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1. OO01ue moJI0KeHusA

1.1. O6saacTh NpUMEeHeHNsI MPOTrPAMMBI

Pabouas mporpamma yueOHOH NUCIMILIMHBI SIBJISETCS YacTbiO OCHOBHOW MpPOQecCHOHATBHOM
oOpa3zoBaTenbHOW mporpaMMmbl B coorBercTBUM ¢ @DI'OC mo cmermmansHOcTH  09.02.07
«MHpOpMaLIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHUE.

PabGowas mporpamma y4eOHOW JIUCHMIUIMHBI HCIOJNB3YIOTCS B MPOGECCHOHATHLHOM
o0Opa3oBaHuH, IJie HEOOXOIUMBI 3HAHHS 1 YMEHHUS B COOTBETCTBYIOIIEH 00JIaCTH.

1.2. MecT0 AUCUMILIMHBI B CTPYKTYpPEe OCHOBHOM NMpo@deccuoHaILHON 00pa3oBaTebLHOM
MpPOrpaMMmbl
JucuumniyHa siBisercst npo(uiIbHON TUCIMIUTHHON 0011ero 00pa3oBaTeIbHOTO HUKIIA.

1.3. Hean m 3apaum y4eOHON IMCUMILUIMHBI — TpeOOBaHHMs K pe3yjbTaTaM OCBOCHHS
y4eOHO# JMCIHMIIJIMHbI:

OcBoeHne coaepkaHus y4eOHOW TUCHUIUIMHBI «Martemarrnkay OO0ecredMBaeT IOCTHKCHHE
CTYJIEHTaMH CJEeIYIOUINX Pe3yJIbTaTOB:

. JIMYHOCTHBIX:

— ¢(hOpMHUPOBAHHOCTH 3JI0POBOTO M 0€30MacCHOr0 00pasa >KM3HHU, OTBETCTBEHHOTO OTHOIICHHMS
K CBOEMY 3/10pPOBbIO;

— TOTOBHOCTb K aKTHBHOM JEATEIHLHOCTH TEXHOJIOTUYECKON M COLMAaIbHON HAINPaBICHHOCTH,
CMOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TaKyIO JESTEIHHOCTD;

- MHTEpeC K pPa3Nu4HbIM cdepam NpodecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIH BBEIOOP OyayIeil mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIC IIJIaHBI,

- TOTOBHOCTh M CITOCOOHOCTh K OOpa3OBaHHMIO M CaMOOOpPa30BaHUIO Ha MPOTSHKCHUHM BCEH
KU3HU;

- OCO3HaHWE IIEHHOCTH HAy4YHOW JAEATEIbHOCTH, TOTOBHOCTh OCYIICCTBJISITH MPOCKTHYIO M
HCCIIEI0OBATEIBCKYIO e TEILHOCTh HHIMBUIYaIHHO U B TPYIIIIE.

. MeTanpeaMeTHbIX:

- CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBaTh IPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYNICCTBEHHBIN NMPU3HAK WM OCHOBAHUS JIJISl CPABHEHUS, KIIACCU(PUKAIIIH U
0000MICHHS;

- OTIIPEIENATh LETH IEATEIBbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX;

- BHOCHTHb KOPPEKTHUBBI B JIE€ATEIBHOCTH, OLIGHUBATh COOTBETCTBHE pE3YJIbTATOB ILIEIISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI ESTETbHOCTH;

- pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH KXKHU3HEHHBIX MPO0IeM;

- OpMHPOBaHNE HAYYHOTO TUTIA MBIIIICHHSI, BIJICHUE HAYYHOH TEPMUHOJIOTHEH, KITFOYESBBIMH
TTOHSTHSIMH M METOJIAMU;

- BJIJICTh HABBIKAMHU ITOJTyYeHHS MHPOPMAIIUU U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIIBHO
OCYIIECTBISTh MOUCK, aHAJIN3, CHCTEMATH3AIUIO U HHTEPIPETAINI0 HHPOPMAIUH PA3TUYHBIX BUJIOB U
(dbopM mpeicTaBICHHUS,



- CaMOCTOSITEJIbHO OCYIIECTBIJISITh IMO3HABATEIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4l B 00Pa30BATEIBHOUN JESATEILHOCTH W JKU3HEHHBIX
CUTYyalUsIX;

. NpeAMeTHBIX:

