hauaja
MaTEeMAaTHYeCKOro aHAJIHN3a

40+15

Tema 9.1.I1ocnenoBarensHOCTH U
MIpeIeIIbI

CopepxaHuie yaeOHOTo MaTepuana

OHpGI[CHeHI/Ie IMOCJIACA0OBATCIBHOCTH.




XapakTepuCcTUKa CIIOCOO0B 33/1aHUS M CBOMCTB YHCIOBBIX
nocienoBarenbHocTed. OnpeneneHue npenesna nocie10BaTeIbHOCTH.
CymecTBoBaHue Mpe/iesia MOHOTOHHOM OrpaHUYEHHON NIOCIIEA0BaTENbHOCTH.
CymMupoBaHu€ 1ocie1oBaTeNbHOCTeH. Bpiuncienue cyMmbl G€CKOHEUHO
yOBIBAIOLIEN T€OMETPUUECKONH IPOIPECCHH.

IIpakTnyeckue 3ansaTus

3aanue MocaeI0BaTeIbHOCTH PA3IUIHBIMU CIIOCO0aMu
BeruncieHue npeaeoB mocie10BaTeIbHOCTEH

CamocTtosiTe1bHas padoTa 00y4aOIMMXCs

Pabora ¢ yuebHolt ureparypoit mo Temam: «CymMa 6€CKOHEIHO
yOBIBaroIIeil reoMeTpuueckor mporpeccum»; «CylecTBOBaHHE Mpeesa
MOHOTOHHOM OrpaHHYEHHOH MOCIICIOBATSILHOCTH.

Tema 9.2. IIpeaen u npou3BoIHAS
byHKIUN

CopepxaHue yaeOHOro Marepuana

Onpenenenne npeaena GyHKIUN B TOYKE U Ha OECKOHEYHOCTH,
HENPEPbIBHOCTH (DYHKIIUH.

Onpenenenne Npou3BOIHON QYHKINHU, €€ TEOMETPHUECKOTO | (PU3HUECKOTro
CMBICIIA.

N3zyuenne npasui u popmyn auddepeHunpoBaHUs OCHOBHBIX
3JIEMEHTapHbIX (YHKIMNA. Bbruncnenue npons3BogHON GYHKINH.
Ornpezenenre BTOPOU MPOU3BOIHOM, €€ TeOMETPUUECKOTO U (PU3UUECKOTO
CMBICTIA.

Borunicnenue npon3BoaHoN 00paTHON PYHKIMK U KOMIO3UIMU (QYHKIIUH.

IIpakTH4eckne 3aHATHA

[Ipenen GyHKIMU B TOUKE 1 HA OECKOHEYHOCTH.
[TpaBuna quddepeHunpoBaHus.

[Ipou3BoHast CIOKHON (QYHKIIUH.

DU3NYECKUN U TEOMETPUUYECKUI CMBICI IIPOU3BOIHOM.

Konrposabnas padora no teme: «IIpexen u mpousBogHast GyHKIIUN.

N

CamocTtosiTeibHas padoTa 00y4Yal0MXCst

Pabora ¢ yueOHoii muteparypoii mo temam: «HenpepbsIBHOCTh (YHKIIUU B
TOUYKE U Ha IpoMexXyTKe. J[Ba 3ameuaTenbHbIX npenena»; «I[IpousBoansie N-
ro nopsaka»; «I[IpousBoauslie N-ro nopsaakay; «JIuddepenuunan pyHkunu u
€ro MpUMEHEHUE.

Pemenue BapuaTuBHBIX 337a4 1o TemaM: «HaxoxkaeHue ckopocTu nporecca,
3amanHoro popmynoit u rpadpuxomy; «IuddepennupoBanue oopaTHon

b yHKII




Tema 9.3. IIpumenenue
MPOU3BOJHON K MCCIIEJOBAHUIO

byHKIIUN

CopepxaHre yaeOHOro MaTrepuana

BriBon ypaBHeHUs KacatenbHOU. [IpumeHnenre mpou3BOIHON K
WCCJICIOBAHHUIO (PYHKIIMI U TIOCTPOCHUIO TPA(PHUKOB.

