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1. IIEJIH U 3AIAYM OCBOEHMS TUCHUTIIMHBI

eab ocBOeHUST TUCHUIJIMHBI:

" (hOpMHpOBaHHE NPEACTABICHHI O MATEMAaTHKE KAK YHHBEPCAILHOM SI3BIKE
HAyKH, CPEACTBE MOJCIMPOBAHUS SIBICHUW ¥ TIPOIECCOB, 00 HIEIX W METOJax
MaTEeMaTHKH,

" pasBHTHE JIOTHYECKOTO MBIIUICHHS, POCTPAHCTBEHHOTO BOOOPAKEHHS,
ANTOPUTMHYECKOW KYJIbTYpPbl, KPHUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM
s Oyaymied mpodecCHOHANbHOW AESITeTbHOCTH, IS TIPOAOJIKEHUS 00pa3oBaHus U
camM000pa30BaHHus;

OBJIAJICHUEC MAaTeMaTUYCCKUMHU 3HAHUSMU W YMCHHSIMH, HEOOXOIUMBIMH B
MOBCEAHEBHON >KU3HU, JUISI M3YYCHHUS CMEXHBIX €CTECTBEHHO HAyUYHBIX JUCIUTUIMH
Ha 6a30BOM YPOBHE U JUCIMIUIAH MPOQPECCHOHATBHOTO IUKIIA;

" BOCIHTAHHME CPEICTBAMH MATEMATHKHM KyJIbTYpbl JIMYHOCTH, MOHUMAHHS
3HAYUMOCTH MaTeMaTUKH IS HAyYHO-TEXHHYECKOTO IPOTPEecca, OTHOMICHUS K
MaTEeMaTHKe KaK 4aCcTH O0IIEeUeI0BEUYECKOM KyJIbTYPhl YEPE3 3HAKOMCTBO C HCTOPHUEH
Pa3BUTHS MATEMATHKH, SBOJIONHUCH MaTEeMATHUCCKUX HICH.

OcHOBHBbIE 3212491 OCBOEHUS TUCIHUIIIMHBI:

" cHCTeMaTH3alMs CBEACHHII O 4YHCIAX, M3yYeHHE HOBBIX BHIOB HYHCIOBBIX
BBEIpOKCHUA W (OPMYJ; COBEPIICHCTBOBAHWE  NPAKTUYCCKUX  HABBIKOB |
BBIYHCIIATEILHOM KYJIbTYPHI, pacImpeHue 1 COBEPIIICHCTBOBAHHE
anrebpanveckoro  ammapara, C(GOPMHUPOBAHHOTO B OCHOBHOH  IIKOJE, €ro
IIPUMEHEHUE K PEIICHHMIO MATEMATHYECKUX U HEMATEMATUYECKHX 33714,

pacmiipeHre W CHUCTeMaTHh3alis  OoOmUX CBEACHHH O  (QYHKIHIX,
MOTOJHEHUE KJlacca W3y4aeMblX (QYHKIUNA, WUTIOCTPAlMS IIUPOTH MPUMEHEHHUS
byHKUIMNA I ONMUCAaHWA W U3YYEHUS pPEabHBIX 3aBUCUMOCTEH;

" U3yueHHe CBOMCTB IPOCTPAHCTBEHHBIX TeN, (OPMHPOBAHHE YMEHHS
NPUMEHSTh TIOJTYYCHHBIC 3HAHUS JIJISI PEIICHHSI MPAKTUIECKUX 3a1a4;

" pasBuTHE MIPEICTABICHUM 0 BEPOSITHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B OKPYKaIoIIEeM MUpe, COBEPIIICHCTBOBAHUE
WHTEJUICKTYabHBIX M pPEUYEBBIX YMEHHH TyTeM OOOTalieHuss MaTeMaTHIeCKOTO
SI3BIKA, Pa3BUTHE JJOTHICCKOTO MBIIIJICHUS;

" 3HAKOMCTBO C OCHOBHBIMH H/ICSIMU H METOJaMH MAaTEMATHUECCKOTO aHAIIH3A.

Pesynbrarom ocBoenust nucuurinibl «I1/].01 MaTemaTuka» oOydaroummucs mno
cneruanbHocTH 23.02.07 —TexHuvyeckoe 00CTy>KUBAHUE U PEMOHT aBTOTPAHCIIOPTHBIX
CPEIICTB SBJISIETCS OBJIAJICHUE OCHOBHBIM BHUJIOM TIPO()ECCHOHATBLHOM IeITeTbHOCTH
(BIT/]) 1 cOOTBETCTBYIOIIUMU KOMIIETEHIIUSIMHU.



2.MECTO JUCIHMILINHBI B CTPYKTYPE OBPA3OBATEJIBHON
IHPOI'PAMMBbI

JucrummHa «MateMaTnkay HaXOAUTCs B TPO(HIIBHON YacTH MUKJIa JUCIIUTUINH
y4eOHOTO0 I1aHa.

JucuurminHa u3ydaercs Ha Kypce B 1,2 cemectpe (ouHoe oOyueHue); Ha 1 Kypce
(3aouyHOE 00yueHue, 6a3a 9 Kiaccos).

2. IEPEYEHD INTAHUPYEMBIX PE3YJBTATOB OBYUYEHUA 11O
JANCHUIIVIMHE, COOTHECEHHbBIX C INTAHUPYEMBIMUA
PE3YJIbTATAMU OCBOEHUS OBPA30OBATEJBbHOM NPOI'PAMMBbI

B pe3yJabTaTte OCBOCHUA JUCIHHIIIMHBI O6y‘-IaIOH_[I/II>'IC$I JOJDKCH OBJIaACTH

YMCHHUAMU U 3HAHUSAMU B LEIIAX HpI/IO6peT€HI/I$I clIeayrommux KOMHCTCHHHﬁI

HanmeHoBaHMe KOMIIETEHITUH

Ilnanupyembie pe3yJbTaThbl 00yUeHHSs
10 JHCIHHUILIHHE,

Kon
(naanupyemble pe3yabTathbl ocBoeHust OII) XapaKTepu3yolue 3Tansl
(¢opmMupoBaHusI KOMIIETEHIHMH
OO0uue KoMneTeHUU B o0s1acTu 3HaHMs M IOHUMAHUA (A)
BriOupaTh criocoOsI pereHus 3aaaqd
OK 01 | mpodeccroHaNbHON AeATENbHOCTH HATE:
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM; - cBOIiCTBa apUMETHYECKOTO KOPHS
Hcrionb30BaTh COBPEMCHHbIC CPEACTBA MoKcKa, | HATYPAILHOM CTCICHH,
aHau3a U HHTepIpeTauu nHpopMaluu 1 - CBOMCTBA CTENIECHU C PallMOHAIBHBIM
OKO02 [IOKa3aTeNeM;

nH()OPMAITMOHHBIC TEXHOJIOTHH JIJIsI
BBITIOJTHEHHMSI 33/1a4 PO eCCHOHATBHON
JIeSITCIIbHOCTH,

- CBOWCTBA JIOrapu(MOB 1 OCHOBHOE
Jorapu(pMUUECKOe TOKAECTBO;

- OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmyIbI;

- TaOJIHIYy IPON3BOIHBIX JIEMEHTAPHBIX
byHKIH;

- Ta0NHIy HEONpeIeICHHBIX HHTETPAIOB,;
- aKCHOMBI

CTEpPEOMETPUH, OCHOBHBIC TIOHATUS U
YMETh PUMEHSTh UX IPU

peLICHUH 3a/1a4.

yMeThb:

-BBIIIOJHATH apu(METHUECKUE NeHCTBUS
C YUCIIaMH;

-HaXOAWUTb 3HAYCHUA KOPHA, CTCIICHU,
norapudma;

-pelaTh ypaBHEHHS [10Ka3aTEIbHbIE,
sorapu(MuIecKue,
TPUTOHOMETPHUYECKHUE;




-pelaTh HepaBeHCTBA MOKa3aTeNNbHbIE,
norapu(MuIecKue;

-HaxOJUTh POU3BOIHYIO;
-IIPUMEHSATH TIPOU3BOIHYIO K
UCCIICIOBAaHUIO (PYHKIIUH;

-BBIYHCIIMTH UHTETPAJIBI;

-HaXxOJHUTb 00BEMBI TEJI U X
COCTABJISTFOIITIX




4. OBbEM JUCHOUIIJIMHBI B 3BAYETHBIX EJIUHUIIAX C
YKA3AHUEM KOJIMYECTBA YACOB, BBIJIEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIIUXCH C
IPENOJABATEJIEM (ITIO BUJAM YUEBHBIX 3AHSATHUIN) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOLHIUXCA
OO6m1ast TPy 10€MKOCTh JUCHUIUIUHBI cOCTaBisgeT 218 vaca

4.1. O0bem JUCUMILIUHBI U BUABI Y4¢0HOH padoThI:

4.1.1. Ounas ¢popma od0yuenus: Cemectp —1,2, Bug oruetHocTH — lcemectp (aud

3a4erT ); 2 —CEeMEeCTpP-IK3aMEH.

