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1. IIEJIM 1 3AJJAUM OCBOEHUS AUCIUTI/TAHBI

Iles1b 0CBOEHUSI AMCIUILTHHBI:

- (opmMupoBaHUe TIpe/ICTaB/IeHU 0 MaTeMaTHKe KaK YHUBEpPCaTbHOM SI3bIKe
HayKH, CpeJCTBe MO/Ie/TMPOBAHMS SIBJIEHUH M TIpoljeccoB, 00 Haesx W MeTomax
MaTeMaTHKW;

- pa3BUTHE JIOTUYECKOTO MBIIIeHHs, MMPOCTPAaHCTBEHHOTO BOOOpa)keHUS,
aTOPUTMUUECKOM  KYJIbTYpbl, = KPUTHUYHOCTA  MBIIUIEHUsS HAa  YPOBHe,
HeoOxogumoM  fAnsi  Oymyigedi  mipodeccHOHA/NbLHOM — AeSITeNTbHOCTH,  [AJIs
TIIPO/I0/DKEHHsT 00pa30BaHMUS M CaMO00Opa30BaHUS;

- OBJ/IaJleHHe MaTeMaTUUeCKUMHU 3HaHUAMU U YMEHHUSIMH, HeoOXOAMMBIMHU
B TIOBCEJHEBHOW J>KWU3HW, [UIA W3YUYEHHS CMEXKHBIX €eCTeCTBeHHO HayUHBIX
JUCITUTIIMH Ha 6a30BOM YPOBHE U JUCLIUATIIMH NPOodeCCUOHANbHOTO 1UK/Ia;

- BOCIWATaHWE CpeACTBaMH MaTeMaTHWKH KYJ/IbTYPbl JTUUYHOCTH, TTOHWUMAaHHS
3HAUMMOCTH MaTeMaTHK{ /i1 HayYHO-TeXHHUYECKOTO TIPOrpecca, OTHOIIEeHUS
K MaTeMaTHKe KaK 4acTu 00lijeue/ioBeueckol Ky/IbTYpPhbl uepe3 3HAaKOMCTBO  C
HWCTOpYEN pa3BUTHS MaTeMaTHKH, SBOJIOLMel MaTeMaTUueCKuX Ujeu.
OcHoBHBIE 3a/la4¥l 0CBOEHHUSA JUCIIUILIMHBDI:

- CUCTeMaTu3alys CBeleHWd O UWC/laX, W3yueHHe HOBBIX BH/IOB
UYKMCJ/IOBBLIX BbIpaXKeHUN U (POpPMYIT; COBEpIIIeHCTBOBaHHE TPAKTUUECKHUX HABBIKOB
W BBIUMCIUTENbLHONW  KY/JbTYphl,  pacIliMpeHWe ¥  COBEpPIIeHCTBOBAHHE
anrebpanueckoro amrapara, CGOPMHPOBAHHOTO B OCHOBHOH IIIKOJIe, €ro
IIPUMEHEHHe K PeIlleHHUI0 MaTeMaTHUeCKHUX M HeMaTeMaTHUeCKUX 3a/iau;

- pacIMpeHde U CHUCTeMaTH3alds OOmMMX CBefieHWH 0 GYHKIUSAX,
TOTIO/THEHWe  Kjacca  M3yuaeMbIX — (YHKIOMM,  WITIOCTpALds  IIAPOTHI
NpUMeHeHusT  (YHKIUM ISl ONMMCAaHWS W M3yUeHUs]  peabHBIX
3aBHCHUMOCTe;

- W3yyeHWe CBOWCTB TIPOCTPAHCTBEHHBIX Te/, (hOPMHUPOBaHHE YMEHHS
TIPUMEHSITh TI0/TyYeHHbIe 3HAHMS [IJIs1 PellleHUs] MPaKTUUeCKUX 3a/1ay;

- pa3BUTHE Tripe/iCTaB/IeHUA ") BePOSTHOCTHO-CTaTHCTHUUECKUX
3aKOHOMEPHOCTSIX B OKpY>KaroIeM MUpe, COBepIIIeHCTBOBaHNe
WHTeJIIeKTYaTbHBIX 1 peueBbIX yMeHHM yTeM oborarrieHus

MaTeMaTH4eCcKOro si3blKa, pa3BUTHE JIOTUUECKOTO MbIIIIEHUS;
- 3HAKOMCTBO C OCHOBHBIMU HJeSMM W MeTOJAaMH MaTeMaTU4ecKOro
aHam3a.
Pe3yibTaTOM OCBOEHHS JUCLIUTITMHBI « MaTeMaTHKa» 00yJaroIuMuCs 110

criefiuanbHOCTH 38.02.08 Toprosoe [leso sB/isieTCst OBJ/IafileHrue OCHOBHBIM BUZIOM
ripodeccroHanbHOM JleaTebHOCTU (BIT/I) 1 cOOTBETCTBYIOLIUMU
KOMITIeTeHI[HSIMHU.

2. MECTO JUCIIUIIIMHLI B CTPYKTYPE OBPA3OBATE/IbHON
ITPOI'PAMMBI



NuciumiiHa  «MareMaTHKa» HaXOJUTCS 00s3aTenbHOR uacTh  IjUKIIa
o611ieo0pa3oBaTelbHBIX AUCIUIUIMH YueOHOTo TIaHa.

MuctmrinHa u3ydaeTtcsi Ha 1 Kypce Bo 2 cemecTpe (ouHoe oOyueHue); Ha 1
Kypce (3a0uHoe oOyueHue 6a3a 9 K1accoB)

3. IIEPEYEHD IVIAHUPYEMbIX PE3YJ/IbTATOB ObYUYEHUSA
I10 AMCHUIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBbIMUA
PE3YJIbTATAMUI OCBOEHMS OBPA30OBATEJ/IHOU
ITPOI'PAMMBbI

B pe3ynbTaTe OCBOeHUSI AWCLUTUIMHBI OOyYarOIIUNCA AO/DKeH OBJafieTh
YMEeHUSIMH U 3HaHUSIMU B 1e/ISIX TIPUOOpeTeHusT C/IeyIOLUX KOMITeTeHI[Hii:

I1naHupyemsbie pe3y/ibTaThI
00y4JeHHUsI 10 AUCHUILIHHE,
XapakKTepu3ymliye 3Tarnbl

HanMeHoBaHUe KOMINETeHIUU
Kop | (nmaHupyemble pe3y/bTaTbl 0CBOEHUSA

OI0)
(hopMupoBaHus KOMIIETeHIIUA
OO01e KOMIIeTeHI[UH B o0/1acTH 3HAHMSA ¥ IOHUMAHMS
Br16mpaTh criocoObI pertieHys 3a1au (A)

npodeCCOHABHOM JeATeTbHOCTH
TIPUMEHUTE/TEHO K Pa3/TMUHbIM KOHTEKCTaMm;

OK 01
3HAThb:

- CBOMCTBA apu(pMeTHUeCKOro KOpHs
HaTypaJIbHOM CTereHu;

- CBOWCTBA CTeIeHH C PaL{OHA/TBHBIM
TI0KasaresieM;

- CBOMCTBA JIoTapu(MOB U OCHOBHOE
noraprmMUuecKoe TOX/eCTBO;

- OCHOBHbIE TPUT'OHOMETPHUECKHe
(hopmybl;

- TabMMLy TIPOM3BO/IHBIX 3/IEMEHTapHbIX

yHrupii;

Vcrionb3oBaTh COBpEMeHHbIe Cpe/ICTBa MOMCKa,
aHaiM3a ¥ UHTeprnpeTald UHPopMaLyu U
MH(OpMaLMOHHbIe TeXHOJIOTHH [J1s
BBITIO/THEHUSI 3a/1a4 MpodeccUoHaTbHOM

OK 02 | AeiTelbHOCTH;

- TabnM1ly Heorpe/je/leHHbIX
VIHTEerpasoB;

- aKCHOMBI

CTepeoMeTpUH, OCHOBHbIE TIOHATHSL U
yMeTb [IPUMEHSTh UX NpU

pellleHny 3a/au.

yMeTb:

-BBINIO/IHATH apru(MeTHUUeCcKue JeiCTBUS
C UMC/IaMU;

-HaxOJUThb 3HAUeHUs KOPHS, CTeIeHH,
norapudma;

-pellaTh YypaBHeHUs [T0Ka3aTesbHbIe,
norapupmMuueckue,
TPUrOHOMETPUYECKHE;




-pellaTh HepaBeHCTBa M0Ka3aTesbHbIe,
noraprmMHUuecKue;

-HaxOJUTb TIPOU3BO/IHYIO;
-IIPUMEHSTh MPOU3BOJHYIO K
WCC/IeIOBaHUIO (PYHKLMMY;

-BbIUMC/IUTh UHTETPaibl;

-HaXxOUTb 00bEMBI TeJT U UX
COCTaBJISIOLINX

4. OBBEM JUCIINIIJINHBI B 3BAYETHBIX EIJVMHUIIAX C
YKA3AHUEM KO/IMYECTBA YACOB, BBIJIE/JIEHHBIX HA
KOHTAKTHYH PABOTY OBYUAROIINXCH C
ITPEIIOJJABATEJIEM (II0 BUJIAM YUEBHBIX 3AHATHIN) 1 HA
CAMOCTOATEJ/IBHYHO PABOTY OBYUAROLIINUXCHA