- BIIQJICHUE METOJJaMH JIOKA3aTeIbCTB, AITOPUTMAMHK PEIICHHS 3a/1a4; YMEHUE (OPMYITHPOBAThH
OTIpEIeIICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSTH WX, TPOBOJIUTH J0KA3aTEIIbHBIC PACCYKIACHHUS B XOJI€
peleHus 3a/1a4;

- YMEHHE OIEpHUpOBATH MOHATHAMH: CTENEHb YMCIA, JIOTapu(M dYucia; yMEHHE BBINOJHATH
BBIUMCIICHHE 3HAYCHUH U TNpeoOpa3oBaHMs BBIPAXEHUH CO CTENEHSIMH M Jorapupmami,
npeoOpa3oBaHus APOOHO-PAIIMIOHAIBHBIX BBIPAKEHHIA;

- yYMEHHE ONEepUpOBaTh MOHATUSAMH: pallMOHAJIbHBIC, HpPpALOHAIbHBIC, IOKa3aTelbHbBIE,
CTETIeHHbIE, JTOTrapU(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CHUCTEMBI;

- yMEHHE OIEpPHpPOBATh TMOHATHSIMH: (QYHKIUS, HETpepbIiBHAS (QYHKIHWS, MPOU3BOIHASI,
NepBOOOpa3Hasi, ONpeIeIICHHBII HHTETPaJl, YMEHHUE HAXOJUTh IPOU3BOTHBIC SJIEMEHTAPHBIX (PYHKITHH,
UCTIOJBb3ysl CIpPABOYHBIC MaTepHalbl; HCCICNOBaTh B TPOCTEHIIMX CIOy4asx (QYHKIUU Ha
MOHOTOHHOCTh, HaXOJWTh HAWOOJNBIINE ¥ HAaWUMEHBIIWE 3HAUCHHS (QYHKIUI, CTpOUTh rpaduku
MHOT'OYJICHOB C HCIIOJIb30BaHHEM arlapara MaTeMaTHYeCKOT0 aHaIN3a; IPUMEHSTh IPOU3BOIHYIO IIPU
pelIeHnr 3aJad Ha JBIDKEHHUE; PElIaTh MPAKTUKO-OPUCHTHPOBAHHBIC 33a/la4yd HA HaWOOIbIIHE U
HaMMEHBIINE 3HAYCHUs, HA HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHUS;

- YMCHHE OIEPHPOBATh MOHATHSIMH: pAlMOHAIbHAs (QYHKIHS, TOKa3aTellbHas (QYHKIIHS,
creneHHas (QyHKOMs, JorapudmMuydeckas (QyHKIUs, TPUTOHOMETpUYECKHe (YHKIIMH, OOpaTHbIE
(GyHKIHMH, YMEHHE CTPOUTH TpaduKyd M3yYeHHBIX (YHKIIMMA, UCIIOJIB30BaTh TpadUKU MpU U3YICHUH
MIPOIIECCOB U 3aBHCUMOCTEH, TIPY PEIICHUH 33124 U3 IPYTUX yUEOHBIX MPEIMETOB U 33/1a4 U3 peaTbHOU
KM3HH; BRIPAXKaTh (POPMYIIAMH 3aBUCUMOCTH MEXTy BEITMUNHAMH;

- YMEHHE penaTh TeKCTOBBIE 33J]aud Pa3HbIX THIIOB (B TOM YHCJIE Ha IMPOLEHTHI, 10JIM U YacTH,
Ha JBIKEHHE, paboTy, CTOMMOCT TOBapOB M YCIYT, HAJIOTH, 33a4 U3 00J1aCTH YIPaBJICHUS INYHBIMU
U ceMeiiHbIMH (pHHAHCAMMU); COCTABIISATh BBIPAKCHHUS, YPaBHEHHUsS, HEPABEHCTBA M UX CHCTEMBI IO
YCIIOBHIO 3a/1a4H, HCCIIEI0BATh MOJYYEHHOE PELICHUE U OLICHUBATH MPABAONOJ00HOCTh Pe3yabTaTOB;