O0BeM yacoB

Buj yueOHoit padoThl

Bcero 1 cemecTp | 2 cemecTp

OO0uas Tpy10eMKOCTh 218 97 121
Oos3aTenbHast yueOHasi Harpy3Ka (Bcero) 206 93 93

B TOM YHUCIIE:

Jlexumu (JI) 104 50 54
[Ipaktuueckue 3anstus (I13) 82 43 39
Kouncyabranuu 4 4
CamocTosiTeTbHOE H3yUYCHHE Pa3/IeTIOB 22 4 18
JK3aMEH 6 - 6




4.1.2 3aounast popma o0yueHus:

baza 9 knaccoB: 1kypc, BUJ OTYETHOCTH - 1Kypc- dK3aMeH

Buj yue6Hoii padoThl

O0BeM yacoB

Bcero 1 xypc
OO0masi Tpy10eMKOCTh 218 218
Oobs3aTesbHas yueOHasi HArpy3Ka (Bcero) 18 18
B TOM YHCIIE:
Jlexruu (JI) 10 10
[TpaxTnueckue 3anstus (I13) 8 8
CamocTrosiTesibHasi padora: 194 194
IToaroroBka u caaya dK3aMeHa 6 6




5. COIEP)KAHUE YYEBEHOU JUCIUTTIJINHBI

5.1. Coaep:kanue TUCUHUILINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM C

YKa3aHue€M OTBCJACHHOI'0O HA HUX KOJIHYIECTBA YaCo0B

U BUJIOB YUeOHBIX 3aHSTHIA:
5.1.1 Ounas ¢popma o0y4eHus:

HaumeHoBaHue pa3iesioB
JMCUMILUIMHBI M TeM

Conep:xaHue y4eGHOTro MaTepHuaJia, 1adopaTopHbie padoThl H
NMpaKTHYeCKUe 3aHATHS, CAMOCTOSATEIbHAN padoTa
o0yJanImmuxcsi, Kypconasi padoT (poeKT) (eciu

O0BeM yacoB

npedycmMompenyl)
1 2 3
MaremaTuka 218 (104 n\ 82
np\ 22 c-p)
HaumeHnoBauue Conep:xanue yueOHOro MaTepuasa
pa3acjioB 1 TEM
Tema 1.1 enp u 3a7aun MaTeMaTUKH IPYU OCBOCHUH CIIELIUATIBbHOCTH. ,
Ilens u 3aauu IlI/Ivcna u BLIchgeHHﬂ ;
UCTBUA T NYCCKUMHU SAMH, CTCIICHAMUAU MYVIJIbI
MATEMaTUKU IPU OCBOCHUU Heiic ¢ areoparrice PO » CTeIIE » bopmyn
COKPAIIIEHHOTO YMHOXEHHUsI
crienuanbHocTd. Yucna u
[IpakTHueckoe 3aHsTHE
BEIMHCIICHIA JeticTBus ¢ anredpandeckuMu ApoOSIMH, CTENEHIMH, (OPMYJIbI 2
COKPALIEHHOTO YMHOXCHHUSI
[IpocTeie MPOIEHTHI, CIOCOOBI BEIYUCIICHHUH
Tema 1.2. IIponieHTHBIC p pon ’ 2
AnreOpanveckue BEIpaKCHUS
BBIYHMCIICHUS
[IpakTHueckoe 3aHsATHE
Anrebpandeckue
Brruncnenue npoueHToB, anredpaniecKiue BEIPAKCHUS 2
BBIPAXKEHUS
[IporieHTHBIE BRIYHCIEHHS B TPO(EeCCHOHANTBHBIX 3aa9ax.
Tema 1.3. IPOLEHTHBIC | Pemenne YpaBHEHHS C OJTHON HEM3BECTHOM.
BBIYHCJICHUS B Pemenne cucrem NByX ypaBHEHHMH C IByMs HEU3BECTHBIMU 2
poeCCHOHAIBHBIX
3agadax. JIuHenHbIe
ypaBHeHUs. CUCTEMBI [IpakTrueckoe 3aHsTHE
JIMHENHBIX YPaBHEHHUIA. Pewenue ypaBHeHUs ¢ OHON HEM3BECTHOM. 2
Pemenne cucrem IBYX ypaBHEHHH C ABYMsI HEHM3BECTHBIMHU
IIpaktuyeckoe 3angarue
Beruncnenus n npeoOpazoBaHus
Tema 1.4. Pemenune 3amay peobp 2
B N YpaBHeHUs 1 HepaBeHCTBa. [ eomeTpus Ha tockocTu Crucrema
XO/IHOM KOHTPOJIB JIMHEHHBIX HEPABEHCTB.
KonTtponsHas padbora 2
IIpeameT cTepeoMeTpuH . OCHOBHBIE TIOHATHUS
AKCHOMBI CTEpEeOMETPUHU 2
Tema 2.1. OCHOBHBIE OCHOBHEIE POCTPAHCTBEHHBIE (PUTYPEI
MOHATHUS cTepeoMeTpun | IIpakTudeckoe 3ansaThe
AKCHOMBI CTEpEeOMETpUHN 2
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI
[MapanensHoCTb NPsAMOH 1 TIOCKOCTH. OTpesiesieHue, NpU3HaK.
CaoiicTBa 4
Tema 2.2. [TapannensHOCTh
MPSAMBIX, IPSIMOI 1
p - 1Ip . | Ilpaktuyeckoe 3aHaTHE
TITOCKOCTH, IMOCKOCTCH | Cpojicrra 06beMHBIX ¢uryp 2
IlocTpoenue ceueHuit
Tema 2.3. IlepneHANKYISIPHOCT OPSAMBIX, 4
[leprieHAMKYISIPHOCTh | MPU3HAK MEPIEHAUKYISIPHOCTH IJIOCKOCTEMN
IPSIMBIX, IPIMOU U Ilpakmuueckue 3anamus: 2

IIJIOCKOCTH, IUIOCKOCTEH

[IpusHak nepneHAnKyIIPHOCTH IIIOCKOCTEHN




MPU3HAK NEPIEHANKYISIPHOCTH IPSIMOM M TJIOCKOCTH

Tewma 2.4. [lepnesaukynsap
Y HaKJIOHHast
TeopeMa o Tpex
MePIEeHANKYIIAPax

[lepnenaukynsp U HaKJIOHHAS
TeopeMa o Tpex NepneHANKYIIApax. Yo MEXIY
MJIOCKOCTSIMH

Hpaxmuueckoe 3anamue
Teopema 0 Tpex mepNeHANKYIIpax. YTOI MEXITY
IUIOCKOCTSIMU

Tema 2.5. KoopauHatsl u
BEKTOPHI B IIPOCTPAHCTBE

JlexapToBbI KOOPAUHATEI B IPOCTpPAaHCTBE. BEKTOPHI B
IIPOCTPAHCTBE

Ilpakxmuueckoe 3anamue
CrnoxeHue u BRIYUTaHUE BEeKTOPOB. [IpocTeiimue 3aqaun B
KOOpAuHaTax

Tema 2.6.
[TpsiMbIe ¥ MIOCKOCTH B
MPaKTUYECKUX 3a/1a9ax

B3auMHoe pacrnonoxeHue NPsIMbIX B IPOCTPAHCTBE
TlapanienbHOCTh MPSIMOU U TIJIOCKOCTH

Hpakmuuecm)e 3anamue
Pemenne MPAKTUKO- OPUCHTUPOBAHHBIX 3a1a4

Tema 2.7. Pemenne 3amauq.
[IpsimbIe ¥ MIIOCKOCTH,
KOOPJIMHATHI U BEKTOPHI B
MIPOCTPAHCTBE

Hpakmuqecxoe 3aHaAmue

Pemenne 3amad.

IIpsiMbIE U IITIOCKOCTH, KOOPIUHATHI U BEKTOPHI B
MPOCTPAHCTBE

Tema 2.8. Ctenens ¢

Creress ¢ panrOHaJIbHBIM MTOKA3aTCIICM. CBOICTBO CTCIICHH.

paIroHATBHBIM
IMoKa3aTejieM
Tema 2.9. Crenens ¢ CreneHs ¢ JIEHCTBUTEIBHBIM ITOKA3aTEIIEM.
JIEMCTBUTEIbHBIM IlIpakmuueckoe 3anamue
IMOKa3aTeJIeM. «IIpuMeHeHNH CBOMCTB aprU(METHICCKOTO KOPHS U CTEIICHH
C IEHCTBUTEIBHBIM ITOKA3aTeICM))
Pasien 3 Crenenu u kopHu. CTeneHHas, NOKa3aTeJbHAS U

Jorapumudeckast GyHKIus

Conep:xanue

Tewma 3.1. Crenennas
(dYHKLHUS ee CBOHCTBA.
IIpeobpazoBanus
BBIPAXEHUN ¢ KOPHSIMHU TI-
CTCIICHU

IToHsiTHE KOPHS I-CTENEHU U3 ACHCTBUTENBHOIO YHCIIA
CrenenHast QyHKIIUS, ITOKa3aTeIb CTEIICHN YETHOE W HEYETHOE
HATYpaJbHOE YHCJIO..