OO0111ast TPy10€MKOCTb AUCIUTIIMHBI COCTaB/sieT 212 vaca

4.1. O0beM JUCIUIIMHBI U BHABI yUeOHOU padoThI:

4.1.1. Ounas ¢opma o0yueHuUs:

CeMecCTp -2, BUJl OTIYETHOCTH — 3aUeT C OL|eHKOM

. O6Bem O6Bem
Buj yue0HOI padoThI
4yacoB 4yacoB
BCero 1 xKypc
1 cemectp
OO1as TPYA0EMKOCTb JUCIIUILTHHBI 212 212
Oo0sa3arenbHast yueOHasi Harpy3kKa (Bcero) 212 212
B TOM UMCJIE:
Jlexumu (J1) 120 120
[TpakTuueckue 3ausTUs (I13) 92 92
JlabopaTophbie pabotsi (JIP)
dopMa KOHTPOJIA : 3aUeT C OLleHKON 2 2

4.1.2. 3aounas ¢opma o0yueHus:

1 Kypc - BU/Jl OTYETHOCTH — 3aUeT C OL[eHKOU
(6aza 9 k/accoB).

Buj yue6Hoi1 paboThI O6beM uacoB O6BeM uacoB
BCET0 1 Kypc 6a3a 9 KnaccoB

OO01as TPYA0EMKOCTb JUCIIUTL/THHBI 212 212
Oo0s3aresibHasi yue0Hasi Harpy3kKa (Bcero) 20 20
B TOM UHCJIE:
Jlexkumu (J1) 12 12
[TpakTuueckue 3anstus (I13) 8 8
JlabopaTopHbie paboTs (JIP) - -
CamocTrosiTe/IbHas padora: 192 192
dopma KOHTPOJISI: 3aUeT C OL[eHKOM




5. COOEP)KAHUE YUEBHO! AUCLUITIVNHBI

5.1.

YKd3dHUE€M OTBE€JE€HHOI'0 Hda HUX KO/IMYeCTBd YdC0B

U BH/IOB YUeOHbBIX 3aHATHM:
5.1.1 Ounas ¢opma o0yueHUN:

Co,qepma}me AUCOUIIIMHDBI, CTPYKTYPHPOBAHHOE 110 TéMaM C

HaumeHoBaHue pa3jie/ioB CopepxaHue yueGHOro MaTepHa’ia, jabopaTopHnie padoThl U O0Bem
JUCHUILUIAHBI U TeM MpaKTHYeCKHe 3aHATHSA, CAMOCTOATEIbHAsA padoTa o0yuarommxcs, JacoB
KypcoBas pabot (IpoeKT) (ec/iu npedycmMompeHbl)

1 2 3
MaremaTHka. aareopa, 212 (120 n\
HaYa/i0 MaTeMaTHYeCKOro 92 np)
aHa/iu3a, reoMeTpus
HaunMenoBanue Cojiep)xanue yue0HOro Marepuasia
pPa3A€e/ji0B U TeEM

Tema 1.1 Lenb 1 3ajaun MaTeMaTUKKY TIPU OCBOEHWH CITELIMaIbHOCTH.
Llesb 1 3aaun qI/IUCJ'Ia Y BBIYMCIEHUS
MATeMaTHKM MK OCBOSHHH [HelicTBus ¢ anrebpanueckumMu ApodsiMu, CTeNeHsIMH, (OPMYJIb 4
COKpAIIIEHHOTO YMHOXXEHUsI
crienanbHOCTU. Yncna n
IIpakTHyeckoe 3aHaTHe
BEIMHC/ICHHA [HeticTus ¢ anrebpanuecKUMH ApobsMH, CTeNeHsIMHU, HOPMYJIbI
COKPALL[EHHOTO YMHOKEHHUSI
Tema 1.2. TIporeHTHbie ITpocThie MpOLeHTHI, CTIOCOOBI BEIYUCTEHUH
e Anrebpanueckue BbIpa>KeHUST
IMpakTHUECKOE 3aHATHE
Anrebpanyeckue B 6 4
BIUKC/IEHVE TIPOLIEHTOB, aarebpanvecKe BbIpaXKeHUsI
BbIPayKeHHUs
Tema 1.3. nporjeHTHbIe | [IpolleHTHbIE BLIUKMCIEHUS B TTpodeccroHaNbHBIX 3aflauax.
BBIUUCJIEHUSA B PerieHue ypaBHeHUs C 0JHOI HeH3BeCTHOM.
npogecCHOHaTBEHBIX PemieHve cructem JByX ypaBHEHUH C IByMsl HEU3BECTHBIMU 4
3ajjauax. JIuneitHble [IpakTHueckoe 3aHsTHE 5 5
ypaBHeHust. CHCTeMbl PeltieHvie ypaBHeHUs C O/IHOM HeN3BeCTHOH.
JIMHEHHBIX yDABHEHHI. PeliieHvie CUCTeM JIBYX YPaBHEHUI C IByMs HEU3BECTHBIMU
IIpakTHyeckoe 3aHsaTHe
Tema 1.4. Pemmerye 3ajau BerunciieHust 1 ipeobpa3oBaHus 5
o YpaBHeHUsI U HepaBeHCTBa. ['eomeTpust Ha miockoctr Cucrema
BXOZ#0H KOHTPOITE JIMHEHHBIX HEPaBEeHCTB.
KonTpoJibHast pabora 2
IIpeaMeT cTepeOMeTPUM . OCHOBHBIE TIOHSATHS
AKCHOMBI CTepeoMeTpuu 4
Tema 2.1. OCHOBHbIE OCHOBHBIE MPOCTPAHCTBEHHBIE QUTYPHI
MOHATUSA cTepeoMeTprun | IIpakTuueckoe 3aHATHE
AKCHOMBI CTEpeoMeTpuHr 2
OCHOBHbIE MPOCTPAHCTBEHHBIE (UTYPbI
[MapaniensHOCTb TIPAMON U TI0cKoCTH. OnpeziesieHue, MPU3HaK.
Tema 2.2. I1apannenbHOCTb CaoticTsa 4
TIPSIMBIX, TIPSIMOM 1
.. | TIpakTHUeckoe 3aHATHE
TITIOCKOCTH, MNIOCKOCTEN | cpji01pa 0GbeMHBIX turyp 2
IMocTpoeHMe ceueHui
Tema 2.3. [TeprieHAUKYASIPHOCTD NPSIMBIX, 5 4
n TIPY3HAaK MepreHIUKYASPHOCTU MJIOCKOCTEN
eprieHIUKYJIPHOCTb

MPSIMBIX, IPSIMOU U
TVIOCKOCTH, TIJIOCKOCTeN

IIpakmuueckue 3aHamusi:
[Ipu3HaK nepneHAVKYyISPHOCTH MJIOCKOCTEN
TIpY3HaK TepreH/UKY/ISPHOCTHY NPSIMON U TIJIOCKOCTH




Tema 2.4. IleprieH UKy
Y HaKJIOHHast
Teopema o Tpex
NepreHANKY/IsIpax

[leprieHAUKYJIIp ¥ HAKIIOHHAS
Teopema o Tpex TeprieHAUKY/Isipax. YToI MeX/y MJI0CKOCTSIMU

Ilpakmuueckoe 3ausmue
TeopeMa 0 Tpex IeprieHVKyJisipax. Yo MeXy IJIOCKOCTSIMU

Tema 2.5. KoopgvHatel 1
BEKTOPKI B IPOCTPAHCTBe

,HEKapTOBI)I KOOpAHWHATLI B IIPOCTPAHCTBE. BeKTOpLI B ITPOCTPAHCTBE

HpaKmuueCKoe 3aHssmue
CrokeHre 1 BbIUUTaHUe BEKTOPOB. HpOCTeﬁLHPIe 3da/1a4uu B
KOOpAHWHaTax

Tewma 2.6.
[IpsiMble U TJIOCKOCTH B
TpaKTUYeCKUX 3ajiauax

B3anMHoe pacriosioykeHye TIPSIMBIX B TIPOCTPaHCTBE
[TapanienbHOCTh MPSIMOM U TIJIOCKOCTH

Hpaxmuuecxoe 3aHssmue
Pemienvie TIPAKTUKO- OPUEHTHUPOBAHHLIX 3a[ad4

Tema 2.7. Pemenue 3a/1au.
[psiMble U TIIOCKOCTH,
KOOD/IMHAThI U BEKTOPHI B
TIPOCTPaHCTBE

Ilpakmuueckoe 3aussmue
Pemtenue 3azau.
[IpsiMbIe ¥ MJIOCKOCTHU, KOOPAWHATHI U BEKTOPHI B TIPOCTPAHCTBE

Tema 2.8. CreneHs c

CTerieHb C PaliMOHA/IbHBIM IMOKa3aTe/J1eM. CBOMCTBO CTEMNEHHU.

palMOHa/IbHBIM
ToKa3arejieM
Tema 2.9. CreneHb C CreneHb C JefiCTBUTETBLHBIM MTOKA3aTeIeM.
ZeiCTBUTETbHBIM ITpakmuueckoe 3ansamue
[10Ka3aTesieM. «[IprMeHeHNY CBOMCTB apu(PMeTUUeCKOro KOPHS U CTeleHU C
JIeCTBUTEeTLHBIM TT0Ka3aTeeM»
CteneHu U KOpHH. CTEHeHHaﬂ, INMOoKa3aTe/IbHadA U
Pa3pen 3

jorapumuyeckas GPyHKIHA

Cojpepxanue

Tema 3.1. CreneHHast
(dyHKUUS ee CBOMCTBA.
[Tpeobpa3oBanus
BbIpa>KeHUM C KOPHSIMU TI-
CTerneHu

IToHsiTHe KOPHS N1-CTeTIeH! 13 /IefiCTBUTe/IbHOT0 YKc/a
CrereHHast pyHKLS, TTOKa3aTe/ b CTelleHH 4YeTHOe 1 HeyeTHOoe
HaTypasibHOE YHCIIO..