- YMEHHE ONEpPUPOBATh MOHATHIMHU: CpeaHee apuMeTHYecKoe, MeauaHa, HauOoJblIee U
HaMMCHBIIICEe 3HAUCHHMS, pa3Max, JUCIIEPCHS, CTAHIAPTHOE OTKIOHEHHE YMCIOBOTO HabOpa; yMEHHE
W3BIICKaTh, WHTEPIPETUPOBATh HMH(GOPMAIMIO, TPEICTABICHHYI0 B TaONWIAX, HAa aUarpaMmax,
rpaduKax, OTPAXKAIOIIYIO CBOMCTBA pEaTbHBIX MPOIECCOB U SBJICHUH; MPEICTABIATH HH()OPMAIHIO C
TIOMOIIIBIO TAOJIUI] ¥ JWarpaMM; MCCIIeI0OBaTh CTATUCTHYECKHE TAaHHBIC, B TOM YHCIIE ¢ IPUMEHEHHEM
rpadUuecKuX METOJIOB U 3JEKTPOHHBIX CPEICTB;

- YMEHHUE ONEepUpPOBaATh MOHATUSAMH: CIyYalHBIH ONBIT M ClyyailHOE COOBITHE, BEPOSTHOCTH
CIIy4alfHOTO COOBITHS; YMEHUE BBIYUCIATH BEPOSTHOCTH C MCIIOJIB30BAaHHEM I'paUueCKUX METOOB;
NPUMEHATH (POPMYJIBI CJIOKEHHUS U YMHOKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (DAaKThl U (HOPMYJIBI
NPU PEIICHUH 3alla4; OICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMU
BEIIMYMHAMHU; YMEHHUE TPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YHCENl B MPHUPOIHBIX U
OOIIIECTBCHHBIX SIBJICHUSX;

- YMEHHE OTEepPUPOBATH MOHATUSMHU: TOYKA, MPSAMAsi, TUIOCKOCTh, TIPOCTPAHCTBO, ABYTPAaHHBIN
yroJl, CKpEeUIMBAIOIIUECs MPsAMbIE, apAIICTbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX U TUIOCKOCTEH,
YroJl MKy IPSMBIMH, YTOJI MEXIY IPSIMOH M TUIOCKOCTBIO, YOI MEXIY TIOCKOCTSIMH, PACCTOSIHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE MEXAY MPSIMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH; YMEHHUE



HCIOJIb30BATh NPpU PCHICHUUN 3a1da4 U3YUYCHHBIC (baKTBI N TCOPCMBI IINIAHUMCETPHUU,; YMCHUC OLICHHUBATDL
pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- YMCHHUC OICpHUPOBATH TIMOHATHAMU: MHOI'OIpaHHUK, CCUCHUC MHOI'OI'paHHHKA, Ky6,
napajieNenunes, npusMa, nupaMuaa, Gurypa ¥ MOBEPXHOCTb BpAIICHUS, IMJIMHAP, KOHYC, IIap,
cdepa, ceueHus: GUTypsl BpalleHUs], TUIOCKOCTb, Kacaromiascs cepbl, HWIHHIpa, KOHYca, TUIONIalb
MOBEPXHOCTH MUPAMMJIBI, MPU3MbI, KOHYyca, UWJIMHIApa, IUIomanas cdeppl, o00beM KyoOa,
MPSIMOYTOJIBHOTO Tapajuieienunenia, NUPaMUAbl, MPU3Mbl, IWIMHIApA, KOHYca, IIapa; yMeHHe
n300pakaTh MHOTOTPaHHHUKH U TIOBEPXHOCTH BpAIllEHUsI, UX CEYEHUSI OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaThb MPaBUJIBHBIC MHOT'OI'PAaHHUKU,

- YMEHHE OIEepUpOBaTh MNOHATUSAMH: JABIKEHHE B IIPOCTPAHCTBE, MOAOOHBIE (GUTYpPHI B
MIPOCTPAHCTBE; UCIIOJIb30BaTh OTHOIIEHHUE UIOIIAJIeH TOBEPXHOCTEH U 00beMOB MOIOOHBIX (pUryp mpu
pelIeHuu 3a/1ay;

- YMEHHE BBIYUCIATH T€OMETPUYECKHE BEIMUYMHBI (IJIMHA, Yroj, IUIOMalb, 00beM, IIOMAab
MOBEPXHOCTH), UCTIONb3Yys N3YUEHHbIE (POPMYJIIBI U METO/IBI;

- YMEHHUE ONEepUpPOBATH MOHITUSIMH: MPSIMOYTOJIbHAS CUCTEMA KOOPINHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAMHATHI BEKTOpa, CKaJIsIpHOE MPOU3BEACHUE, YIOJ MEXAY BEKTOpaMHU, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTH C MMOMOILBIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI CEpEeIUHBI
OTpEC3Ka, paCCTOAHUC MCKAY ABYMS TOYKaAMU;