Hpaxmuuecxoe 3aHamue
IlokazaTenb cTeNEeHU TMOJOKUTEIBHOE U OTpHULIATCIBHOC YUCIIO

Tema 3.2 cBolicTBa
CTEIEHU C pallMOHAIBHBIM
U IEUCTBUTEILHBIM

TlonsiTHE CTCHICHM C PpaldvOHAJIBHBIM ITIOKa3aTCJICM

Hpaxmuueckoe 3anamue
CreneHnple QYHKINHU, HX CBOWCTBA U rpaduku. CTeneHs ¢
paIoOHANTBHBIM ITOKa3aTeIeM

MOKa3aTesIeM
HppauuoHaneHble ypaBHEHUS. MeTObI pELLIEHUS
Tema 3.3.
I/IppaIII/IOHaJ'II)HI)IC Hpaxmuttecxue 3anamusn
ypaBHEHUs

Mertoa BO3BEACHHS B HATYPAIBHYIO CTEIIEHb 00eHX JacTei
YPaBHEHUS.

Tewma 3.4. Iloka3aTenpHas
(GyHKIHSA, ee CBOWCTBA
[Toxa3zaTenpHBIC YpaBHEHHUS U
HEpaBeHCTBA

[Toxa3aTenpHast GyHKIHS, CTEIICHb C TIPOU3BOIBHBIM
JICHCTBUTEIILHBIM ITOKa3aTeieM, CBOMCTBA TIOKa3aTeIIbHOM
¢byukipn. [IpeodpazoBaHue MOKa3aTEIbHBIX BHIPAKCHUI.
CBoiiCTBa ITOKA3aTEIbHON (DYHKLINH

Ilpakxmuueckue 3anamus
ITokazarenbHast GYHKITHS, CTENIEHD C MPOU3BOJIBLHBIM




JIEHCTBUTENLHBIM MOKa3areneM, [loka3arensHoe ypaBHEHUE.
Meron ypaBHHBaHUs MOKa3aTenei. MeTo; BBEICHUS HOBOM
nepeMeHHONW. MeTo 1l pelieHNs TOKa3aTeJIbHBIX HEPABEHCTB.

Tema 3.5. Jlorapudm uncia
CaoiicTBa norapugmMon

Jlorapudm urcna, cBoWCTBa Jiorapudma, jorapudMupoBaHue

Ilpaxmuueckue 3anamus
CaoiicTBa JIorapu(MoB, JIorapu(m Ipon3BeAeHHs, Jorapuhm
YacTHOTO, JIOTapu(M CTEIeH!

Tema 3.6. Jlorapudmuaeckas
(hyHKIHA, ee CBOMCTBA
rpaduk. Jlorapupmudeckue
YpaBHEHHsI U HEPABEHCTBA.

Jlorapndmudeckas pynxuus. CBoHcTBa U rpauk
norapudmudeckoit pyHkunu JlorapupmMudeckue ypaBHEHHUS 1
HEepaBeHCTBA

Ilpakxmuueckue 3anamusa Jlorapupmudeckas pynkius. CBoicTBa
1 TpaduK JorapupMIUUecKor QyHKINN

Jlorapudpmudeckoe ypaBHeHne. MeTozbl

peutenust Jlorapudmupoanue. [ToreHunposanue.
Jlorapudmudeckoe HEpaBEHCTBO

Tema 3.7. Jlorapudmsr B
MPUPOJIE U TEXHUKE

[Ipumenenwue orapudma. Jlorapudmuueckas Ciupajib B IPUPOIC

CamocrosiTe1bHast padoTa 00y4aroHUXCs
Jlorapudmudeckas crimpais B npupoje. Ee maremaTnyeckne
CBOWCTBA

Tewma 3.8. Pemenue 3agau
CrerieHHas1, OKa3aTeIbHAS U
morapudmmdeckast QyHKIHS

IIpakTnyeckne 3aHATHSA
Pemenue 3amau
CrencHHas, IOKa3aTeNbHas U Jorapupmuycckast GyHKIHS

KoHTpoabsHas pabora

OcHoBBI TpUroHOMeTpuM TpUroHOMeTpHUUYECKHe YPABHEHMS U

(hyHKIIMY TIPOU3BOIBHOTO
TJIa, 9Ucia

Pasznena 4

GyHKIIMH
Tema 4.1. Paguannas Mepa yrina. @yHKIHA 9YHCIOBOTO apryMEHTA.
Tpuronomerpuyeckne OmnpeneneHnst TPUrOHOMETPUIECKUX (PYHKIINI

IIpakTHyeckue 3aHATHSA
3HAaKH TPUTOHOMETPUICCKHUX (DYHKITHIA

Tema 4.2.OcHOBHBIE

OCHOBHBIE TPUTOHOMETPUIECKUE TOXKIIECTBA
[Ipeobpa3oBanHus TPUTOHOMETPHUYECKUX BBIPAKCHUN

TPUTOHOMETPUUECKHE
IIpakTnyeckue 3aHATHS
TOXK/IeCTBa
OCHOBHBIE TPUTOHOMETPHYECKUE TOKIIECTBA
[IpeoOpa3oBaHus TPUTOHOMETPHYECKUX BBIPAKEHUH
Tema4.3. CBoiicTBa U rpad)Ky TPUTOHOMETPHUCCKUX (DYHKIUH
Tpuronomerpuueckue IIpakTnyeckoe 3aHATHE
(YHKIIMU MIX CBOHCTBA U [ocTpoenue n npeodpazoBaHus rpaIKOB TPHTOHOMETPUIECKIX
rpaduku byHKIMH

Tema4.4. O6parHble

OO0paTHBIE TPUTOHOMETpUYECKHE (PYHKIIUU X CBOMCTBA U
rpaduKu

YpaBHEHHUSI 1 HEPaBEHCTBA

TPUTOHOMETPUUECKHE
Ipaxkmuueckoe 3ansmue
byHKIIIN .
OOpaTHbIC TPUTOHOMETPUYCCKHE QYHKIIMK UX CBOHCTBA U rpauKK
TpuroHoMeTpryecKre ypaBHEHHs U HEPABEHCTBA.
Tema4.5. Crioco0bI pelIeHns TPUTOHOMETPHUSCKHX YPaBHEHHUH
Tpuronomerpudeckre IIpakTHyeckoe 3aHsITHE

Crioco0b1 pemeHns TPUTOHOMETPUIECKUX YpaBHEHUN
IIpocTeiilue TPUrOHOMETPUUECKHE HEPaBEHCTBA

Tewma 4.6. IIpakTuyeckoe 3aHsATHE
Pemenne 3anau. OcHoBel | Pemenne 3agay. OCHOBBI TPUTOHOMETPUH. TpUTOHOMETpUYECKHE
TPUTOHOMETPHH. GbyHKIIH
TpuroHomerpudeckue
¢$yHKIMH KonrponbsHas pabora
Paznen 5 MHOrorpaHHUKH U TeJla BpalleHus

Conepxxanue

Tewma 5.1. Ilougrue
MHOrorpanHuka. [Ipuzma.
IMupamuaa 1 ux cedeHus

[lonsiTe MHOTOrpaHHMKA, BEPLIMHEI, pedpa, TpaHn
MHororpanHuka. Paseprka. [Ipu3ma, nupaMuia v UX SJIEMEHTHI.




O0beM, 60KoBast MOBEPXHOCTh. O0BeM, O0KOBast MOBEPXHOCTb.

IIpakTUYecKoe 3aHATHE
[Ipusma, nupamusa u ux snementsl. O0beM, OOKOBas
noBepxXHOCTh. OObeM, 6OKOBasi MOBEPXHOCTb.

Tema 5.2. IIpaBunsHeIe
MHOTOIPaHHUKH B KHU3HH

[Inowmaasr MOBEPXHOCTH MHOTOTPAaHHUKOB. BhIunCIIeHNE 32]1IEMEHTOB
MPOCTPAHCTBEHHBIX (DHUTYp

IIpakTHyeckoe 3aHATHE
BeluniciieHue 3JIeMEHTOB IPOCTPAHCTBEHHBIX (PUTYD

Tema 5.3. Tena BpateHusl.
Humunap. Konyc, map u ux

Tena Bpamenus. Humuanp. Konyc, map n ux cedenus. 60koBas
MTOBEPXHOCTH. Pa3BepTKa.