Hpaxmuuecxoe 3aHssmue
TlokazaTesib CTeneH! T10JI0KUTE/IbHOE U OTpHUllaTe/IbHOE UKUCJ/I0

Tema 3.2 cBoiicTBa
CTeMeHU C palliOHAbHBIM
U JeNCTBUTELHBIM

TloHsiTHe CTemeHu C PalrOHA/IBHBIM ITOKa3aTesIeM

ITpakmuueckoe 3aussmue
CrenerHble PyHKIH, UX CBONCTBA U Tpaduku. CTerneHs ¢
paLoHaIBLHBIM [10Ka3aTe/iemM

roKasaresieM
WppaioHansHble ypaBHeHUs. MeTo bl pelieHns
Tema 3.3.
WppaiyionanecHbie ITpakmuueckue 3auamus
ypaBHeHus Merto/ BO3Be[ieHHsI B HATYPaJIbHYIO CTeTleHb 00erx yacTeit

ypaBHeHwUs.

Tema 3.4. Iloka3zarebHast
(dyHK1MS, ee CBOMCTBa
IToka3zaTesibHBIE YpaBHEHUS U
HepaBeHCTBa

IToka3aTenbHast GDYHKIUSA, CTETIEHb C TIPOU3BO/IBHBIM JIeCTBUTETHHBIM
TIoKa3aTesieM, CBOMCTBA MoKa3atenbHOH GyHkumu. [Ipeobpa3oBanue
ToKa3aTe bHbIX BbipakeHHH. CBOMCTBA MOKa3aTebHOU (DYHKIUN

IIpakmuueckue 3auamus

IToka3zaTenpHast (GDYHKLUSA, CTeTIeHb C TIPOU3BOJIBHBIM JeCTBUTETHHBIM
nokasaresem, [Toka3aTtenbHOe ypaBHeHHe. MeTos ypaBHUBaHUS
rokasaresneil. MeTo/; BBeZleHUsI HOBOU repeMeHHON. MeTo bl
pellieHusI TToKa3aTe/IbHbIX HePaBeHCTB.

Tewma 3.5. Jlorapudm uncna
CgoiictBa oraprumMoB

Jlorapudm uucna, CBOMCTBa Jiorapudma, JorapudmMupoBaHUe

Ilpakmuueckue 3aHsamus
CgoiicTBa iorapuMoB, jorapudm rpon3BeieHus, 10rapudm
YaCTHOTO, JIOTAapU(M CTereH:




Tema 3.6. Jlorapudmryeckas
GbyHKIUSA, ee CBOWMCTBA U
rpadmk. JIorapudmuueckre
yPaBHEHUsI U HepaBeHCTBaA.

Jlorapudmrueckasi pyHxupsi. CBOMCTBA M rpadvK JorapupmMudeckon
¢dyskuun JlorapugMuueckre ypaBHeHUs] M HepaBeHCTBa

Ipakmuueckue 3anamus Jlorapupmuueckas QyHkius. CBoiicTBa U
rpaduk sorapudmMudeckon GyHKIN

Jloraprudmrueckoe ypaBHeHHe. MeTo/ibl

pertenus .JIorapudmuposanue. [ToTeHIpoBaHHe.
Jlorapumuyeckoe HepaBeHCTBO

Tema 3.7. Jlorapudmsl B
MpYpO/ie Y TEXHUKE

[TpumeHenue yiorapudma. Jloraprdmuueckast cmipanb B IPUPOJe

IIpakTHuecKue 3aHATUSA
Jlorapudmuueckas criupass B pupo/ie. Ee MaTemaTuueckve CBOWCTBA

Tema 3.8. Perienue 3agau
CreneHHasl, TTOKa3aTe/IbHas U
morapudmuueckast QyHKIVS

ITpakTHueckue 3aHATHA
Pemtenue 3aau
CrereHHasi, ITOKa3aTe/bHasi U jiorapudmuueckas GyHKIHs

KoHTposnbHasi pabota

OcHOBBI TpUroHOMeTpUH TpUroHOMeTpUUYEeCKHe YPaBHeHHS U

Pa3pen 4

byHKIHUH
Tema 4.1. PagnanHag Mepa yriia. @yHKLYS UACTIOBOrO apryMeHTa.
TpuroHomeTpuueckue OrnpejiesieHus1 TPUTOHOMETPUYECKUX (PYHKLINH

(bYHKLY TIPOM3BOJIBHOTO
IJ1a, Yucia

IIpakTHueckue 3aHATHA
3HaKM TPUTOHOMEeTPHUECKUX (DYHKLMHA

Tema 4.2.0cHOBHbBIE

OcCHOBHbIe TPUTOHOMETPUUECKHE TOXKAECTBA
ITpeobpa3oBaHus TPUTOHOMETPUUYECKUX BbID&KEHHUH

TPUTOHOMeTpUUecKHe
roMeCTBa IIpakTHUuecKue 3aHATUA
OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKEeCTBa
IMpeobpa3oBaHUsi TPUTOHOMETPHUYECKUX BBIDKEHUIN
Tema4.3. CgoiicTBa U rpadMKy TPUrOHOMETPUUECKUX (YHKLUH
TpuroHnomeTpuueckue IIpakTHueckoe 3aHATHE
(YHKL[MM UX CBOICTBA U IMocTpoeHue u npeobpa3oBaHus rPaMKOB TPUTOHOMETPUUECKUX
rpaduKu byHKIMI
Tema4.4. O6paTtHble O6paTHble TpUTOHOMETPUUeCKKe (GYHKIMU WX CBOWCTBA U rpauKu
TPUrOHOMETpHUYECKHe IIpakmuueckoe 3aHamue
¢byHKLIMH O6patHble TPUrOHOMETpHYecKUe (PYHKIMU UX CBOMCTBA U rpaduku
TpuroHoMeTpuueckre ypaBHeHUs M HepaBeHCTBa.
Tema4.5. Cnoco0bl perieHysi TPUrOHOMETPHUECKUX YpaBHEHHH
Tpuronomerprueckue IIpakTHUecKoe 3aHATHE

YPaBHeHUs 1 HeEpaBeHCTBa

Crioco6bl pellieHys1 TPUrOHOMETPUUECKUX YPaBHEHHUH
IIpocTeliyie TPUTOHOMETPUUECKHE HePaBeHCTBA

Tema 4.6. ITpakTHyecKoe 3aHsATHE
Pemrenue 3agau. OcHoBbl | PermteHue 3aau. OCHOBBI TPUTOHOMETPUH. TpUTOHOMeTpUUeCcKHe
TPUTOHOMETPUH. (yHKLUH
Tpuronomerpuueckue
byHKIMM KontposibHas pabota
Paszpen 5 MHOrorpaHHUKHM H Tejla BpallleHHs

Copepxanue

Tema 5.1. IlonsTHE
MHOrorpaHHuka. Ilpusma.
INMupamuza v UX ceueHust

IMoHsiTHe MHOTOrPAHHUKA, BepPLIMHLI, pebpa, rPaHd MHOTOTPAHHHUKA.
PasBeptka. [Ipu3ma, mupamuzia v ux sneMeHTbl. O6beM, H0KOBast
noBepxHOCTb. OObeM, 60KOBasi TOBEPXHOCTb.

IIpakTHuYecKoe 3aHATHE
Ipu3ma, npaMua U UX 7eMeHThl. O6beM, 60KOBast TOBEPXHOCTb.
O0Bem, 60KOBasi MOBEPXHOCTB.

Tema 5.2. [IpaBunbHbIe
MHOTOTPaHHUKH B )KU3HU

[Tnouaps MOBEPXHOCTH MHOTOTPaHHUKOB. BrIunicieHe 5/1eMeHTOB
TIPOCTPaHCTBEHHBIX (UTYP

IIpakTHuecKoe 3aHATHE
BbIuniciieHHe 3/1eMeHTOB ITPOCTPAHCTBEHHBIX (pUTyp

Tema 5.3. Tesa BpalleHus1.

Tesna Bpammenus. Hunuazap. KoHyc, lap ¥ UX ceueHrst. G0KOBast




IIOBePXHOCTh. Pa3Beprka.