- YyMEHHE BBIOMPATHh TMOAXOISIIMKA H3y4EHHBIH METOH JJIs PElICHHs 3aJadd, pacrlo3HaBaTh
MaTeMaTH4YCCKUEC (I)aKTI:I U MAaTCMAaTHUYCCKUC MOJICIIM B MNPUPOJHBIX U OGH.[QCTBCHHLIX SABJICHHUAX, B
HWCKYCCTBE; YMEHHE IMPHUBOJUTH MPUMEPHl MATEMATHUYECKUX OTKPBITHI POCCUHUCKON U MHUPOBOUH
MaTeMaTUYECKON HAYKH.



2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI
2.1. O0bem y4eOHOM AUCHMIJIMHBI M BUIBI padoT

Tabmuna 1. O6beM ydeOHOM AUCIUIUTMHBI U BUABI padoT

O0beM yueOHOH padoThI
Cemectp
Bun yaeOHo# paboTh 1 2
Bcero
OO0s3aTenbHas yaeOHas Harpys3ka o0 y4Jaroniuxcs, B 218 80 138
TOM 4YHCJIE:
o Iexuun 109 40 69
® [IPAKTUYECKHUE 3aAHATHUS 109 40 69
CamocrosTenbHas paboTa 00yJaronmxcs 18
KOHCYJIbTAIIU! 4
OK3aMeH  [JK3aMeH
[IpoMexxyTouHast arTecTanus 6 6
2.2. TemaTH4yecKuil IVIaH U cOoJlePKaHUE TUCHUILINHBI
Tabmuma 2. CoaepkaHue TUCIUTUTHMHBI (MOJTYIs)
HaumeHoBanme Conep:kanue y4ye0OHOro MmaTepuaJja Oo0bem
pa3aesioB M TeM 4acoB
Paszgea 1. [loBTOpeHUe Kypca MaTeMaTHUKH OCHOBHO IIKOJIbI
Tema 1.1 Heanb Jlekuus:
U 32/1a44 MaTeMATUKHU Henp u 3amaym MaTeMaTHMKA NPU OCBOCHHUU
npu OCBOEHHUM | CTICLUAbHOCTU. ba3oBble 3HaHUS W yMEHHUS 1O
CNeNUATBbHOCTH. MaTeMaTHKe B MPO(ecCHOHATBHONW U B TOBCETHEBHOM
Yuciaa v BBIYUCICHUA | JEATEIBHOCTH. [[eCTBUSA HaAJ TMOJOXKUTEIbHBIMU U 2
OTPUIATENIbHBIMU  YHMCIIaMH, C OOBIKHOBEHHBIMU H
JNECATUYHBIMU  IpoOsimMu.  JIeHcTBUST CO  CTENEHSIMH,
(bopMyJIbl COKPAIIEHHOTO YMHOKEHHUS.
Tema 1.2 Jlekuus:
IIpouenTHbIe [IpocTble MpOLEHTHI, pa3Hble CHOCOOBI HX
BBIYHCJICHHS. BbIYKMCIIeHHus.  JIuHelHble, KBajpaTHbIEC, JPOOHO- 4
YpaBHeHust U | JIMHEWHbIC YPAaBHEHUSI U HEPABEHCTBA.
HepaBeHCTBa
Tema 1.3 IIpodeccnonabHO-OPUEHTHPOBAHHOE
IIpouenTHbIE coaep:kaHue:
BbIYHCJICHUA B [Ipocteie u cioxHble TTpoueHThl. lIpoueHTHBIE 2
npo¢eccHOHATbHBIX BBIUHCIICHHSI B MPOPECCHOHANBHBIX 3a/1a4aXx.
3ajayvax
Tema 1.4 IIpakTHyeckoe 3aHATHE:
Pemenue 3aaad4. Boeruucnenuss u npeoOpa3zoBanus. YpaBHCHHS U 2
BxoaHo# KOHTPOJIbL HepaBeHCTBa. ['eoMeTpust Ha TIIIOCKOCTH.