IIpakTHyeckoe 3aHsITHE

CEYCHHUS. Tena spamenus. Lmmaap. Konyc, map u ux ceuenns. O0koBas
MOBepXHOCTh. Pa3zBepTKa.
OO0BEMBI 1 IUIOMIALNA [TOBEPXHOCTEHN TEI

Tema 5.4. D

OO0BEMBI 1 IUIOLIALN
MOBEPXHOCTEH Tell

IIpakTHyeckoe 3aHsITHE
Pemenne 3anau no temam: «Ilpuszmay, «Ilupamunay, «uausaapy,
«Komnycy, «Ilapy

TlonsiTvie 0 CHMMETpPUHU B IPOCTPAHCTBE

Tema 5.5. .
. [IpuMepbl cUMMETPHii B Ipodeccuu
IIpumepsl cuMMeTpuii B
mpodeccun CamocTosiTesibHasI padoTa 00y4arouuxcs
P CuMMeTpHsi B IPOCTPAHCTBE
IIpakTuueckoe 3aHsITHE
Tema 5.6. P

Pemenne 3agau.
MHoOTOrpaHHUKH U Tea
BpAICHUS

OObeMEBI U Iomanun MoBEPpXHOCTU MHOT'OTPAHHHUKOB U TCJI
BpalicHuA

KoHTpoabHas pabora

Pa3znen 6

ITpou3BogHasi U nepBooGpa3Hasi QYHKUHHU

Conep:xanue

Tema 6.1. IlonsTue
MPOU3BOIHOM
[IpaBuna
g epeHIPOBaAHI

Onpenencare npousBognoit [Ipasmia quddepeHIpoBaHu.
[IpousBoaHasi CyMMBbI, TPOU3BECHUS U yacTHOTO. [Ipon3BoHas
CJI0KHOU (DYHKITHH.

IIpakTHyeckoe 3aHsATHE
[Ipasuna muddepennuposanus. [IponsBonHas cyMMEL,
IIpou3BeeHUs U yacTHOrO. [Tpon3BosHast ClI0KHOHM (DyHKIHH.

Tewma 6.2. [Tonsatue o
HETPEPHIBHOCTH (YHKIIHH.
Meron uHTEpBaNOB

[onsarue o HenpepsiBHOCTH QyHKIMH. CBOIICTBa HENIPEPHIBHOM
¢dyHKIME MeTo/ MHTEpBaIoB

IIpakTHYeckoe 3aHATHE
AJNTOpPHUTM pellieHrs] HEPaBEHCTB METOJIOM MHTEPBAJIOB

Tema 6.3. 'eomeTpuueckuii T
(du3nYecKnil CMBICIT
npousBoaHoU. [IponsBoanas
CIIO)KHOU (DYHKITHH.

[IpousBoaHas cioxHOHN QyHKIUH

YrioBo# k03 dUIHeHT NpsMO. YT0oJ MEXAY MPSIMOU U OCBIO OX.
KacarenbHast k rpaduky QyHKIHH, T€OMETPUIECKUIH CMBICIT
MPOU3BOJIHOM.

IIpakTHyeckoe 3aHATHE

Yri0Bo# K03pPUIIEeHT NpsAMOi. YT0I MEXIY MPSIMON U OCBIO OX.
KacarenpHast k Tpaduky (QyHKINH, TeOMETPUIECKUH CMBICIT
MIPOU3BOTHOM. .

Tema 6.4. MOHOTOHHOCTH
¢byuknun. Touku s3KCTpeMyMa

JocraTouHoe ycioBre Bo3pacTaHue GyHKIUHU, TPOMEXYTKH
MOHOTOHHOCTH. 3HaK{ pou3BoAHOI Toukn MmakcuMmyma. Todkn
muHuMyMa. Touku 3xcTpemyma. Kpurudeckas Touka

IIpakTHyeckoe 3aHATHE

JocraTo4Hoe yciaoBre Bo3pacTaHue (GpyHKIMH, IPOMEKYTKU
MOHOTOHHOCTH. 3HaKH NMPOon3BOAHON. Touku Makcumyma. Touku
MuHMMyMa. Touku skcTpemyMma. Kpuruueckas Touka

Tema 6.5. UccnenoBanue
(YHKIIMH ¥ TOCTPOCHHE

rpadukoB

Hccnenosanue GyHKIMA HA MOHOTOHHOCTh U TIOCTPOCHUE
rpaduKoB

IIpakTHyeckoe 3aHATHE
Hccnenosanue GyHKIIMA HA MOHOTOHHOCTD U TIOCTPOCHUE
rpaduKoB

Tema 6.6. Hanbonbiee u
HaMMEHbIIIEe 3HAUCHUE
byHKIIIH

HaXO)KﬂeHI/IC Haunbomabiero 1 HauMEHbIIIEro 3HAYCHUS (byHKIII/II/I

IIpakTHyeckoe 3aHATHE
Haxoxnenne Hanbomnbiero 1 HauMeHbUIEr0 3HaYeHUsI (DYHKITHH.




[ToctpoeHue rpaguikoB

Tema 6.7. IIpakTnyeckoe 3aHsiTHE
Haxoxxnenue ontumanbHoro | HanGonbliero 1 HAaMMeHbIIET0 3HAYCHUS (DYHKIIUU
pe3yapTara ¢ MOMOIIBI0 2
MTPOU3BOIHON B TIPAKTHYCCKUX
3aj1ayax
Tena 6.8 [onstue [TepBooOpa3nas ¢pynkuuu. [IpaBuna HAXOXKICHUS 4
. TePBOOOPA3HBIX
[TepBooOpa3nas GyHKINH.
IIpakTHyeckoe 3aHsITHE
IIpaBuna HaxoXAEHUS
[IpaBuia HaXOXKICHUS IEPBOOOPAZHBIX 4
MIEPBOOOPA3HBIX .
Tabnwiia 3HaYeHUH IepBOOOPA3HBIX
3amaun MPUBOAIINE K MIOHITHIO OTIPEIEIIEHHOTO HHTETpaa. ’
Tema 6.9. I'eomeTpruecknii U GU3NISCKUN CMBICIT ONPESICHHOTO HHTErpaja
IInomanp kpuBonuneitHo | IlpakTu4yeckoe 3aHsATHE
Tpaneuuud. Popmyna Pemienne 3aa4 Ha MpUMEHEHUE UHTETpaja AJis BBIYUCICHUS 2
Herorona- Jleitbnmuiia. (hU3MYECKHUX BEJIHYMH M ILUIOIAACH
KonTtposbhas padora 2
I'maBa 7 DJieMeHTBI TEOPUH BEPOATHOCTH M MATEMATHYECKOH CTATHCTHKH
Tena 7.1 CoObITHE, BEpOSTHOCTH COOBITHS. CIIOKEHHE U YMHOXKECHUE 4
’ BEpPOSTHOCTEH
CoObITHE, BEPOSITHOCTH
CamocTosiTesibHasi padoTa 00y4arouuxcs
coObITHs. CrioskeHue u
. | CoObITHE, BepoATHOCTH COOBITHA. CI0KEHUE U YMHOKCHHE 6
YMHOXCHUE BEPOSATHOCTEH -
BEPOSITHOCTEH
Tema 7.2. CamocrosiTe1bHast padoTa 00y4arOUXCH
BepostHocTh B OTHOCHTEIBbHAS 9aCTOTa COOBITUS, CBOMCTBO €€ YCTOWIHBOCTH 8
npodeccHOHATBHBIX 331a9ax
[ToAroTOBKA K HTOITOBOMY TECTHPOBAHUIO 4
JK3aMeH 6
218
qacon(104
Jgexuuii \82
MPaKTHKH\

22 c-p)