Oumunzp. Konyc, map u ux

HpaKTl/I‘—IECKOE 3daHATHE

CeyeHUs]. Tena Bpamenust. Hunuuap. KoHyc, map v ux ceueHust. b0KoBast
TIOBEpXHOCTh. Pa3BepTKa.
O6beMbl U MJI0I1[A/I IOBEPXHOCTEH Test

Tema 5.4. Az P

OG6BeMBI U MJIOLIAN
TOBEPXHOCTEH Ter

IIpakTHueckoe 3aHATHE
Pemrenue 3apau no remam: «IIpusma», «Ilupamuga», «umspap»,
«Konyc», «Tap»

Ilonsitue o CUMMETPHH B IIPOCTPAHCTBE

Tema 5.5. o
. [Tpumeps! cuMMeTpui B Ipodeccuu
[Ipumepsl ciMMeTpUii B
IIpakTHueckoe 3aHATHE
ripodeccun
CuMMeTpus B IPOCTPAHCTBE
Tema 5.6. IIpakTHyeckoe 3aHsaTHE

Peiienue 3agau.
MHororpaHHUKU U Tena
BpallleHUst

O6LeMbI U /101 TIOBEPXHOCTHU MHOI'OI'PAHHMKOB U Te€J1 BpAllleHUA

KoHTposibHas pabota

Pa3pgen 6

ITpou3BojHas U nepBoodpa3Has PyHKIMH

Cojep>xanue

Tema 6.1. [TonsaTue
TIPOM3BO/IHOU

Onpenenienye mpou3Bo/iHOHM [IpaBuna quddepeHMpoBaHys.
ITpou3BosiHasi CyMMBI, TIPOU3BeZieHus] U uacTHOro. [Tpon3BoHast
CNOXKHOU (hYHKITUH.

[TpaBuna
IuddepeHIIMPOBaHUS

IIpakTHueckoe 3aHATHE
IpaBuna guddepentyiposanus. [Ipor3BoHas CyMMBI, IPOM3Be/IeHUS
1 yactHoro. [Tpor3BojHas c/10)KHOW QYHKIMH.

Tema 6.2. IToHstue o
HETPEPLIBHOCTH (QYHKITIN.

[MonsiTre 0 HeTlpeprIBHOCTY (YHKIMK. CBOMCTBA HEITPepPHIBHOM
¢dbyHKMKM MeToz uHTEpBanoB

MeTo[ UHTEPBAJIOB

IIpakTHueckoe 3aHsTHE
ANrOpuUTM pellleHNs] HepaBeHCTB MeTO/IOM MHTepBasIoB

Tema 6.3. 'eomeTprueckuii T
¢bu3nuecknii CMbICT

ITpou3sBoiHas CI0KHON QYHKIUM

YrnoBoit ko3 durpeHT npsAMoi. YToma MexKAy MpsSMON U OCBIO OX.
KacarenbHast kK rpaduKy GyHKIMH, FeOMeTPUUeCKHUA CMbICT
TIPOM3BOJIHOM.

npor3BoAHOH. ITpousBosHas
CTIO>KHOU (QyHKIHH.

IIpakTHUYecKoe 3aHATHE

YrnoBoii Ko3pPULIMEHT TIPIMON. YT0JT MeXKAY TIPSIMOI U OCBIO OX.
KacarenpHas K rpaduky QyHKIMY, reOMeTpUYeCKUA CMBICIT
TIPOU3BOJIHOM. .

[ocTaroyHoe ycioBre Bo3pacTaHue GyHKLH, TPOMEKYTKH
MOHOTOHHOCTH. 3HaK{ Npon3BoAHON Touku MakcuMyma. Touku
MuHUMyMa. Touku skcTpemyMa. Kputhueckasi Touka

Tema 6.4. MOHOTOHHOCTh
¢yHkimy. Touky 3KCTpeMyMa

IIpakTHueckoe 3aHATHE

[JocTaToyHoe yc/i0BHe Bo3pacTaHue GyHKLMH, TPOMEXXYTKU
MOHOTOHHOCTH. 3HaK NPou3BoAHON. Toukn MakcumyMma. Touku
MuHUMyMa. Touku 3KkcTpemyMa. Kpurrueckas Touka

Tewma 6.5. iccnenoBanue

I/ICC]'[e,E[OBaHI/Ie (I)yHKL[I/II/I Hd MOHOTOHHOCTL Y IMMOCTPOEHHE Fpa(l)I/IKOB

(GYHKLMM ¥ TTOCTPOEHHe
rpadukoB

IIpakTHUecKoe 3aHATHE
HWccnenoBanve GyHKLIMH HA MOHOTOHHOCTD M MTOCTPOeHMe TPadHKOB

Haxox/enve Haubosbliiero ¥ HAUMEHBIIIero 3HaueHust YHKIMH

Tema 6.6. Haubosbiiee u
HauMeHblllee 3HaUeHue

byHKIMN

IIpakTHueckoe 3aHATHE
Haxoxzperve HanbosbIero u HauMeHbLIero 3HaueHust GyHKLUH.
[MocTpoenue rpadmKoB

Tema 6.7.
HaxoxkieHre oNTUMa/IbHOTO
pe3y/bTara C IOMOILbI0
MPOM3BOIHON B MPAaKTHUECKUX
3a/jauax

HpaKTl/I‘IECKOE 3dHATHE
HauboJibIliero 1 HauMeHbIIIero 3HaueH!s Cl)y'HKL[I/II/I

Tema 6.8.

IMousitue TlepBoobpa3Has pyHkuyK. [TpaBuia HAX0XKEHUST
nepBooOpasHbIX

IMepBoo6pasHast GyHKLIUH.
TTpaBu/Ia HAXOXKIEHHST
1epBo06pasHbIX

ITpakTHUecKoe 3aHATHE
TTpaBua HaXOXKIEHHs IePBOOOPA3HBIX
Tabsuila 3HaueHWH epBooOpa3HbIX




3aiauy TIPUBO/ISAIIIVE K TIOHSITHIO OTpe/ie/IeHHOTO MHTerpara. ’
Tema 6.9. I'eoMeTpHUeCKUH U (GDU3NUECKUI CMBIC/ OTIPe/Ie/IEHHOT0 UHTerpana
[Tnomass kpuBosuHeliHoi | IIpakTHUecKoe 3aHsATHE
Tpanenyu. Popmysia Perrenue 3a1au Ha NpUMeHeHNe VHTerpasa Jisi BBIUUCAeHUs 2
HetoroHa- JleiibHuLA. (hu3MUeCcKUX BeNUYKH U IJIoIafieit
KoHTpo/ibHas padora 2
I'naBa 7 DsieMeHTHI TEOPHH BePOSATHOCTH U MaTeMaTHYeCKOH CTaTHCTHKH
Tema 7.1 CobbITHe, BePOATHOCTH cobbITHA. C/I0)KeHHe U yMHOXKEHHe 2
BEpOSITHOCTel
CobbITHe, BePOSATHOCTb
cobbiTusi. CoxkeHue U TIpakTuyeckoe 3ausiTe
. | CobbITHe, BeposTHOCTE COObITHS. ClIO)KeHHe U YMHO)KEHHe 2
YMHOJKeHHe BepPOsITHOCTeN o
BEPOSITHOCTeH
Tema 7.2. IIpakTHuyeckoe 3aHATHE
BeposiTHOCTE B OTHocHUTebHast YaCcTOTa COOBITHUS, CBONHCTBO ee yCTOWUNBOCTH 2
npoeCcCUOHANBHBIX 3a/lavax
Jud 3auer
224
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NPaKTHKH)
5.2. CopepxaHue AUCHMIUIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM C
YKa3aHHeM 0TBe/JeHHOI'o Ha HUX KO/InyeCcTBa 4dCoB
H BH/10B ylleﬁHle 3aHATHM:
5.2.1 3aouHas ¢opma o0yueHus:
HaumeHoBaHue pa3jienoB Cojiep)xaHue yueOHOro MaTepHasa, 1jabopaTopHbie padoThl U O0bem
JAVCLIMIIIUHBI ¥ TeM NMpaKTHUYeCKHe 3aHATHSA, CAMOCTOATE/IbHAsA padoTa 00yJarommxcs, 4acoB
KypcoBas padoT (mpoekT) (eciu npedycmMompeHbl)
1 2 3
Maremaruka: aaredpa,
Hayajo MaTeMaTH4eCcKoro 212
aHa/IM3a, reoMeTpus
Copepxxanue
Temal.1. Lens u 3aaun 1 | Lenp ¥ 3agaun MaTeMaTUKKU MIPA OCBOEHUU CPeHHaHLHOCTH.
MaTeMaTHKH TIPH 0CBOEHHH Uucsia ¥ BBIYMC/TEHUST. YTIpOIieHHe BhIDAKEeHUH. DyieMeHTapHbIe 2
byHKIIMY.
criesanbHOCTU. Uncna u =
2 | Pemenue cucreM IByX YpaBHEeHHH C JByMs1 HeM3BeCTHbIMU PelrieHue
BBIUHC/IEHUSA e 2
CHCTeM /IBYX YPaBHEHHUH C JBYMsI HEM3BECTHBIMU
3 | Lenble u parjoHanbHble yncia. [lelicTBUTe/TbHbIE UKCTIa. 2
Tema 2.1. JleiicTBHTe TbHbe y IATpI/I(bMETI/IHECKI/II/I KOpeHb HaTyPaJbHOU CTeTleH!
[pakmuyeckoe 3aHsmue
ancia «[IpuMeHeHUM CBONCTB apuhMeTUUECKOT0 KOPHS 1 CTeIleH! C 2
JIeiICTBUTE/IbHBIM MOKa3aTeleM»
Tema 3.1. CrenenHas 5 | CrenenHas (yHKLs, TIOKa3aTe/b CTeNleHH YeTHOe U HeUeTHOe 5
(hyHKIMS ee CBOICTBA U HaTypanbHOe Y1CIo..
rpadux 6 | IIpakmuueckoe 3aHsamue )
[TokasaTesnb CTeNeHU MOJIOXKUTeIbHOE U OTpULiaTe/IbHOe YMC/I0
7 | Tloka3aresbHast QyHKIWS, CTENeHb C TPOU3BOJIEHBIM
JleCTBUTE/ILHBIM TTOKa3aTesieM, CBOWMCTBA TI0Ka3aTenbHON (GyHKLNH, 2
Tema 4.1. INoka3zarenbHast rpaduK GYHKIIMH, SKCITOHEHTA
(dyHK1LMS, ee CBOICTBA U 8 | IIpakmuueckue 3aHsaMus 2
rpaduk [TokasaTenbHasi PyHKIMsI, CTeTIeHb C TIPOM3BOJIbHBIM
ZlefiCTBUTE/IbHBIM TI0Ka3aTesieM, CBOMCTBA MOKa3aTebHOW QyHKINY,
rpaduK GHYHKLIWH, SKCITIOHEHTA
Tema 5.1. Jlorapudmet 9 | Jlorapudm, ocHOBaHUe JyioraprdMa, TorapuPpMUpPOBaHHE 2
CaoticTBa iorapugmos
10 | IlpakTHueckoe 3aHATHE 2