Hcnonb3oBanue NPOU3BOAHOM /1JIs1 HAXOKIEHUS HAUTy4lIero pelieHus B
MPHUKIATHBIX 3a0a49ax. [[puMeHeHre Mpou3BOIHON K HCCIeA0BaHUIO (DYHKIINH
U noctpoeHuto rpadukoB. HaxoxaeHue ckopocTH [UIsl mpoiiecca, 3aJaHHOrO
dbopmynoit u rpaduKoM.

IIpakTnyeckue 3ansaTust

HccnenoBanus GyHKIHIA U TOCTpOEHUE TPa()UKOB.
3aga4yn Ha OTHICKAaHUE HAHMOOJBIINX U HANMEHBIINX BETHYHH.

KontpoabHasi padora 110 TeMe: «IIpHUMEHEHHE IIPOU3BOIHOM K
WCCJICIOBAHHIO (DYHKITHIT».

CamocrosiTesibHas padoTa 00y4aroIuxcst

Pemennie BapuaTHUBHBIX 3a/1a4.
Pabota c yuebHoii muTepatypoii o teme: «IIpubnmxeHHoe BRIUUCICHUE
MPOU3BOHOM».

Tewma 9.4. IlepBooOpa3zHast u
WHTErpaj

CopepxaHue yaeOHOro Marepuana

Omnpenenenne nepBooOpa3HON, HEOMPEAETICHHOTO U ONPEAEIEHHOTO
UHTErpaa.

IIpuMeHeHne onpeneneHHOro HHTerpaja A HaX0KICHHs IUIOIIAaIH
KpHuBoJHHeNHoU Tpaneunu. ®opmyna Hetorona—IJleiiOHuma.
ITpumeHeHre unTerpaia B (U3MKE U T€OMETPHH.

IIpakTHYeckHe 3aHATHA

Haxoxnenne nepBooOpa3HoOi QPyHKITUH.
Brlunciienre HeonpeaeneHHOro HHTErpaia.
Brrunciienue onpeaeneHHoro UHTerpana.
[1momaae KpUBOJIMHENHOM TpaIleLIMU

KonTpoabsHast padora no teme: «llepBooOpa3Has u HHTErpay»

CamocrtosiTeibHas padoTa 00y4yalommxcst

Co3nanue npe3eHTanuu Ha TeMy «DHU3NUECKUi U TeOMETPUUECKUI CMBICT
HHTETpajay.

Pabora ¢ yueOHoii tureparypoit no Temam: «IlepBooOpa3Hast 0OpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUI; «[IprOImKeHHOE BBIYHCICHIE
OTIpE/IeTIEHHOTO UHTETPaIay.

Pemenne BapuaTHBHBIX 3a/1a4.

OOopynoBaHue: ipe3eHTalus K ypoky, popmyna HeroTona—IJleitbuuna.




Paznen 10. YpaBHeHus u
HepaBeHCTBA

20+7

Tema 10.1.Metoas! peuienuit
ypaBHEHU I

Conepkanue yaeOHOro MaTepraia

[TpeoOpa3oBaHue ypaBHEHHUI B paBHOCHJIbHBIE IaHHBIM.

Pemenne panmoHanbHbIX, HPPaLMOHAIBHBIX, IOKA3aTENbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHHH.

AHa13 OCHOBHBIX IIPUEMOB pEIIECHUs] YPaBHEHUH (pa3ioKeHUE Ha
MHOKUTEIIH, BBEJICHUE HOBBIX HEN3BECTHBIX, IOACTAHOBKA, I'paduieckuit
METOI).