Paznen 2. Ilpsamble M miockocT B npocrpaHcTBe. KoopamHatel u
BEKTOPBbI B IPOCTPAHCTBE

Tema 2.1.
OcHoBHbIE TNOHATHSA
cTepeoMeTpUH.
PacnoJjoxenne

NPSAMBIX U IJIOCKOCTEM

Jlekuus:

[Ipenmer crepeomerpun. OCHOBHBIE TOHATHS
(Touka, mpsiMasi, TNIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE
[Tepecekaromuecs,

AKCUOMBI CTEPEOMETPHH.

napajulefibHble U CKpPELIUBAIOLIUECs MpsMble. YTOI

MEXIY MPSIMBIMU B MPOCTPAHCTBE.
[lepneHauKyAIPHOCTD MPSIMBIX. OcHOBHbIE
MPOCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2, Jlekuus:
IMapajieabHOCTH [TapannensHbie npsmas u IJTIOCKOCTB.
npsmbix, npsamoil u | Onpenenenue. Ilpusnak. CpoiictBa. IlapamienbHbie
IUIOCKOCTH, miockoctd.  Omnpenenenue. [lpusnak.  CBoiicTBa.
IUI0CKOCTel Terpasap u ero snementol. [lapamnenenunen u ero
aneMeHThl. CBOMCTBAa IPOTHUBOIIOJIOKHBIX TI'paHEd H
JIMaroHajen napajyieaenuIeaa.
IIpakTHYeckoe 3aHATHE:
[TocTpoeHrne OCHOBHBIX CEUEHU I
Tema 2.3. Jleknus:

IepneHIUKYJIAPHOCTH

[lepnienaukynsipupie mnpsimbie. [lapamnenbHbie

NpsAMBIX, NPSAMON W | psMbIE, TEPICHIUKYISIPHbIE K IUIOCKOCTH. [Ipu3Hak
IJIOCKOCTH, MEePIEHANKYJISIPHOCTH TIPSIMOM U TUIOCKOCTH.
IJIOCKOCTeM

Tema 2.4. Jlexkuusa:

IlepnenauKky.asp U
HakJoHHasA. Teopema

Ilepnengukynsap ¥ HakioHHas. Teopema o Tpex
MEePHIECHANKYISIpax. YToa MEXIY IPSMON U TIIOCKOCTBIO.

0 Tpex | Yron Mexay IuiockocTaMmH. llepnenaukynspHbie
NepHeHInKyJIApax IJIOCKOCTH. PaccTosiHUS B IPOCTpaHCTBE.
Tema 2.5. Jleknus:
Koopaunarsi JlekapToBbl ~ KOOpAMHATBl B  IPOCTPAHCTBE.
BEKTOPBI B | Bextopsl B mpoctpaHcTBe. Clo)KEHHE W BBIYMTAHUE
NPOCTPAHCTBE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. CkaisgpHOe
IIPOU3BEICHUE BEKTOPOB.
IIpakTHyeckoe 3aHsATHE:
[Ipocreiimue 3aa4u B KOOpIUHATAX.
Tema 2.6. IIpodeccnonabHO-OPUEHTHPOBAHHOE
IIpsiMmble ¥ IJIOCKOCTH | COAEPKAHME:
B NPaKTHYECKUX B3aumnoe pacrosoXkeHue MIPSIMBIX B
3ajJavax npocrpaHcTse. llapamnenbHOCTh MPSAMON U IUIOCKOCTH,

[apajuIeIbHOCTh  IUIOCKOCTEHM, NEPIEHIUKYJISIPHOCTD
IUIOCKOCTEN. PacrionoxeHnue npsMbIX U IUIOCKOCTEH B
OKpY’KarolieM Mupe (IpUpoJie, apXUTEKTYype, TEXHUKE).

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3a/1a4.




Tema 2.7
Pemenne 3ajaav.
IIpsimble ¥ MJIOCKOCTH,
KOOPAMHATHI "
BEKTOPbI B
NMPOCTPAHCTBE

Jlekums, [IpakTu4yeckoe 3ausiTue:

PacnonoxxeHne mHpsAMBIX M IUIOCKOCTEM B

IIPOCTPAHCTBE. [lepneHAUKYIISIPHOCTD u

NapaJUIEIbHOCTh NPSIMBIX U IJIOCKOCTEH. JlekapToBbI
KOOpAMHATHI B IPOCTPAHCTBE. BEKTOPBI B IPOCTPAHCTBE.
Cnoxxenne BEKTOPOB. YMHOKEHHUE

N BBIYMTAHHC

BeKTOpa Ha uncio. KoopauHarel BeKkTOpa.