| Jlorapudm, ocHoBanue norapudMa, orapuMUpOBaHHUe

CamMocTosiTe/sIbHOE H3yUeHHe pa3/ie/ioB U TeM

Tema 1.2. Anre6panueckue 2 | CraHpapTHbIN BUJ, UMCIa. HO,[[O?HLIE uneHbl. POpMyJIbI
COKpAIlleHHOTO YMHOKeHusl. []efcTBUs ¢ anrebpanueckKuMu
BBIPayKeHUs -
Tema 1.3. JInHelHbIe 3 | Pemenue ypaBHeHUs C OJJHOI HEM3BECTHOIA..
YpaBHEHUS. CucreMbl Pertienuie cucrem ABYX ypaBHEHI/Ii/JI C ABYMs HeU3BeCTHbBIMH
JIMHEHHbIX YpaBHEHHUM.
Tema 1.4. JIunelinbie 4 | JluneliHble HepaBeHCTBa. CHCcTeMa JIMHEIHBIX HePaBeHCTB.
HepaBeHCTBa
Tema 1.5./TuHeiinas 5 | AprymenT, nuHeliHast GyHKIMsA. I'paduk muHeHHON GYHKIUN.
dbyHKIMS
Tema 1.6. Ksaaparssre 6 ApH(bMeTqueCKHI‘?I KBaZlpaTHbI KopeHb. CBOMCTBA KOPHSI.
7 | KBazpaTHbIl KOPeHb U3 HeOTpULlaTe/IbHOI0 unc/a. VickitoueHue
KOpHH MppalMOHAJIbHOCTU M3 3HaMeHaTeJIsl.
Tema 1.7. KBagparHsie 8 | KsagpartHoe ypaBHeHue. [IpuBefeHHOE KBa/|paTHOE YpaBHEHUeE.
@®opMmyJibl KOpHeli KBaipaTHOrO ypaBHeHUsl. KBazipaTHbIe
ypaBHEHUs U HepaBeHCTBa HEDABEHCTEA
Tema 1.8. CBoticTBa U 9 | Ob6nacTtb onpezieneHust GYHKIMU, MHOXECTBO 3HaueHUM. YeTHOCTh
rpaq)HKH (byHKLII/Iﬁ HeueTHOCTb. Bo3pacranue u y6bIBaHI/Ie.
10 | Yucnosas nociefoBaTesibHOCTb. Apudmerrnueckast U
reoMeTpUuecKasi 1oc/ieloBaTeJbHOCTh
Tema 1.9. Ilporpeccuu u ITpakmuueckue 3aHamusi:
CJIOJKHBIe TIPOLIeHTEI 11 | 1) YucnoBsle OyKBeHHBIE BEIDOKEHHS. YTIPOILeHE BEIPDKEHNH .

2) YpaBHenwus. Cucrembl ypaBHeHMH. HepaBeHcTBa.

Pa3pen 2

JelicTBUTe/IbHbIE YK C/Ia

Cojpepxanue

Tema 2.1. [lelficTBUTeNbHBIE

1

Lesble ¥ paryioHa/IbHBIE UKC/Ia. [IeCTBUTe/TbHBIE UHCIA.
ApubmMeTrnyeckuii KOpeHb HATYPAJILHOU CTeNeHU

Tema 3.1. CrenienHast
(yHKILMS ee CBOICTBa U

rpaduk

qucsa 2 | IIpakmuuecKoe 3aHssmue
[JeilicTBUTE/IBHBIE UKC/IA
Tema 2.2. 3 | BeckoHeuHas flecATHYHAas Tlepuoudeckas 1pobb
4 | IIpakmuuecKkoe 3aHsimue
NppaioHanbHble yncia "
ppalMoHa/IbHbBIE YHCIa
Tema 2.3.beckoHeyHo 5 | T'eomerpuueckast mporpeccusi. beckoHeuHo yObIBaroIas
y6bIBaromas reoMeTpHuecKasi rporpeccusi. 3HaMeHare b Iporpeccuu. @opmya
reoMeTpHYecKast CyMMbI 6ECKOHEUHO yObIBatOIL[el IPOrpeccuu
[porpeccust
Tema 2.4. 6 | ApupmeTtnueckuii KOpeHb HaTypanbHOU cTereHu. KBagpaTHbIi
o KopeHb. Kybuueckuii KopeHb. V3BjieueHust KOPHSI H-U CTeTeHH.
Apudmernueckuii KOpeHb T
. [pakmuyeckoe 3aHsmue
HaTypajibHOM CTETEHN CaoiicTBa aprhMeTHUeCcKOro KOPHs HaTypa/IbHOM CTeTleH:
Tewma 2.5. CTemneHs C 8 | CremneHb C palMOHA/IbHBIM MOKa3aTesneM. CBOWCTBO CTeleHu.
panroHaIbHBIM
ToKasaTesjieM
Tema 2.6. CteneHs C 9 | CreneHb C ZieliCTBUTE/IbHBIM IOKa3aTeleM.
JeliCTBUTETbHBIM 10 | IIpakmuueckoe 3aHsimue
roKasaresem. «[IpuMeHeHUY CBOUCTB apu(MEeTHUeCKOTO KOPHS U CTEITeHH C
JeiCTBUTE/TLHBLIM TT0Ka3aTeIeM»
Paszpen 3 CrenenHas GpyHKIHsA
Copepxxanue
1 | CrenenHasi pyHKIUS, 1TOKa3aTesIb CTEleHW UYeTHOe U HeueTHOoe

HaTypajbHOe YHCIIO..

2 | IIpakmuuecKoe 3aHsimue
IToka3aTesb CTereHU MONM0XKUTEILHOE 1 OTpULIaTe/JIbHOE UKC/I0
3 | CgoiicTBa cTereHHON GYHKIMU TIPU Pa3/IMYHbBIX [TOKa3aTesx

CTeI1eHH.




Tema 4.1. IToka3aTenbHas

4 | MoHoToHHbIe GyHKLMKH. O6paTuMble GYHKLNK, 0OpaTHast GYHKLIMS,
Tema 3.2 B3auMio CJI0)KHbIe QYHKIMY. BHYTpeHHSIs M BHEeIIHsIsE QYHKIH.
5 | IIpakmuuecKkoe 3aHsimue
obparble GyHKLHM [OpobHo-nuHeliHas GyHkysA. COBUT BAOJIb KOOPAWMHATHBIX
oceil. BoienieHue 11e/10M 4aCcTu
6 | PaBHOCHJILHOCTH ypaBHeHWU U HepaBeHCTB. [Ipeo6Gpa3oBaHuii
Tema 3.3. PaBHOCU/IbHBIE YPABHCHHH 1 HEPABCHCT.
7 | IIpakmuuecKue 3aHsamus
YPaBHEHM 1 HEPABEHCTBA ITpoBepka KopHeli. OO1IKe METO/bI PellieHus] yPaBHEHU U
HEepaBeHCTB U CHUCTEM.
8 | VMppauuoHa/ibHble ypaBHEHMS.
Tema 3.4. 9 | Meto/ Bo3Be/leHUsI B HATYPaJIbHYIO CTeTleHb 00enx yacTei
WppaiyonaneHeie ypaBHEeHUs..
YPaBHEHUSA 10 | IIpakmuueckue 3aHamus
ITocTOpOHHME KOPHU B UPPALMOHA/IbHOM YPaBHEHHHU
11 | VippaunoHaibHble HepaBeHCTBA U CUCTEMbI HEPaBEeHCTB
MeTo/] BO3Be/IeHHS B HATYPa/IbHYIO CTereHb 00ernX yacTel
ypaBHeHus1. [TocTOpOHHKE KODHU.
12 | IIpakmuueckue 3aussmust
CucTteMbl MppaLMOHA/IBHBIX HepaBeHCTB. MeToz, BO3BeieHUs
Tema 3.5 VIppaii{oHabHbie B HaTypaJbHYIO CTereHb 00erx yacTeli ypaBHEHUSI.
HepaBeHcTBa CuHCTeMBbI I10CTOPOHHHE KOPHH.
UpPALMOHATBHBIX 13 | pakmuueckue 3ausmusn VippaliioHanbHble YpaBHEHUS. 5
HepaBeHCTB MeTop BO3BeZieHUsI B HaTypa/IbHYIO CTeleHb 00erX yacTei
ypaBHEeHUS..
IIpakmuueckue 3aHamus
14 | IlocTopoHHue KOpHU. VIppaljoHanbHble HepaBeHCTBa U
CUCTEMBI
15 | IIpakmuyeckue 3aHsamus
[IpuMeHeHre CBOUCTB cTerleHHON (YHKLIUW MPU pa3IUyYHbIX
TIOKa3aTesisix
Pasgen 4 IToka3arenbHas GyHKIMA
Cojpep>xanue
1 | Iloka3aresnbHast GYHKLMS, CTEIEHb C IPOM3BOIbHBIM