[IpuMeHeHnEe MaTEMATUYECKUX METOOB Ul PEILIECHUS COEPIKATENbHBIX
3a/1a4 U3 pa3InyHbIX 00J1acTell HayKu U npakTuku. HTepnperanus
pe3yJibTaTa, y4eT PeabHbIX OTPAHUYCHUM

HpaKaneCRue 3aHATHSA

PanyonanbHble 1 MppaLlMOHAIbHBIE YPaBHEHHUS.
Iloka3aTenbHblE ypaBHEHUS.
Jlorapugmuueckue ypaBHEHUs.
TpuroHomeTprudecKkue ypaBHEHHUs.

KonTpoJsbnas padora no teme: «MeTo1pl pellieHUi ypaBHEHUI

CamocrosiTeibHas padoTa 00y4al0IMXCs

PaGora ¢ yuebHoit nureparypoit o teme: «Ilotepsi KOpHEN B ypaBHEHUSAX .
Pemenue ypaBHEHHUH ¢ mapaMeTpaMu
Pemenune HecTaHAAPTHBIX YPaBHEHUM U METOJIbI X PEIIEHHUS.

Tema 10.2.MeTo/b1 peneHnit
HEpaBEHCTB

Coneprkanne y4eOHOro MaTtepuasia

IIpeoOpa3oBaHue HEPABEHCTB B PaBHOCHIIbHBIEC JAHHBIM.

Pemenue panoHaabHbIX, HPPALMOHABHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPUUECKUX HEPABEHCTB.

AHanu3 OCHOBHBIX PUEMOB pEIlIeHUsI HEPaBEHCTB. PellieHrie HepaBeHCTB
METOJIOM MUHTEPBAJIOB.

Hcnonp3oBanue cBOMCTB U rpadukoB PYHKIUN IPU PEIIEHUN YpaBHEHU U
HEPABEHCTB.

N3o0pakeHne Ha KOOPAUHATHOM MIOCKOCTH MHOYKECTBA PEIICHUM
YPaBHEHUH U HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CHCTEM.

Pemenuie ypaBHeHU U HEPABEHCTB C JBYMsI HEM3BECTHBIMHU, CHCTEM
YPaBHEHUH U HEPABEHCTB.

[IpumeHeHne MaTEMaTUYECKUX METOJOB JUIsl PEIICHUS CO/IeP KaTEIbHBIX
3a]a4 U3 Pa3IUYHBIX 00JIacTel HAyKU M MpakTHKHU. HTepnpeTarys




pe3ynbTaTa, y4eT peajlbHbIX OIPAHUYECHUMN.

I[pakTuyeckue 3aHATHS

Pemenue painoHaabHbIX, HPPALMOHATBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX HEPABEHCTB.

Pemenue HepaBeHCTB METOOM HHTEPBAJIOB.

Pelienue ypaBHeHUM U HEPABEHCTB C JABYMSI HEU3BECTHBIMH.
Pemenue cuctemM ypaBHEHHI U HEPABEHCTB.

KonTtpouabHnasi pab6ora no teme: «MeTo/1bl pelIEHUH HEPABEHCTBY

N

CamocrosiTeibHast padoTa 00y4YaommXxcst

Jloka3aTesbCcTBO HEPABEHCTB.

Pemienne ypaBHEeHUN 1 HEPABEHCTB C ABYMs niepeMeHHbIMU. HepaBeHcTBa ¢
napaMeTpamu

HccenenoBanue ypaBHEHH M HEPABEHCTB C ITapaMeTpaMu

OO0opynoBaHme: Mpe3eHTAINH K YPOKY, pa3/IaTOUHbIN MaTepHa

Bcero

234 + 117




3. YCJIOBHUS PEAJIM3AIIMY YYEBHOM JUCIIUTIIINHBI

3.1. TpeGoBaHuss K MHHHUMAJIBLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY
o0ecne4eHn 1o

Peanuzanust paboueil nporpaMmbl y4eOHOM TUCHUILUIMHBI TPEOYEeT HATUUUS
y4eOHOro kabMHeTa MaTEMAaTHUKHU.