Paznen 3. Crenmenm u kopHu. CreneHHasi, MNOKa3aTeJbHasi H
Jorapupmuyeckas pyHKIUHN

Tema 3.1 Jlexknus:
Crenennass (pyHKumus, [TonsTHe KOpPHSA n-ou CTENICHU u3

ee CBOICTBA. | 1EMCTBUTENBHOrO YuciIa. DyHKINM y = VX n ux cBoiicTBa

IIpeoOpa3oBanue 1 rpaduku. CBOMCTBA KOPHS N-0il CTETICHHU.

BbIpa:KeHN I c IIpakTHyeckoe 3aHATHE:

KOPHAMHU n-oi [IpeoOpazoBanme upparmoOHaATBHBIX BEIPAKCHHMA

CTeNeHu

Tema 3.2 Jlekumus:

CpoiicTBa cTenmeHu ¢ IlonsTne CTEIEHU c pauuoHaIbHBIM

PalMOHAJIBLHBIM u | mokaszareneMm. CteneHHble (YHKIIMM, WX CBOWCTBA H

AeHCTBUTEJIbHBIM rpaduxmu.

MOKa3aTeJAMM IIpakTHYeckoe 3aHATHE:

[TocTpoenue rpaduKkoB CTETIEHHBIX (YHKITAM.
Tema 33 Jlekuus:

Pemenue PaBHOCWIIBHOCTE HPPALIMOHAIIBHBIX YPABHEHUN.

HPPALHOHATBHBIX IIpakTHYeckoe 3aHATHE:

YpPaBHeHH Meroas! peleHus UPPaLMOHAIBHBIX YPABHEHU .

Tema 34 Jleknus:

IHokazarenbHast CreneHb € NPOU3BOJIBHBIM JIEWCTBUTEIBHBIM

byHknus, ee | mokazartenem. OnpeneneHue moka3aTeJIbHOW (PYHKITUU U

CBOMCTBA. ee  CBOHMCTBAa.  3HAKOMCTBO €  NPUMEHECHHEM

Iloka3arenbHbIE NOKa3aTeIbHON (PYHKIIUH.

YPaBHeHHS U IIpakTHYeckoe 3aHATHE:

HEpPaBEHCTBA PemreHne mokasaTenbHBIX YpaBHEHHH METOIOM
YpaBHMBAHHMS I10KA3aTeNE, METOAOM BBEIEHHUSI HOBOWU
nepeMeHHOoH, (PYHKITMOHAIBHO-TPAPUIECKUM METOJIO0M.
Pemenne nmoka3aTenbHbIX HEPABEHCTB

Tema 3.5 Jleknus:

Jlorapugm yHcaa. Jlorapupm uymcia. CoiicTBa JOTapH(PMOB.

CpoiicTBa Omneparus gorapupMUpOBAHUS.

Jorapugmos IIpakTHYeckoe 3aHATHE:

Brruncnenue morapugmos.
Tema 3.6 Jleknus:

Jlorapudmuueckasn Jlorapudmuaeckass QGyHKIUST U €€ CBOMCTBA.

byHxknus, ee | [Tonsatue norapudmuyeckoro ypaBHeHms. Orneparus

cBOlicTBA. MOTEHIIMPOBAHUS.




Jlorapudpmunueckue

IIpakTHYeckoe 3aHATHE:

YPaBHEeHMS, Tpu OCHOBHBIX MeToJa pelIeHus
HEPaBeHCTBA JOrapu(pMHUUECKUX  YpaBHEHHMH:  (DYHKIIMOHAJIBHO-
rpaduueckuii, METO ] OTCHIIMPOBAHUS, METO/1 BBEICHUS
HOBOI nepeMeHHoM. JlorapudpmMuueckre HepaBeHCTBA.
Tema 3.7 IIpodeccnonabHO-OPUEHTHPOBAHHOE
Jlorapudmsi co/iep:KaHue:

NpHupo/Je U TeXHUKeE

[Tpumenenune norapudpma. Jlorapudmuyeckas
criipains B npupone. Ee MareMarnyeckue cBOWCTBA.

Jlekumus:

CrenenHasi, moKa3zaTenbHast U Jorapudmmuaeckas
byHKIIAH.

IIpakTHyeckoe 3aHsATHE:

Pemienue ypaBHeHMA.