[lefCTBUTE/ILHBIM TTOKa3aTesieM, CBOWCTBA TI0Ka3aTenbHON QyHKINH,
rpadwK GYHKIMH, SKCIIOHEHTa

(byHKLWs, ee CBOHCTBA U 2 | IIpakmuueckue 3aHsamus
rpajuk [TokasaTenbHas QyHKIMs], CTeTleHb C TIPOM3BOJIbHBIM
ZeficTBUTE/IbHBIM TIOKa3aTesieM, CBOMCTBa TI0Ka3aTebHON (HYHKLIWY,
rpaduK GHYHKLINH, SKCITIOHEHTA
Tema 4.2. IIpeobpa3zoBanue | 3 | IIpeobpa3oBaHue rMoKa3aTe/bHbBIX BhipakeHui. CBOWCTBA
T10Ka3aTe/IbHBIX BbIpayKeHHH T10Ka3aTebHON (QYHKIHH.
4 | TTokasaTespHOe ypaBHeHHe. MeTo/l ypaBHUBAHUS MIOKa3aTesieil.
5 | IloxasarensHoe ypaBHeHHe. MeTo/i BBeJleHUs] HOBOM IlepeMeHHOM.
6 | IIpakmuuecKue 3aHsamus
Tema 4.3. [Tokasare/bHble IToxkasare/nbHble HepaBeHCTBA. MeTo/bl pelleHus I10Ka3aTe/bHbIX
ypaBHeHHs HepaBeHCTBa HepaBeHCTB.
7 | IIpakmuuecKue 3aHsamue
PelieHre CHUCTeM TOKa3aTe/bHbIX YPaBHEHUH M HEPAaBEeHCTB
9 | IIpakmuyecKkue 3aHsamus

ITpoBepouHas pabora o Teme «IToka3aTenbHast GYHKLIHS»

HaTypaJibHbIe JIorapu¢Mbl

Pa3pen 5 Jlorapudmuueckas GyHKIuA
Copepxxanue
1 | Jlorapudm, ocHoBaHHe Jjiorapudma, jorapumMupoBaHme
Tema 5.1. Jlorapugmsl 2 | IIpakmuuecKue 3aHsamus
CgolicTBa 10rapu(pmMos CgoiicTBa orapu(MoB, jorapudm rpousBefieHus, 1orapupm
YaCTHOTO, JIoTapr(M CTeTieH!
Tema 5.2. [lecsiTUUHBIE U 3 | HdecaruuHble 1 HaTypabHBIE JIoraprudMbl, PopMysia mepexoa OT

sorapridMa 1o 0fJHOr0 OCHOBaHUs K JIorapuMy 1o IPyroro




OCHOBAHMIO.

Tema 5.3 Jlorapubmuueckas | 4 | Jlorapupmuueckas ¢pyHkuys. CBolicTBa U rpapuk
¢byHKLYS, ee CBOMCTBA U norapupmuyeckoi GyHKIMH
rpaduk 5 | IIpakmuueckue 3aHsamus Jlorapupmuueckast GyHkims. CBoiicTBa
1 rpadwk JyiorapubmMuuecKon HyHKIUN
Tema 5.4JTorapudmuueckue | 6 | Jlorapupmuueckoe ypaBHeHue. [ToTeHI[poBaHMe.
ypaBHeHUs 7 | IIpakmuueckue 3aHsamus Jlorapudmuueckoe ypaBHeHHe. MeTo[,
BBe/IeHYsI HOBOM nepeMeHHOM. JlorapudmMupoBaHue.
8 | Jlorapudmuueckoe HepaBeHCTBO, ITOTEHIIMPOBaHHEe, PABHOCU/IbHbIE
Tema 5.5. Jloraprdmiuecke siorapudmMryecKiie HepaBeHCTBa
HepABeHCTBa 11 | Ilpakmuueckue 3aHsamus 5
Jlorapudmuyeckoe ypaBHeHre. MeTo/] BBeZleHHs] HOBOU
repeMeHHOM.
Pa3pen 6 TpuroHomeTrpuyecKue ypaBHeHHs H GyHKIUH
Cojpep>xanue
1 | ®yHKIMs YHC/IOBOTO apryMeHTa. Y paBHeHHe BHA COSX=a, Sinx=a
Tema 6.1. YpaBHeHUe BUJja 2 | ®yHKUMS YMCJIOBOTO apryMeHTa. Y paBHEHHe BU/la tgx=a, ctgx=a
Ccosx=a, sinx=a, tgx=a 3 IIpakTHUecKue 3aHATUA
ctgx=a YpaBHeHUe Byfla COSX=a, sinx=a, tgx=a
ctgx=a
Tema 6.2. Cpoiicta pyHkimu | 4 CaoiicTBa GYHKIUM Y=C0SX y=sinx y=tgx y=ctgx u ee rpaduk
y=CO0sX y=sinx y=tgx y=ctgx 1| 5 | IIpakTHUecKue 3aHATHS

ee rpaduk

CroiicTBa (DYHKIUK Y=COSX Y=SinxX y=tgx y=ctgx u ee rpadmK

Pazpen 7

MHOI‘OI‘paHHl/IKPl U Te/Id BpAIIeHUus

Copepxxanue

Tema 7.1. IloHsTHE
MHoOrorpaHHuka. Ilpusma.
IInpamnga

1

[MoHsTHE MHOTOrpaHHMKA, BEpIIMHbI, pedpa, TpaHu
MHoOrorpaHHvKa. Pa3Beptka. [Ipr3ma, ee ocHoBaHus. O0BeM,
6okoBasi MOBepxXHOCTh. [Ipu3Ma, ee ocHoBaHMst. OObeM, GoKOBast
TI0BEPXHOCTE.

2 | Paseeptka. Liunmunap, ero ocHoBaHue. O6beM, 60koBast
Tema 7.2. Tena BpaileHusl. P 4 AP, ’
noBepxHocTh. KoHyc, ero ocHoBanue. O0beM, O0KOBast
Humungp. Konyc.
TI0OBEPXHOCTb.
Tema 7.3. [llap 3 | Ilap u cepa. O6beM, 6OKOBast TOBEPXHOCTb.
4 | IlpakTH4eckoe 3aHATHE
Pemenue 3azau no temam: «Ilpusmar, «Ilupamupa», «Lunuagp»,
«Konyc», «1lap»
Pazpen 8 ITpou3BoaHasA U ee reoOMeTPUYECKHH CMBIC/T
Cojpep>xanue
1 | Yucnosas rocnenoBarenbHOCTh. [1pesen uncioBoi

110C/1e40BAaTe/JIbHOCTH, 3JIEMEHT I10C/1e10BATe/IbHOCTU

Tema 8.1. IIpenen 2 | Ilpegen ¢pyHKUMYM B TOUKe. HenpeprIBHOCTH (YHKIMY B TOUKE
Noc/1eloBaTeIbHOCTH. 3 | IlpakTHYeckoe 3aHATHE
HernpepbIBHOCTL (yHKLIUN I[Tpenen ¢pyHKUMY Ha 6ECKOHEUHOCTH
4 | IlpakTHyeckoe 3aHATHE
IMpezen dyHKIMHK B Touke. HerpepbIBHOCTh (PYHKLIMM B TOUKE.
I[Mpenen GyHKUHY Ha O@CKOHEUHOCTH
Tema 8.2. I1epBbIit 5 | Ilpegen pyHKIMY B TOUKe. HempeprIBHOCTH (DYHKIMN B TOUKeE.
3aMeyare/IbHbIN npefien I1epBbIii 3aMeyaTe/IbHBIN Tpefien
6 | Ilpegen pyHkuyu B Touke. HenpeprIBHOCTH (YHKLUY B TOUKeE.
[Mpenen ¢pyHKIMY Ha GeckoHeuHOCTH. BTOpOii 3aMeuaTebHbIN
Tewma 8.3. Bropoii TpeAe]
JaMeyaTe LI Tpesen 7 | IlpaKkTHYecKoe 3aHATHE
[penen ¢pyHKIMY B Touke. HerpepbIBHOCTE (PyHKLIMH B TOUKE.
[Mpenen ¢byHKUMY Ha GeckoHeuHocTH [Tpenen GyHKLUKU B TOUKe.
HernpepeiBHOCTE QyHKIMY B TOUKe. [Ipesen GpyHKUMHN Ha
6eCKOHEeUHOCTH
Tema 8.3. OnpegenieHvie 8 | MrHoBeHHasi CKOPOCTh, TIPOM3BO/IHAs PYHKIMH, TIpefies PyHKIIU
TIPOU3BO/IHOMN 9 | INpaBwia auddepenuyposanus. [IponsBoHas CyMMBI,
ITpaBuna ripou3BeieHusi ¥ yactHoro. [Tpor3BogHas C/10)KHOW QYHKLHH.
InddepenrmpoBanys 10 | IlpakTHYyeckoe 3aHATHE




[MpaBua auddeperuyposanus. [Ipou3BogHAs CYMMBI,
Tipou3Be/ieHusi U yactHoro. [Tpor3Bo/iHast C/I0KHOU QYHKLMH.