5.2. Conep:xxanue 00y4eHUsI TMCHUILTHHBI

3aouHoe 00yueHHE

HaumeHnoBanue pa3zaesnon Copep:xanue yuedOHOTr0 MaTepHnaJia, J1abopaTopHbie padoThI U O6bem yacoB
AUCHMIUIMHBI M TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOosATeIbHas padoTa
o0y4yarmuxcs, Kypcoasi padot (IIPOeKT) (eciiu npedycmomperbl)
1 2 3
MaTteMaTHKa 218
Conep:xkanue
Temal.l. IToBTOpeHue 1 | Yucnossle 1 OyKBEHHBIE BEIPOKEHHUS. YTIPOIIECHHE BHIPAKESHHH. )
Kypca 7-9 kiacc SHeMeHTapHI)IC (byHKIlI/II/I.
2 | Ilpakmuueckoe 3anamue >
"Uccnedosanue hynkuyun.”
3 | Lenble u pauroHanbHble yncna. JleicTBUTEIbHbIE YHCA. 5
Tema 2.1, JleficTBHTENbHbIE y IAIpI/I(‘bMeTI/ILICCKI/II/I KOpEHb HATYpaJbHOM CTEIICHU
[pakmuueckoe 3anamue
aucna «lIpumeneHny cBOMCTB apu(hMETHIECKOTO KOPHS 1 2
CTETIEHHU C JICHCTBUTEIBHBIM MOKA3aTEIECM»
Tema 3.1. Crenenuas 5 | CrencHHas (GyHKIHUS, TOKA3aTEIh CTCIICHA YCTHOC M HCUCTHOE 5
(YHKIHS ee CBOWCTBA U HaTypalbHOE YHUCIIO..
rpaduk 6 | Ilpakmuueckoe 3anamue 5
[Toka3aTens CTENCHN ITOJIOKUTEIBFHOE M OTPHUIIATEIIEHOE YHCIIO
7 | [oxka3zarenpHas GYHKIHUS, CTENICHD C IIPOU3BOJEHBIM
JIEWCTBUTENIBHBIM ITOKa3aTeIeM, CBOMCTBA MTOKa3aTEIbHON 2
Tema 4.1. [lokazaTenbHas dbyHKIIMY, rpaduK QYHKITUH, SKCITIOHSHTA
(hyHKIHA, ee CBOWCTBA U 8 | IIpakmuueckue 3auamus 2
rpaduk [Toxa3zaTenpHast GYHKIHA, CTETICHb C TIPOU3BOIHHBIM
JIeHCTBUTEIBHBIM MMOKA3aTeJIeM, CBOMCTBA IMOKAa3aTEIbHOM
dbyukmu, rpaduk GYHKIHH, SKCIIOHEHTA
Tema 5.1. Jlorapudmer 1 | Jlorapudm, ocHoBanue orapudma, J0rapupMUpOBaHUE )
CaoiictBa jorapudMoB
CamocTosiTeibHOE M3y4eHUe pa3aesioB u TeM 194 yacos
Tema 1.2. AJIFe6paI/I‘I€CKI/IC 2 | CrangapTHBIH BUJ YUcCTa. HO}:[O?HLIe yiieHbl. opMyIIbI
COKpAIIIEHHOTO YMHOXCHHUS. J[eHCTBHS ¢ anreOpandecKuMu
BBIPAXKEHUS ApoBsME
Tema 1.3. JIluneiturie 3 | PeumeHue ypaBHEHUs C OJHOW HEU3BECTHOIL. .
ypaBHeHust. CHCTEMBI Pemenne cuctem NBYX ypaBHEHU ¢ IBYMs HEU3BECTHBIMH
JIMHEWHBIX YpaBHEHU.
Tema 1.4. JIuneiinsie 4 | JIunelinsle HepaBeHcTBA. CUcTeMa JTMHEHHBIX HEPABEHCTB.
HEPABEHCTBA
Tema 1.5 JInneiitas 5 | Apryment, muHeiHas GyHKm. ['paduk muHEHHON QYyHKINN.
dhyHKIHS
Tema 1.6. Knanparssie 6 ApI/Id)MeTHqUeCKI/Iﬁ KBaJpaTHbIM KOpeHb. CBONCTBA KOPHSL.
7 | KBagpaTHblit KOpeHb U3 HEOTPHUIATEIBHOTO Yrcia. MckmoueHne
KopHH HUPPAIMOHAIBHOCTH U3 3HAMCHATEIIS.
Tema 1.7. KpamparHsie 8 | KBamparnoe ypaBHeHHe. [IpuBeaeHHOE KBaApaTHOE YPaBHEHHE.
®dopmyIibl KOpHEH KBaJApaTHOTO ypaBHeHus. KBaapaTHbIe
YpaBHEHHUS U HEPABEHCTBA HEPABEHCTRA
Tema 1.8. CBolicTBa 1 9 | O6nactp onpeneneHus GyHKIHUH, MHOXECTBO 3HAYCHUI.
rpaduky GyHKIHIH YerHoCcTh HeYeTHOCTH. Bo3pacranue u yObIBaHUE.
10 | YucroBas mocinenoBaTeIbHOCTE. ApupMeTndeckas u
TeOMETPUYECKAs IIOCIIEA0BATEIHLHOCTD
Tema 1.9. Ilporpeccun u Hpakmuueckue 3anamusn:
CJIOJKHBIE POLEHTHI 11 | 1) Yucnossle OyKBEeHHBIE BHIPAXKEHHA. Y IPOIICHUE
BBIpaKEHUH .
2) VYpasHenus. Cuctemsl ypaBHeHui. HepaBeHCTBa.




Paznmen 2

JelicTBUTEIbHBbIE YUCIA

Conep:xanue

Tewma 2.1. [leficTBUTENBHBIC

1

Lenble u panmoHanbHbIe Yicia. JJedcTBUTENbHbBIE YUCa.
ApudMeTHIeCKHi KOpeHb HATYPAJTLHOMW CTESIICHU

quciia 2 | IIpakmuueckoe 3anamue
JleiiCTBUTEILHEBIC YHCIIA
Tema 2.2. 3 | beckoHeYHas JecATUYHAS IEPHOANYECKAs Ipo0h
4 | IIpakmuueckoe 3anamue
HppanroHanbHble yucia "
ppaMOHAIBHBIC YHCITa
Tema 2.3.beckoneuno 5 | T'eomerpuueckas nporpeccus. beckoHewHO yOBIBaromas
yObIBarOmIast reoMeTpuIecKas mporpeccus. 3HaMeHaTeNb MPOTPECCHH.
TeOMETPHYECKASL dopmyiia cyMMBbl 6€CKOHETHO yOBIBAIOIIEH MPOTpecCcuu
IPOrpeccust
Tema 2.4. 6 | Apudmerndeckuii KOpeHb HaTypalbHOU cTereHu. KBaapaTHbIit
. KopeHb. KyOudecknii kopeHb. M3BieueHus] KOpHS H-H CTENEHH.
Apudmernueckuii KOpeHb 7 1
. [pakmuyeckoe 3anamue
HaTypaJIbHON CTCIICHH CaolicTBa apr(METHUECKOT0 KOPHSI HATYPAIbHON CTENEHN
Tema 2.5. Crenens ¢ 8 | Crenenn ¢ panoHATBHBIM TOKa3aTesieM. CBOHCTBO CTEIICHH.
paLMOHAIIBHBIM
IOKa3arejieM
Tema 2.6. CteneHs ¢ 9 | Crenenb ¢ IeHCTBUTEIHHBIM MTOKA3ATEIIEM.
JEUCTBUTEIHLHBIM 10 | Ilpaxmuueckoe 3anamue
IMOKa3aTelIeM. «[IpuMeHeHUH CBOMCTB apu(PMETHIECKOTO KOPHS U
CTCTICHH C JICMCTBUTEIBbHBIM ITOKa3aTEIIeM»
Paznen 3 Crenennasi pyHKuus

Conep:xanue

Tema 3.1. Crenennas

1

CrenenHas (GyHKIIUS, TOKA3aTeIb CTCIICHH YETHOC U HEUCTHOE
HaTypaJIbHOE YHUCIIO..

(yHKIIMS ee CBOWCTBA U 2 | IIpakmuueckoe 3anamue
rpapuk [TokazaTenb CTENICHN IOJIOKUTEIBHOE U OTPHLIATEIBHOE YUCIIO
3 | CpoiicTBa CTEICHHOW (DYHKITUU MPU PA3TUIHBIX
M0Ka3aTeJIsIX CTEIECHH.
4 | Monoronnsle QyHKIIuH. OO6paTnMblie GyHKINH, 0OpaTHAs
(yHKUMS, CIOXHBIE GYHKIUH. BHYTpEHHSS 1 BHEIIHS
Tewma 3.2 BzaumuO GbyHKuMH.
oOparHble QyHKIMU 5 | Ilpakmuueckoe 3anamue
HpoOHo-nuHeiHas pyHkius. CIBUT BIOJIb
KOOPJIMHATHBIX oceil. Brlaenenue 1esaoii yactu
6 | PaBHOCHIBHOCTH ypaBHECHHUH 1 HepaBeHCTB. [IpeoOpa3oBanmii
Tema 3.3. PaBHOCUIIbHEIE YDABHCHHH 1 HCPABCHCTB.
7 | IIpakmuueckue 3auamus
YPaBHCHIA 1 HCpABCHCTBA [IpoBepka kopHe#t. O0IIHEe METO B! pEIeHUs YPaBHEHUH 1
HEPaBEHCTB M CHCTEM.
8 | MppanuoHalibHble YpaBHEHHSI.
Tema 3.4. 9 | Merox Bo3BeIeHHSI B HATYPAJIbHYIO CTEIICHb O0CHX YacTeit
HppaumonansHeie YpPaBHEHHUSL.
YpaBHEHHUA 10 | Ilpakmuueckue 3anamus
[TocTopoHHME KOPHU B UPPALUOHAIBHOM YPaBHEHHH
11 | UppaimoHaibHbIC HEPABCHCTBA U CHCTEMbI HEPABEHCTB
Merton BO3BEICHHSI B HATYPAJIbHYIO CTEIIEHb 00eUX JacTen
ypaBHeHUs1. [locTOpOHHUE KOPHH.
Tema 3.5 Uppaunonanensle| 12 | Ilpakmuueckue 3ansamus
HepaBeHcTBa CHCTEMBI CucremMbl UppaIOHATBHBIX HEpaBEHCTB. MeTo
HppalMOHAJIbHBIX BO3BEJICHHSI B HATYPAJILHYIO CTEIIEHh 00enX JacTei
HEPABEHCTB ypaBHeHUs. [IoCTOpOHHME KOPHH.
13 | Ipaxkmuueckue 3anamus VippaniioHaIbHBIE ypaBHEHUS.