O6opynoBaHue yueOHOTO KaOMHeTa:

— pabouee MecTO (110 KOJIMYECTBY O0YUaIOIIUXCS);
— pabouee MECTO MpenoaaBaTes;
Texnuueckue cpeacTra 00ydeHUs:
® KOMIIBIOTEp C  JIMIICH3WOHHBIM  TPOTPAMMHBIM  0O€CIIeYeHHEM
MYJIBTUMEIHAPOEKTOP, SKPaH.

3.2. UndopMmanmonHoe odecnevyenne o0yueHust

Ilepeyenbr pexoMeHayeMbIX YyueOHbIX u3AaHuii, W HTepHeT-pecypcos,
JTOMOJTHUTETbHOU JIUTEPATYPbI

OCHOBHBIEC HCTOYHHUKH:

1. bammakoB M.M. MaremaTuka: yuyeOHUK IJIS YUPEKICHUN Had. U
cpen.mmpod. oopazoBanusi. — M.: U3parenbckuii ieHTp «Akanemusi», 2014 — 256 c.

2. MaremaTuka: y4eOHUK JUISI CTyAd. YUPESKICHHH cpen. Tmpod.
obpazoBanust / M.M. bammakoB. — 10-e uzn., crep. — M.: M3garensckuii 1IEHTP
«Axagemus», 2015. — 256 c.

3. Marematuka. 3ajauHuk: y4ue0. mocoOue it oOpa3oBaT. yupeKaeHUN
Hay. U cpel. npod. oopazoBanus / M.U. bammakoB. — M.: M3naTtenbckuil eHTp
«Axagemus», 2012. —416 c.

4, Marematuka. COOpHUK 3a/au MpodUIbHOM HaANpaBJIEHHOCTU: yueO.
nocodue s yupexaeHuit cpei. mpod. obpasoBanus / M.U. bammakoB. — 5-¢
u3a., crep. — M.: M3parenbckuil neHTp «Akagemus», 2014, — 208 c.

5. MaremaTtuka: y4eOHHMK [JIsi CTyJ. OOpa3oBaT. YUPEKICHHH Cpes.
npo¢. obpazosanus C.I'. ['puropses, C.B. UBonruna; nox pen. B.A. I'yceBa — 10-

e u3l., crep. — M.: M3narensckuit ieHTp «Akanemus», 2014, — 416 c.



JlonoJIHUTeIbHAS JJUTepaTypa:

1. Beironckuit M.S. CopaBOYHHMK O 3JIEMEHTAPHOM MAaTeMaTHKe. -
M.:ACT, 2013.
2. ['menenko b.B.Oyepku 10 HCTOPUM TEOPUM  BEPOATHOCTEM.:

Enutopuan YPCC, 2017 r
3. ’Koxos B.W., B.H. I[Torogun CrpaBodHbie TaOIUIIBI IT0 MaTEeMaTHKE. —
M.:3A0 «POCMDBH-IIPECC», 2015 r.

4, [Tyxnaues FO. B., Ilonos FO. [1.Marematuka 6e3 ¢popmyn M.: Jlpoda,
2016 .






4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOM JUCIHUTIJIAHBI
OObpazoBarenbHOE YUPEIKICHHE, PEATU3YIOIIee MOATOTOBKY MO YIeOHOM
nucuuminae OY J1.03 «Matemaruka: anredpa, Hauajia MaTEMaTUYECKOro aHaIu3a,
TeOMETpPHUs» 00ECIICUNBACT OPTAaHU3AINIO U MIPOBEJICHHUE TPOMEKYTOUHOM
aTTeCTallMu M TeKYIIETO KOHTPOJISI MHANBUYyabHBIX 00pa30BaTeIbHBIX

JTOCTUKEHUM, TEMOHCTPUPYEMBIX 00yUaOIIUMUCS 3HAHUN, YMEHUN U HABBIKOB.

Tekymmii KOHTPOJIb MTPOBOJUTCS IMPEMOJIABATENIEM B MPOILIECCE MPOBEACHUS
MPAKTUYECKUX 3aHSITHI, TECTUPOBAHMS, a TAKXKE€ BBIITOJHEHHS OOy4arOUMMUCS
WHIUBUYAJIBHBIX 3aJaHUM, IPOEKTOB, UCCIIETOBAHU.