11 | Ilpou3BopHas cTerneHHo# QyHKLUK. [Ipor3BojHast KOPHS,
Tema 8.4. I[TpousBogHasi TI0Ka3aTe/bHOM, JIorapu(MHUUeCcKoi, TPUrOHOMETPUYEeCKUX
CTereHHON QYHKIUN byHKIMH

12 | TIpakTH4yeckoe 3aHATHE
HaxosxaeHre Mpor3BOAHBIX

13 | Ipowu3BosiHast CJI0KHOM HYHKLM

14 | YrnoBo# ko3¢ duLeHT NpsMO. Y0 MeX/y MPSMOil 1 0ChIO OX.
KacatenbHas K rpaduky GyHKIMH, TeOMeTpUUeCKUid CMbICTT
ripousBoziHOH. [Tnddepeniyan QyHKIHN.

15 | IlpakTuyeckoe 3aHATHE

YrnoBoi ko3 dureHT NpsiMoii. YTom MeX/ly TIpSIMOH 1 OChIO OX.

Tema 8.5. [IpousBogHas KacarenbHast K rpadMKy QyHKIUH, TeOMeTPUUECKHUN CMBICT
CNIOXXKHOU QyHKIMU nipou3BoiHON. [uddepeHipan QyHKIMU.
I'eomeTpuueckuii CMBICT 16 | IlpousBopHas cTereHHOM QyHKIUM. [Ipor3BofHAas KOPHS, CTeTleH!
TIPOM3BO/IHOM CJI0KHOTO aprymeHTa. Tabnuija npousBoHbIX. [IpaBuia
IuddepeHPOBaHNs

17 | Ilpou3BogHas creneHHo# GyHKUMH. [Ipor3BO{HAST KOPHS, CTEITeHH
CJIO’KHOTO apryMeHTa. @opMyJia /11 HaX0KJ,eHHsl IPOU3BOJHOMN
CN0KHOW (DYHKIIUK

18 | IlpakTHueckoe 3aHATHE
ITpoBepka yMeHMi1 ¥ IpUMeHeHe MTPOM3BOIHON CJIOKHOW HYHKLIUU

19 | TIpoBepouHas pabota 1o Teme «IIpon3BogHAs»

Pa3pen 9 IIpuMeHeHHe MPOU3BOAHOM K HCC/IEA0BAHNI0 (DYHKLIMHU
Copepxanue
1 | JocraTouyHoe yc/ioBUe BO3pacTaHKe QYHKLUU, TIPOMEKYTKA
Tema 9.1. Bo3pacranue u MOHOTOHHOCTH. 3HaK{ IPOM3BOJHOM
yObiBaHMe QYHKIIUH 2 | IlpakTHueckoe 3aHATHE

[HocraTouHoe yc/ioBre Bo3pacTaHve (GyHKIUH, TPOMEXYTKA
MOHOTOHHOCTH. 3HaK/ IPOU3BOJHOM.

3 | Touku makcumyma. Toukn MUHUMyMa. TOUKH 3KCTpeMyMa.
Tema 9.2. DKCTpeMyMbl Kpurnyeckast Touka.

byHKIMi 4 | IIpaKkTHueckoe 3aHATHE
Touku makcumyMa. Touku muHuMyMa. Touku 3KCTpeMyMa.
Kputnueckas Touka.
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6. NudopmanuonHoe obecreueHne o0yueHHs (MepeueHb PeKOMEH;[yeMbIX
y4eOHBIX U3jaHui, IHTepHeT-pPecypCoB, JOMO/THUTE/T6HOU TUTEPaTypPhI)

6.1.1 OcHOBHBIE UCTOUHUKH:

6.1.1 OcHOBHBbIE HCTOYHHKH:

1) Anumog, I1I. A. MaremaTHKa: anrebpa v Hauajia MaTeMaTHUeCKOTO aHa/M3a, TeOMeTPUSI.
Anrebpa 1 Hauasla MaTeMaTiueckoro aHanm3a 10-11 kmacc. Ba3oBbIii ¥ yriyO6IEHHBIN YPOBHHU.
OnektpoHHas hopMa yuebHUKa. : yueObHuk / FO. M. Kossirun, M. B. TkauéBa; I11. A. AimoB .
— Mockga : AO "UsznarenbctBo "TIpocBenjenue”, 2022 .— 1 ¢. — ISBN 978-5-09-099445-3 .
— URL.: https://lib.rucont.ru/efd/806175
1) AranacsiH, JI. C. MareMaTyKa: anrebpa ¥ Hauasla MaTeMaTHUeCKOT0 aHa/li3a, TeOMeTpHs.
I'eometpust. 10-11 kiacc. Ba3oBbiii ¥ yriy0/1€HHBIN YPOBHU. DIeKTPOHHAs hopMa yueOHHKa. :
yuebHuk / B. @. byty3os, C. b. Kagomres; JI. C. AtaHacssH .— Mockea : [Ipoceeiienue, 2023 .
— 1 c. — URL: https://lib.rucont.ru/efd/806176



https://lib.rucont.ru/efd/806176

3) MopakoBuy, A. I'. Anrebpa v Hayasia MaTeMaTH4ecKoro aHanm3a. ba3oBeiii ypoBens. 11
kimacc. B 2 Yactax. Yacte 1. SnekTpoHHasi hopMa yuebHuUKa. : yue6HUK / I1. B. CemeHos, JI. M.
Anekcangposa, E. JI. Mapzaaxaesa; A. I'. Mopakosuu .— Mocksa : AO "M3jaTensCcTBoO
"IIpocBemenue”, 2022 .— 1 c. — ISBN 978-5-09-099476-7 .— URL

6.1.2./lono/IHUTEe/IbHBIE HCTOYHUKH:

1)Byngeik, I'. M. MatemaTuKa : yue6Hoe riocobue aisi crio / I'. M. Byngpik. — CaHKT-
[TetepOypr : Jlanb, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TeKcT : 371eKTPOHHBIH //
JlaHb : 271eKTpOHHO-0MbmMoTeuHast cucrtema. — URL: https://e.Janbook.com/book/187562

2) bivHoga, C. [1. Martemaruka. [IpakTUKyM f/1 CTyZIleHTOB TEXHAUYECKUX crieuaabHocTen / C.
1. BimHoBa. — 2-e u3f,., crep. — Cankr-IletepOypr : Jlanb, 2023. — 196 c. — ISBN 978-5-
507-45891-2. — TekcT : 3/1eKTPOHHBIH // JIaHb : 3/1eKTpOHHO-0mbmoTeyHast cucrema. — URL
NutepHet pecypcebi: (LTI): https://lib.rucont.ru/lti/toolgoto=806206
https://lib.rucont.ru/efd/806206

https://e.lanbook.com/book/291170

6.1.4 IlepeueHb HH()OPMALMOHHBIX TEXHOJIOTHI, HCIO/Ib3yeMbIX MPHU
0CyIIIeCTB/IeHUH 00pa30BaTe/IbHOIO MPoLecca Mo JUCHHUILIHHE:

Horosop Ne, nara,
opraHu3sauus

Ne n/m HanMeHoBaHHMe TIpOrpaMMHOTO obecTieueHust

JIMneH3MOHHOEe MPOrpaMMHoOe ofecreyeHHe

Microsoft Windows 7 AKT Ha nepegauy npas H-0005792

2 Microsoft Office 2010 ot 08.06.2011 roga

3 [Kaspersky Business Space Security Russian Edition
CB000OHO pacnpocTpaHseMoe NPorpaMMHoe o0ecrieyeHHe

1 [LibreOffice 6.3.3

2 |Adobe Acrobat Reader

3 Mozilla Firefox 83.x

4 |Opera 72.x

5 |Google Chrome 86.x.