Merton BO3BeICHHS B HATYPAIBHYIO CTEIIEHL 00EHX JacTei
YPaBHEHUSI...

Hpakmuuecmte 3anamusn




14 | TlocTtopoHHHe KOopHH. MppanuoHanbHble HEPaBEHCTBA U
CHUCTEMBI

15 | Ilpakmuueckue 3anamus
[IpumeHeHne CBOHCTB CTENEHHOW (DYHKIUU P Pa3TAIHBIX
MOKa3aTeIsIx

Pa3znen 4

Iloka3zatenbHas pyHKIUs

Conepxkanue

Tewma 4.1. Iloka3aTenbHas
(hyHKIHS, €e CBOWCTBA U

rpaduk

1 | Iloka3atenbHast QyHKIHSL, CTETICHD C IPOU3BOIBHBIM
JIEMCTBUTEILHBIM IIOKA3aTEJIEM, CBOMCTBA II0KA3aTeIbHOM
dyukimy, rpaduk QyHKIMYA, SKCIIOHSHTA

2 | Ilpakmuueckue 3anamus

[Moka3zarenpHas (GYHKIHS, CTCIICHD C IPOU3BOJIBHBIM
JIEHCTBUTENFHBIM TIOKa3aTeNIeM, CBOMCTBA TIOKA3aTEIEHOM
(yHKIUU, rpaduK QYHKIMH, SKCIOHEHTA

Tema 4.2. [IpeoOpa3oBanue
MIOKa3aTEIbHBIX BEIPAKCHUH

3 | Ilpeobpa3oBanue Moka3aTenbHbIX BeIpakeHHH. CBOMcTBA
MIOKa3aTeIbHONW (DYHKIIHH.

Tema 4.3. IloxazaTeabHbIE
YpaBHEHUsI HEPaBEHCTBA

4 | Iloka3zaTenpHOE ypaBHEeHHE. MeTO YpaBHUBAHM ITOKA3aTEIICH.

5 [lokazarenpHOE ypaBHEHUE. MeToa BBEIIEHUSI HOBOU
IIePEeMEHHOM.

6 | Ilpakmuueckue 3auamus
IlokazarenbHble HEpaBeHCTBA. METOABI peLEHUS
MIOKa3aTEIbHBIX HEPABEHCTB.

7 | Ilpakmuueckue 3anamue
Pemenne cucteM nmoka3aTesIbHbIX YpaBHEHUH M HEPABEHCTB

9 | Ilpakmuueckue 3auamus
IIpoBepounas pabora mo TeMe «IlokazaTenpHas HYHKIHSI

Pa3znen 5

Jlorapudmuyeckas pyHkuus

Conepxkanme

Tema 5.1. Jlorapudmer
CaoiicTBa norapugmMon

1 | Jlorapudm, ocHOBaHuE Toraprbma, JorapupMUpOBaHHE

2 | IIpakmuueckue 3aHAmMUA
CgoiicTBa torapumMoB, Jorapupm Npou3BeAEHHs, Jiorapruhm
YaCTHOTO, JIOTAPH(M CTEIIEHH

Tema 5.2. [lecaruunbie u
HATYpaJbHBIC JIOTapUPMBI

3 | JecstuuHble U HaTypaibHbIE Jorapudmbl, Gopmyia nepexona
oT Jiorapudma 1o 0JHOro OCHOBaHHS K JiorapudmMy 1o Ipyroro
OCHOBaHHIO.

Tema 5.3 Jlorapupmudeckas
(yHKIMS, ee cBOicTBa U

rpaduk

4 | Jlorapudpmnueckas ¢pynkmust. CBolicTsa u rpaduk
norapu@Mu4ecKoi (yHKIMH

5 | IlIpakmuueckue 3anamusn Jlorapupmudaeckast QyHKIHS.
CsoiicTBa 1 rpaduK J0rapuGMUIECKON QYHKIHUH

Tema 5.4Jlorapupmudeckne
YpaBHEHUS

6 | Jorapudmuueckoe ypaBHeHue. [loTeHIIMpOBaHKE.

7 | IIpakmuueckue 3anamusn JlorapupMudeckoe ypaBHEHHE.
Merton BBeIcHHs HOBOM repeMeHHoi. JlorapudbMupoBaHue.

Tewma 5.5. Jlorapudmuaeckne

8 | Jlorapudmudaeckoe HEpaBEHCTBO, TOTCHINPOBAHHE,
PaBHOCHIJIEHBIC JIOTApH(MUYECKHE HEPABEHCTBA

11 | Ilpakmuueckue 3anamus

HEPaBEHCTBA .
Jlorapudmraeckoe ypaBaeHue. MeTox BBEICHUS HOBOH
MIePEMEHHOM.
Paznen 6 TpuroHomerpuuyeckue ypaBHeHusi U GyHKIUHU
Conepxkanue
1 | ®dyHKOMA 9MCIOBOTO apryMeHTa. Y paBHEHHE BH/Ia COSX=a,
sinx=a
Tewma 6.1. YpaBHeHue Buja 2 | OyHKIMS YUCIOBOTO apryMeHTa. Y paBHEHHUE BUA tgx=a,
cosx=a, sinx=a, tgx=a ctgx=a

y=COsX y=Ssinx y=tgx y=ctgx n
ee rpaduk

ctgx=a 3 | lIpakTHYecKue 3aHATHS
YpaBHeHHE BUa cOsSX=a, Sinx=a, tgx=a
ctgx=a
Tema 6.2. CBoiictBa GhyHkumu | 4 CaoticTBa (DYHKIIMH Y=COSX y=SinxX y=tgx y=ctgXx u ee rpaduk

5 | llpakTu4ecKue 3aHATHS
CBoiicTBa QYHKIIMH Y=COSX y=sinX y=tgx y=ctgx u ee rpaduk

Paznen 7

MHOTOrpaHHUKHU | TeJia BpalleHus




Conepxkanue

1 HOHHTI/IG MHOTI'OI'paHHUKA, BEPIIUHbI 66 a aHN
Tema 7.1. Ilonsitue P » BP » beopa, Ip
MHororpanauka. Pazseprka. [Ipusma, ee ocHoBanus. O0beM,
MHoOrorpaniuka. [Ipuzma.
IMupamiia OoKoOBas MOBEPXHOCTH. [Ipu3Ma, ee ocHoBaHUsA. O0BeM, OOKOBas
P TIOBEPXHOCTb.
2 | Pa3Beptka. Huaunmp, ero ocHoBanue. O0beM, OOKOBas
Tema 7.2. Tena BpateHusl. P 1 AP, ’
noBepxHOCTh. KoHyc, ero ocHoBanue. O0beM, OOKOBast
Hununap. Konyc.
TTOBEPXHOCTb.
Tema 7.3. lllap 3 | Ulap u cdhepa. O0beM, 60KOBAsI TOBEPXHOCTD.
4 | IIpakTH4eckoe 3aHsITHE
Pemenue 3anay no temam: «Ilpusmay, «Ilupamuga»,
«Humaapy, «Konrycy, «Ilap»
Paznen 8 IIpou3BoaHas U ee reOMeTPUUYECKHH CMBICJI
Conep:kanue
1 UucnoBas nocienoBaTesbHOCTh. [Ipeaen uncinoBoit

Tewma 8.1. IIpenen
HIOCIIEJOBATEILHOCTH.
HemnpepbIBHOCTH QyHKIIMK

IOCICO0BATCIIPHOCTH, 3JICMCHT ITOCJICIOBATCIIHPHOCTH

2

[Ipenen pyHkmu B Touke. HempepbIBHOCTh (hYHKITUU B TOUKE

IIpakTHyeckoe 3aHsITHE
Ipenen GyHKIMHK HA OECKOHEYHOCTH

IIpakTHyeckoe 3aHsiTHE
[Mpenen ¢pynkuum B Touke. HempepbIBHOCTh (PyHKINY B TOUKE.
[Ipenen GyHKIMH HA OECKOHEYHOCTH