OOyueHue yuyeOHOW MAMCHMIUIMHE 3aBEepIIAETCs arrectanueil B (dopme
’K3aME€Ha, KOTOPYIO IPOBOJUT 3K3aMEHAILIMOHHASI KOMUCCHS.

@OpMBI U METOJBI IPOMEKYTOYHOM aTTECTAlMU U TEKYIIEro KOHTPOJS I10
y4eOHOHN AUCIMILIMHE CAMOCTOSITENIbHO pa3padaThIBACTCs YUPEKICHUEM.

JIJi IpOMEXXYTOYHOM aTTeCTalluu U TEKYILIEro KOHTPOJIsl 00pa3oBaTeIbHbIM
yUpexKIACHUEM  pa3padaThbIBAIOTCS  KOMIUIEKTbl  KOHTPOJIbHO-U3MEPHUTENIbHBIX
MaTepuanoB, KOTOpbIE BKIIOYAIOT B ce0s 3aJaHus W HUHCTPYKIUU 1O HX
BBIIIOJIHEHHIO JUISl yYaIlMXCS W 3aJaHUS C 3TAJIOHOM ITOKa3aTelleld pe3yJbTaToOB
MOATOTOBKM JUIsl Menarora, npeAHa3HayeHHbIE IS ONpEeeTeHUs COOTBETCTBUS
(UM HECOOTBETCTBUSA) HMHAMBHUIYaAJbHBIX OOpa30BAaTENbHBIX  JIOCTHXKEHUH

06yanOHII/IXCH OCHOBHBIM I10Ka3aTCJISIM ITIOATOTOBKH.

®opMbI 1 METOABI
KOHTPOJIA U
OLIEHKH
pe3yJbTaToB
o0yueHust

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

1 2

YMmenus:

®  BLIIIOJHATH apI/I(i)MeTI/ILIeCKI/Ie )ICfICTBI/IS[ Haa 9YruciiaMu, cod€Tad YCTHBIC | IMCbMCHHAaA
1 NACbMCHHBIC TPUCMbI; HAXOAUTH HpHGHI/I)KeHHLIe 3Ha4YCHU BCINYHH | CaMOCTOATCIIbHAA

Y TIOTPEITHOCTH BBIYUCIICHUH (aOCOMIOTHAS U OTHOCUTEIIbHAS ), pabora

CpaBHHUBATb YN CJIOBBLIC BBIPAKCHUS, IIHNCbMCHHAas
® HaXOAWTh 3HAYCHUS KOPHS, CTEIICHH, JJoraprudma, KOHTPOJIbHAS

TPUTOHOMETPHUECKUX BBIPAKECHUN HA OCHOBE OIPEICICHHSI, paborta

MCIOJIBb3YS MPU HE0OXOTUMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA; paKTHYecKast




M10JIb30BaThCs NPUOJIMKEHHON OLIEHKOM MPH MPAKTUYECKUX pacyeTax;
BBITOJIHATH MPEOOPa30BaHMsI BEIPAKEHUH, TPUMEHSS (POPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMH CTENEHEH, J0rapugpmMos,
TPUTOHOMETPUYECKHUX (PYHKIIUH;

BBIUUCIIATH 3HaU€HHE (PYHKIMU IO 3aJaHHOMY 3HAaUEHUIO apryMeHTa
IIPU PA3IMYHBIX CIIOCO0ax 3aAaHus GyHKLNY;

OIpeieNIATh OCHOBHbIE CBOMCTBA YNCIIOBBIX (PYHKIUHA,
WUTIOCTPUPOBATh UX Ha Tpadukax;

CTPOUTB I'paQUKH U3YYEHHBIX (DYHKIMH, WITOCTPUPOBATH 110 rpaduKy
CBOWCTBA 3JIEMEHTApHBIX (PYHKIIHIA;