7. OIIMCAHUE MATEPUAJ/IbHO-TEXHUYECKOM! BA3BI,
HEOBXO/JVMOM /151 OCYLIECTBJ/IEHUSI
OBPA30OBATEJ/IBHOTI'O ITPOLIECCA 11O JUCIIUIVINHE
Ne | HaumeHnoBaHue OcHoBHOe 000pyZOBaHMe dopMa MCII0/1b30BaHuUs
1/ | 060pyJ0BaHHBIX
yueOHbIX
KaOMHeTOoB,

nabopatopuii 1
JIp. 0OBEKTOB /ISt

TIpOBe/leHUst
y4eOHBIX
3aHATUU
1. Ayn. 263 CnenpanusupoBaHHas Mebe/Ib: KOMIIeKT YuebHast ayJUTOPHSI /1St
Kabuuer yueOHOM Mebenu Ha 120 TTOCaIOUHBIX MECT, MpOBe/eHNs 3aHATHiA
MaTeMaTUK! TpubyHa. JIEKLMOHHOT'0 TUMa, 3aHATUH

Texanueckue cpeacTBa Oﬁy‘IEHl/IH: My']'[bTI/IMe,E[I/Ia



https://e.lanbook.com/book/291170
https://lib.rucont.ru/efd/806206
https://lib.rucont.ru/lti/toolgoto=806206

npoektop Epson EB-X12, yue6HO-HarisHb1e
rmocobus (TabauIbl, MIAKATI CTIPABOYHOTO T/TaHA)
M0 Pa3/MYHBIM pa3fenaM Kypca MaTeMaTUKH.
Crnucok ITO Ha komnbioTepe: Microsoft Windows
7, Microsoft Office 2010, Kaspersky Business Space
Security Russian Edition, LibreOffice 6.3.3, Adobe
|Acrobat Reader, Mozilla Firefox 83.x, Opera 72.x,
Google Chrome 86.x.

CeMMHApPCKOro TUIa,
IPYMIOBLIX U
VH/IMBU/yalbHbIX
KOHCYJIbTal|uH, TeKyILlero
KOHTPOJIA U TIPOMEeXXYTOUHON
aTTecTalyu

Ayp. 272 Crnenpa/iu3supoBaHHas Mebe/Ib: KOMIIeKT YuebOHast ayquTOpus 7St
Kabuuer yuebHoi Mebenn Ha 20 1oca/j0uHbIX MeCT. IPOBE/IeHISI 3aHSITHIA
TexHuueckue cpejcTBa 00yyeHHUs: J0CKa o
MaTeMaTUKH JIEKLIMOHHOT'O THIIA, 3aHATUH
MeJioBast, yueOHO-HarJIsiIHbIe TIOCOOUSI.
CéMHHAPCKOr'0 THUIIa,
TPYIIIOBBIX U
WHIWUBUTYaTbHBIX
KOHCYJIbTaL[Ul, TeKYLL[ero
KOHTPOJIS1 U TIPOMEXKYTOUHOU
aTTecTaluu
Ayn. 123 CrnenuanusupoBanHas Mebesb: 3an Nel: crosisl - | Brubnuoteka, ynutanbHble 3abl.

46 wWT., cTynbs - 79 wT. 3an Ne2: cTosibl - 6 WT.,
CTOJI YTJIOBOM - 4 IIT., CTy/bd - 17 . 3an Ne3:
CTy/bs -50 IIT., CTOJIBI - 28 mIT.

TexHUYeCKHe CPeACTBa 00yYeHHs: KOMITbIOTEDEI
Ha 6a3e rporjeccopa Intel 06beIUHEHHBIX B
UIOKa/IbHYH0 CeTb U UMEIOLIUX A0CTYI B "VHTepHeTt",
imoctyn K B/1,9B, 9K, Koncynsrantllmtoc, 3BC,
ODOUC. 3an Nel: monuTop Samsung - 21 wiT.,
CHUCTEMHBIN O/I0K - 2 IIT., CHCTeMHBIH 6/10k DNS - 1
IIT., CUCTeMHbIHA 6710K In Win - 18 mr., npuntep HP
Lazer Jet P 2055 - 2 ., ckanep Epson v330 - 1
T., KcepokC XEVOX - 1 mr. 3an Ne2: TeneBusop
Samsung - 1 wr., MoHutop LG - 1 WIT., CUCTEMHBIN
610k In Win - 1 1mt., ckaHep - 1 TIT., TPOEKTOP
Optoma - 1 T, 3kpaH - 1 wT. 3a1 Ne3: MOHUTOPBI
Samsung - 11 wr., MmoHuTOpEI LG - 2 wr.,
crucTeMHbINM 6/10K In Win - 12 1IT., CUCTeMHBIN 010K
- 1 wt., npunTep HP Laser Jet P2055.

Cnucok ITO Ha KomnbioTepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe
Acrobat Reader, Mozilla Firefox, Opera, Google
Chrome.

IUIsT TIDOBEZIeHUs
KOHCY/IbTallAOHHBIX U
CaMOCTOSITe/ILHBIX 3aHSTHIA;
3aHSITUM CEMUHAPCKOT'O THIIA,
VHIVBHTY AJTbHBIX
KOHCYJ/IbTaLUi, KypCOBOT'O
MPOEKTUPOBaHMS (BBITIO/THEHHUS
KYDPCOBBIX paborT).

8. KOHTPOJIb 1 OIIEHKA PE3YJ/IbTATOB OCBOEHUS
YUYEBHOW JUCIHUILINHBI

KOHTPOJ’[L " OLI€HKA PEe3yJ/IbTATOB OCBOE€HHA OUCHUIIIMHBI OCYILECTB/IAETCA
ImperiogaBaTtesieM B IIpoLiecce MpoBeAeHUs TIPAKTUUYECKUX BaHHTHﬁ, BBITIO/JTHEHU A
O6y‘-laI-OH_[I/IMI/ICH NMHAWBUAYd/IbHBIX 3a,an1/1171 N TeCTUPOBAHUA.

Pe3ybTaThl 00yUYeHUsA
(ocBoOeHHBIE YMEHHS M 3HAHHS)

®opMbI M METO/bl KOHTPOJISI U OLIeHKH
pe3y/IbTaToB 00yUueHHs

3HAThb:

Teky1yii KOHTPOJIb:




- CBOMCTBa apr(MeTHUeCcKOro KOPHs
HaTypabHOM CTeTeHu;

- CBOMCTBA CTeleHH C paljiOHaTbHBIM
TioKa3areseM;

- CBOMCTBA /I0Tapu(MOB 1 OCHOBHOE
norapupmMUuecKoe TOX/eCTBO;

- OCHOBHbIE TPUTOHOMeTprYeckue GopMYJibl;
- Tab/MLly MPOM3BOAHBIX 3/IeMeHTapHbIX
(yHKLW;

- Tab/MLly Heorpe/ie/IeHHbIX UHTEeTPaJioB;

- aKCUOMBI

CTepeoMeTpUH, OCHOBHbIE TOHATUSI U YMeThb
TIPUMEHSITb WX MPU

pellleHuH 3a7iau.

yMeThb:
-BBITOJIHATH apu(MeTHUeCcKUe eHCTBYS C
YKCIaMuy;

-HaXO/UTb 3HaUeHUsl KOPHSI, CTeIleHH,
norapudma;

-pelllaTh YpaBHEHUsI TI0Ka3aTesbHEIE,
norapuMuUecKrie, TPUTOHOMETPHUECKHE;
-pelllaTh HepaBeHCTBa I0Ka3aTe/bHEIE,
JorapupmMHUuecKue;

-HaXO/JUTb NIPOU3BO/IHYIO;

-[IPUMEHSTh TIPOU3BO/JHYIO K MCC/IeI0BAaHUIO
yHKIMY;

-BBIUMCJTUTH UHTETPAJIbI;

-HaXO/UTb 00beMbI TeJ1 ¥ UX COCTaBJISIOIINX

BbIMmosiHeHre CaMOCTOSTeTbHOU PabOTHI.
BeIrosiHeHUe JoMalIHero 3a/jaHus.
[ToaroTroBKa K yCTHOMY OIpPOCY.

ITpoMe)XyTOUHBIM KOHTPOJIb: 2 CeMeCTp — 3a4éT
C OLIeHKOM

Teky1ui KOHTPOJIb:
[TpoBepKa U OLjeHKa CaMOCTOSITeTbHbIX paboT U
KOHCITEKTOB 110 TeMaM.
O1eHKa YCTHBIX ¥ MUCbMEHHBIX
WH/IMBU/YaIbHBIX OTBETOB 00yUaeMbIX.
[TpoMe)XXyTOUHBII KOHTPOJIb: 2 CeMeCTp — 3auéT
C OLIeHKOM

®opmbl, METO/Ibl KOHTPOJISL 1 OLIEHKH pe3y/IbTaTOB 00yUueHUsI OKHBI TTI03BOJISTh
TIPOBEPSTH Y 00yUaroluxcst CHOPMUPOBAHHOCTh OOIIMX KOMITeTEHI[UH,

obecTieurBarOIIUX UX 3HAHUS.

[Tporpamma cocTaB/ieHa B COOTBeTCTBUU C PejepasbHbIM IOCYyJapCTBEHHBIM
oOpa3oBaTe/IbHBIM CTaHZAPTOM CpeJiHero rpodeccroHaILHOT0 00pa30BaHus
(@I'OC CITO) no cnetpanbHOocTH 38.02.08 Toproeoe geno

Pa3pa6oTumk

[TperniosjaBaTesib BbICIIel KBanU(UKALMOHHOW KaTeroprun

ohtf

(noonucn )

E.B. MapueHko




IIporpamma ofo6peHna
Ha 3aCeJJaHUU TIPeZIMETHO-ITUK/IOBOM KOMHUCCHHU COIMATbHO-3KOHOMUYECKUX U
eCTeCTBeHHOHAYUHBIX JUCLIUITUH

nipotokos Ne 7 oT «03» mapta 2025 .

IIpeaceparens ITIK M/ E.A. XycHy1HOBa
(1.0. damunus)
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