Tema 8.2. IlepBrrit
3aMeyaTeIbHBIA Mpeei

[Mpenen ¢pynkuuu B Touke. HermpepbIBHOCTh (PyHKINY B TOUKE.
[TepBrlii 3aMeuaTeNbHBIN Npeaesn

Tema 8.3. Bropoit
3ameuareNbHbIi peaen

Ipenen ¢pynkuuu B Touke. HempepbIBHOCTh PYHKIUH B TOYKE.
[penen ¢pyHknmu Ha 6eckOHEUHOCTH. BTOpOi 3aMeUaTebHBII
npenen

IIpakTnyeckoe 3aHsTHE

[Mpenen ¢pynknun B Touke. HenpepbIBHOCTS (pyHKINH B TOUKE.
IMpenen ¢pynkym Ha 6eckoneunocty IIpenen GpyHKINHM B TOUKE.
HenpepsiBHOCTS pyHKINH B Touke. [Ipenen GpyHkuun Ha
0eCKOHEYHOCTH

Tema 8.3. Onpenenenne
TIPOU3BOJTHOM
IIpaBuna
nuddepeHunpoBanus

MrHOBeHHas! CKOPOCTb, TIPOU3BOIHAST (PYHKIIMH, IPEAEI
(yHKIUH

[IpaBuna nuddepernrpoBanms. [IponsBoaHAs CyMMEI,
MIPOU3BEACHUS M YacTHOTO. [Ipon3BOAHAs CIIOKHON (DYHKIIHH.

10

IIpakTHYyeckoe 3aHATHE
IpaBuia quddepennuposanus. [Ipor3BoIHAS] CyMMBI,
MIPOU3BEICHUS M YacTHOTO. [Ipon3BOAHAs CIIOKHON (hYHKIIHU.

Tema 8.4. [IpousBogHas
CTeNeHHON QyHKINU

11

[MpousBonHast crenenHor GpyHkumu. [IponsBonHas KOpHs,
MOKa3aTeJIbHOM, JIOrapu(MUUECKOI, TPUTOHOMETPHYECKUX
byHKIMi

12

IIpakTnuyeckoe 3aHsATHE
HaxoxeHne npou3BOAHbBIX

Tewma 8.5. I[IpousBogHas
CIOXHOH (pyHKITHH
I'eomeTpuueckuii cMbICi
TIPOU3BOJIHOM

13

[Ipou3BoiHAS CIOXKHON (YHKITUH

14

YrioBoi KO3QPUIHEHT NPIMOH. YT0I MEXAY MPSIMON U OChIO
ox. KacarenpHnas k rpa¢uKy QyHKIMH, TEOMETPHUECKHN CMBICI
npou3BoaHON. JIuddeperiman GyHKIHH.

15

IIpakTHyeckoe 3aHsiTHE

YrmoBoit K03(GUIHEHT MPSMOH. YTOI MEXIY IPSIMOH U OCHIO
ox. KacarenpHas k rpaduky QyHKINH, TEOMETPHIECKHH CMBICT
npon3BoaHON. Auddepennnan QyHKIMH.

16

[MpousBoxHast crenennol GpyHkuuu. [IponsBonHast KOpHs,
CTETIeHH CIIOXKHOT0 apryMeHTa. Tabinna mpou3BOIHbIX.
[paBuia quddepeHnnpoBaHus

17

[TpousBoxHast crenennor GpyHkumu. [IponsBonHas KOpHs,
CTEIECHU CII0KHOr0 apryMenTa. GopMyiia i HaX0XKACHUS
MIPOU3BOIHOW CJIOKHOW (DYHKIIUU

18

IIpakTHyeckoe 3aHsATHE
[IpoBepka ymeHHi U TPUMEHEHHE IPOU3BOAHON CIOKHON
GyHKIHHU




19 | IIpoBepounas pabora mo reme «IIpousBoaHas)

Pa3nen 9 IIpumeneHue MPOU3BOIHOI K HUCCJIEIOBAHUIO QYHKIUH
Conepxkanue
1 | HocrarouHoe ycioBue Bo3pacTaHue QyHKINHU, TPOMEXYTKU
Tema 9.1. Bo3pactanue u MOHOTOHHOCTH. 3HaKU NPOU3BOAHOM
yObIBaHHE QYHKIINU 2 | IlpakTHYyeckoe 3aHsTHE

JlocraTo4Hoe yciioBHe BO3pacTaHue (GYHKIMH, TPOMEKYTKH
MOHOTOHHOCTH. 3HAKU IPOU3BOAHOM.

3 Touku MakcumyMa. Touku MuHUMYMa. TOUKH 3KCTpEMyMa.
Tema 9.2. DxcTpeMyMbl Kpurnueckas Touka.

byHKIHI 4 | IlpakTHYecKOe 3aHATHE
Touku makcumyma. Toukn MuHEMYMa. TOYKH SKCTpEeMyMa.
Kputndaeckas Touka.

CamocTosiTeJIbHAsi Pa00Ta NPH W3YYEHUH MATEMATHKH 194
IK3aMeH 6
218

6.1. UudpopmaunonHoe obecnedeHne o0ydeHusi (mepedeHb PEKOMEHIYeMBbIX

yueOHbIX u3a1aHui, UHTEepHeT-pecypcoB, AONMOJTHUTEIBHOH JTUTEPATYPbI)
6.1.1 OcHOBHBIE HCTOYHHKHU:

1) Anumos, I11. A. Maremartuka: anreOpa 1 Hayajla MaTeMaTHYECKOTO aHAIN3a, TEOMETPUSI.
Anrebpa u Hauana mareMarudeckoro aHaiusza 10-11 kiacc. bazoBblii u yriayOn€éHHbIN yPOBHHU.
OnexkTpoHHas popma yuebHuka. : yueoHuk / F0. M. Kossarun, M. B. Tkauéga; 111. A.

AnumoB .— Mocksa : AO "UspatensctBo "[Ipocemenne", 2022 .— 1 ¢. — ISBN 978-5-09-
099445-3 — URL: https://lib.rucont.ru/efd/806175

1) AranacsH, JI. C. MaremaTuka: anredpa 1 Hayajia MaTeMaTHYECKOIr0 aHaJIN3a, TEOMETpPHUSL.
I'eomerpust. 10-11 knacc. bazoBelii 1 yriyOnéHHBIN ypOBHU. DNEeKTpoHHAsA (hopMa yueOHHKa.
yuebHuk / B. @. bytysos, C. b. Kangomues; JI. C. Atanacsan .— Mocksa : [Ipocsemienue,
2023 — 1 c.— URL.: https:/lib.rucont.ru/efd/806176

3) MopakoBuy, A. I'. Anrebpa 1 Hayaia MaTeMaTH4eckoro aHaimnsa. ba3oBbsiii ypoBeHb. 11
kiacc. B 2 Hactax. Yacts 1. DnexrponHas popma yueOHuKa. : yueOHuk / I1. B. Cemenos, JI. M.
Anexcanaposa, E. JI. Mapnaxaesa; A. I'. Mopakosuu .— Mocksa : AO "U3aarenscTBo
"IIpocemienue"”, 2022 .— 1 ¢. — ISBN 978-5-09-099476-7 .— URL

6.1.2. /lonoJiHUTEIbHbI€ HCTOYHUKM:

1)bynneik, I'. M. MaTtemaruka : yueOHnoe nocodue ans crno / I'. M. Bynapik. — CaHKT-
[etepOypr : Jlanp, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TeKcT : 3JeKTPOHHBIH //
Jlanb : 3nekTpoHHO-0MbOaMoTeuHas cuctema. — URL: https://e.lanbook.com/book/187562
2) baunoga, C. I1. Matemaruka. [IpakTiHKyM AJ1s1 CTyI€HTOB TEXHUYECKUX crieruaibHocTei / C.
I1. biiunoBa. — 2-e u3n., crep. — Cankr-IlerepOypr : Jlanb, 2023. — 196 ¢. — ISBN 978-5-
507-45891-2. — TekcT : anekTpoHHbIH // JlaHb : aneKkTpoHHO-OnbMMoTeunas cucrema. — URL
Hurepuer pecypeni: (LTI): https://lib.rucont.ru/lti/toolgoto=806206
https://lib.rucont.ru/efd/806206
https://e.lanbook.com/book/291170

7. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3blI,
HEOBXOJUMOMU JJ1s1 OCYIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIVIMHE

/o

HanmeHnoBaHue OcHoBHOE O60py,HOBaHI/Ie CDopMa HCIIOJIb30BaHUA

000pYyI0BaHHBIX
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yueOHBIX
KaOMHETOB,
naboparopuii u
IIp. OOBEKTOB JJIS