UCIIOJIb30BaTh MOHATHE QYHKLNU 711 ONMCAHUS U aHAJIN3a
3aBHCHUMOCTECH BEIUYMH,

HaXOJUTh IPOU3BOAHBIE HIEMEHTAPHBIX (DYHKIIMIA;

UCTIOJIF30BaTh MPOU3BOIHYIO JUTSl U3YYEHUSI CBOUCTB (PYHKIUI 1
MOCTPOEHUSI IpauKOB;

IPUMEHSTH IPOU3BOIHYIO JJISl IPOBEACHUS IPUOINKEHHBIX
BBIUMCIICHUH, pelaTh 3aauy MPUKIAJHOIO XapaKTepa Ha HaXO0XK/IEHUE
HanOOJIBIIIETO ¥ HANMEHBILIETO 3HAYCHHS,

BBIYHUCIISTH B MPOCTEHIINX CITydasiX TUIOIMAAN U 00BEMBI C
HCIOJIb30BAHUEM ONPEEICHHOIO MHTErpaa;

pelaTh pauroHaibHble, I0Ka3aTelbHbIE, JorapudMuyecKue,
TPUTOHOMETPUUYECKUE YPABHEHMSI, CBOJAIINECS K JIMHEHHBIM U
KBaJIpaTHBIM, a TAK)K€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;
UCIIOJIb30BaTh IpaUuecKrii METo | peleH sl ypaBHEHUH 1
HEPABEHCTB;

n300pakaTh Ha KOOPIAMHATHON MJIOCKOCTH PEIIEHHs YpaBHEHHIH,
HEPABEHCTB U CUCTEM C JBYMsI HEU3BECTHBIMU;

COCTaBJIIATh U pElIaTh YPAaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE
HEU3BECTHBIE BEIMYMHBI B TEKCTOBBIX (B TOM YHUCIIE€ TPUKIIAIHBIX )
3a/1a4ax;

pemarth npocTeiiire KOMOMHATOPHBIE 33/1a4U METOAO0M niepedopa, a
TaKXe C UCIOJIb30BaHUEM U3BECTHBIX (pOpMyIT;

BBIUMCIIATH B MPOCTEUIINX CITy4asiX BEPOATHOCTH COOBITHI Ha OCHOBE
IIOJICYETA YUCIIA UCXOOB;

pacro3HaBaTh Ha YyepTekax U MOJENSIX IPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCHUTB TPEXMEPHbIE OOBEKTHI C UX ONHCAHUSAMH,
M300paKCHUSIMU;

ONMCHIBAaTh B3aUMHOE PACIIOJIOKEHUE MPSAMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE, ApTyMEHTHUPOBATH CBOM CYXJI€HUS 00 ITOM
PacroIO0KEHUH;

AQHAJIM3UPOBATH B MPOCTEUIINX CAydasiX B3aUMHOE PACIIOJIOKEHNE
00BEKTOB B POCTPAHCTBE;

n300paxkaThb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TEJa; BHIOIHSITh
4EepTEXKHU 110 YCIOBUSM 3a/1ay;

CTPOUTH NMPOCTEUIINE ceueHUs KyOa, MpU3Mbl, TUPAMUIbL;

pelaTh INIAHUMETPUYECKHE U TIPOCTEUILINE CTEPEOMETPUUECKUE
3aJlauM Ha HaXO0XJI€HNUE T€OMETPUUYECKUX BEJTUYMH (JJIUH, YIJIOB,
mommajei, o0beMoB);

UCIIOJIb30BaTh MPH PEILIEHUH CTEPEOMETPUYECKHX 3a/1ad
TUTAHUMETPUYECKUE (PaKThl U METOIbI;

IPOBOJUTH JOKA3aTEIbHbIE PACCY/KICHUS B XO/I€ PELICHUS 33aY;

IIpOBEpKa
KOMOWHHUPOBAHHBIH
MeTOo/ B hopMme
dpoHTaTHLHOTO
orpoca U
IPYIIIOBON
CaMOCTOSITENIbHON
paboThI
TECTUPOBaHUE