MPOBEICHUS
y4eOHBIX
3aHATUI
Ayn. 263 Cnenuaan3upoBaHHas Me0esib: KOMIUICKT YueOHast ayiuTopus s
Ka6umer yaeOHoi Mebenu Ha 120 mocagouHBIX MECT, IIPOBE/ICHHS 3aHATHIA
TpUOYHA. N
MATCMaTHK! oy punaeckue cpeacTBa o0y4deHusi: MynpTHMeana JICKLHOHHOTO THIIA, SAHATHH
npoektop Epson EB-X12, yueOHO-HarnsaHb1e CEMHUHApCKOro Tuia,
MOCOOMS (TaOTUIIBI, TIIAKATHI CIIPABOYHOTO TITaHA) IPYMITOBBIX U
MO Pa3IMYHBIM pa3zeiaM Kypca MaTeMaTHKH. WHJIMBH/Ty ATbHBIX
Crnucok [1O Ha komnbroTepe: Microsoft Windows .
7, Microsoft Office 2010, Kaspersky Business Space KOHCYIbTallH, TCKYILEro
Security Russian Edition, LibreOffice 6.3.3, Adobe | KOHTPOJIA K MPOMEKYTOIHOH
|Acrobat Reader, Mozilla Firefox 83.x, Opera 72.x, aTTeCTaluu
Google Chrome 86.x.
Ayn. 272 CrenunaJn3upoBaHHas Medeib: KOMITIEKT YyebHas ayauropust st
Ka6uuer yueOHoM MeOenu Ha 20 OCaT0YHBIX MECT. NPOBEICHNS 3aHATHIL
Texnuveckue cpeacTsa 00y4eHHs: JOCKa N
MaTEMAaTUKU JIEKIIMOHHOI'O TUIIA, 3aHATUI
MeoBasi, yaeOHO-HaTIISAHBIE TTOCOOHSI.
CEMUHAPCKOI0 THUIIA,
TPYIIIOBBIX U
WHAUBUILYaTbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJIA U TPOMEXKYTOUHON
aTrTecTaluu
Ayn. 123 Cnennaan3upoBaHHas Medesb: 3an Nel: ctonsl - | bubnroreka, YyuTampHBIE 321161

46 ., cTynbs - 79 mT. 3am Ne2: cToms! - 6 mT.,
CTOJI YIJIOBOH - 4 IIT., CTyJbs - 17 1T, 3am Ne3:
cTynbs -50 mIT., CTOJNBI - 28 MIT.

TexHuuyecKHue cpeacTBa 00yUeHHUsI: KOMITBIOTEPHI
Ha 0a3e mporeccopa Intel 00beTUHEHHBIX B
IMOKaIbHYIO CETh U UMEIOIIUX A0CTyM B "MHTepHeT",
imoctyn k BJ[,9b, 9K, Koncynsrantllntoc, 3bC,
DOMUC. 3an Nel: monuTop Samsung - 21 mrT.,
CHCTEMHBIN OJIOK - 2 IIT., CUCTEMHBIN 010K DNS - 1
mT., cicTeMHBbIN 010k In Win - 18 mr., npuaTep HP
Lazer Jet P 2055 - 2 mr., ckanep Epson v330 - 1
mt., kcepokc XEVOX - 1 mt. 3an Ne2: TeneBuzop
Samsung - 1 wT., MoHKUTOp LG - 1 10T., cCUCTEMHBII
0ok In Win - 1 mt., ckasep - 1 mIT., MpoeKTop
Optoma - 1 1T, 3kpan - 1 mr. 3am Ne3: MOHUTOPEI
Samsung - 11 wt., MoHUTOPH! LG - 2 1IT.,
crcTeMHBIHN 010K In Win - 12 mT., CHCTEMHBIHN OJIOK
- 1 m., mpuaTep HP Laser Jet P2055.

Crnucok 1O Ha komnbroTepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe
Acrobat Reader, Mozilla Firefox, Opera, Google
Chrome.

IUTS TIPOBEICHUS
KOHCYJIbTAIMOHHBIX 1
CaMOCTOSATEIbHBIX 3aHSATHH;
3aHATUM CEMUHAPCKOI0 THUIIA,
WHAWBUAYAJTbHBIX
KOHCYJIbTALU{, KypCOBOTO
MIPOEKTUPOBAHUS (BBHITIOTHEHHS
KYPCOBBIX padorT).




8. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUNS
YUEBHOM JUCIHHAITINHBI
KonTposib 1 o1leHKa pe3yiabTaTOB OCBOCHUS AUCHUMIUIMHBI OCYILECTBISACTCS
MpEenoAaBaTeyieM B IMPOILECCE MPOBEICHUS NMPAKTUYECKUX 3AHATUN, BBIIOJHEHHUS
00yYJarOIUMUCS MHIUBUAYAIbHBIX 3aJaHUA M TSCTUPOBAHUS.

PesyabTaThl 00yyeHus
(ocBOEHHbIE YMEHHSI M 3HAHMSI)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJabTaTOB 00yUeHMus

3HATh:

- CBOMCTBa apU(PMETUYECKOTO KOPHS
HaTypajibHOMN CTEIICHHU;

- CBOMCTBA CTEIEHHU C PallMOHAILHBIM
IIOKa3aTeNeM;

- cBOMicTBA JIOrapu(MOB U OCHOBHOE
jgorapu(pMuyecKoe TOXKAECTBO;

- OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI;
- TabJHIly MPOU3BOAHBIX FIEMEHTAPHBIX
(byHKIMIH;

- TabNINIly HEOIPEIETICHHBIX NHTErPaJoB;

- aKCMOMBI

CTEPEOMETPUH, OCHOBHBIE IIOHATHUS U YMETh
OPUMEHATDH UX MPU

pelIeHNH 3aa4.

yMeThb:

-BBITIOJHATH apu(MeTHIecKkne NeHCTBHS ¢
YHCIIaMH;

-HaXxOJIUTh 3HAYECHUS KOPHS, CTETICHH,
norapupma;

-pemaTh ypaBHEHUS IMOKa3aTeNIbHBIE,
JOTapU(PMHUECKUE, TPUTOHOMETPUICCKHE;
-pelaTh HepaBeHCTBA MOKA3aTEIbHBIE,
JOTapupMHUYECKUE;,

-HaXxOJIUTh MIPOU3BOJIHYIO;

-IIPUMEHSATH TIPOU3BOIHYIO K UCCIICTOBAaHHIO
byHKIUY;

-BBIYHCIIUTH UHTETPAIIbI;

-HaXxOJHUThb 00BEMBI TEJT U MX COCTABJISIONINX

Texymuii KOHTPOJIb:
Brinonnenue caMocToaTenbHOM paboThlI.
BrinosiHeHME JOMAIIHETO 3aJaHMUS.
[ToaroroBka Kk yCTHOMY OIpPOCY.
[IpoBepka u o1leHKa CAMOCTOSITEIIbHBIX padoT U
KOHCIIEKTOB 110 TEMaM.
Or1eHKa YCTHBIX U MUCbMEHHBIX
WHAUBUAYAIbHBIX OTBETOB 00yYaeMbIX.
[IpomexxyTouHbIN KOHTPOJIL: 1 cemecTp 3auéT C
OLICHKOH
2 ceMecTp - DK3aMEH;




@DopMBbI, METOJIbI KOHTPOJS W OIEHKH Pe3yJbTaTOB OOYYEHUS JOJIKHBI
MO3BOJISITH  TPOBEPSITH y  oOydarommxcs  CcHOPMHUPOBAHHOCTh 001X
KOMITETEHIINH, 00€CTIEUNBAIOIINX UX YMEHHUSI.



PaGouass mporpamma cocraBieHa B cooTBeTcTBUM ¢ DenepalibHbIM
rOCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO MPOo(EeCcCHOHATHLHOIO
oopazoBanus (PI'OC CIIO) mno cnemuanbHocTu 23.02.07 TexHu4eckoe

O6CJ'Iy}KI/IBaHI/IG U PCMOHT aBTOTPAHCIIOPTHBIX CPCIACTB.

[Iporpammy cocraBui:
OPENOJIaBATENDb BhICIIEN KBAIM(DUKAIIMOHHON KaTErOpruun

W E.B. Mapuenko

(noonuco) U.0. ©amunus)

[Iporpamma ogoOpeHa Ha 3acelaHWd NPEIMETHO-IUKIOBOM  KOMHCCHH
COIMATIbHO-DKOHOMUYECKUX U €CTECTBEHHOHAYUHbBIX JUCIUILINH
poTokoi Ne7 ot «03» mapra 2025 1.

[Ipencenarens ITIIK XycHyauHoBa E.A.

(U.0. ©amunus)