Pa3nes 4. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuyeckne GyHKIuM

Tema 3.8
Pemienue 3ajaad.
Crenennas,
NoKa3areJibHas 7|
Jorapupmmuyeckas
byHxuun

Tema 4.1
Tpuronomerpuyeckue
byHxuun

NPOU3BOJILHOIO YIJIa,
ymciaa

Jlexnus:

Pannannas mepa yria. IIoBOpOoT TOYKH BOKpPYr
Havana KoopauHar. OmnpezneneHue CUHYca, KOCHUHYCA,
TAHI'€HCa M KOTaHIeHCa. 3HAKU CHHYCa, KOCHHYCA,
TQHI'€HCa M KOTAHI€HCAa II0 YETBEPTSIM. 3aBUCHMOCTb
MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT€HCOM
OJIHOTO U TOT'O XK€ yIJIa.

Tema 4.2 Jlexnus:
OcHoOBHBIE Tpuronomerpuueckue  Toxknaectsa.  CuHyc,
TPUTOHOMETPHYECKHEe | KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB.
TOKAECTBA IIpakTHyeckoe 3anATHE:

[TpeobOpazoBanmst MPOCTEHIIIX
TPUTOHOMETPUYECKHUX BBIPAXKCHHM.

Tema 4.3 Jlexnus:
Tpuronomerpuyeckue OO6nacte ompeneneHus U MHOXECTBO 3HAUCHHUN
(pynkunumn, UX | TPUTOHOMETpHUYECKUX PyHKUUH. YETHOCTD, HEUETHOCTD,

cBOlicTBa M rpadpuxku

NEePUOUYHOCTh G yHKITHIA.
CgoiicTBa 1 rpaduku GYHKIHN y = COS X, Y = SIn X, y =
tg X, y = ctg x. Cxkathue W pacTshkeHue rpadukoB
TPUTOHOMETPUUECKUX (PYHKIIHA.

IIpakTHyeckoe 3aHsATHE:

TPUTOHOMETPUYECKUX

ITpeoOpazoBanue rpauKoB
TPUTOHOMETPUUYECKHUX (PYHKLIUH.

Tema 4.4 Jlexknus:
Oo0paTHble OOpartHble TpuroHomerpuueckue ¢yHkuuu. Mx
TPUMTOHOMeTpPHYeCKHe | CBOICTBA M rpaduKH.
byHxuun

Tema 4.5 Jlekuus:
Tpuronomerpuyeckue
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YpaBHEHUSA " VYpaBHeHHE cOS X = a. YpaBHEHHE sin X = a.
HepaBeHCTBa YpaBHeHue tg X = a, ctg X = a.
IIpakTHYeckoe 3aHATHE:
PemeHne  TPUrOHOMETPUYECKUX  ypaBHEHUM
OCHOBHBIX THUIIOB: IMPOCTEUIINE TPUTOHOMETPUUECKUE
YpaBHEHUs, CBOJAIIMECS K KBAJpPATHBIM., pPElIaeMble
pa3iioKEeHUEM Ha MHOUTEIH, OJIHOPOJIHBIE.
[IpocTeliliie TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tema 4.6 IIpakTHYeckoe 3aHATHE:
Pemenue 3ajgadq. ITpeoOpazoBanue TPUTOHOMETPUYECKUX
OcHoBBI BBIPAKCHU. Pewenue TPUTOHOMETPUYECKUX )
TPUTOHOMETPHH. YPaBHEHHH W  HEPABEHCTB B TOM 4YHCIE C
Tpuronomerpuveckue | UCIOIH30BAHUEM CBOMCTB () YHKIIHA.
byHkuun
Paszgea S. [IpouzBoaHasi u nepBoodpasHast GyHKIuM
Tema 5.1 Jlexnus:
IousiTue [Ipupaienue apryMeHTa. IIpupaienue
NPOU3BO/IHOM. ¢ynkunu.  3amadd, — OpPUBOAAIIME K TOHSATHIO
dopmyJbl M npaBuia | npou3BoaHON. OnpeneneHue MpoU3BOIHON. AJNropuT™ g
auddepeHupPoBaHUs | OTHICKAHUS ITPOU3BOJIHOM.
IIpakTHyeckoe 3aHATHE:
®opmynel  nuddepennmpoBanus.  [IpaBwmia
nudGepeHITpPOBaHMS.
Tema 5.2 Jlexnus, IIpakTHyeckoe 3aHATHE:
IHousiTue [Tonsatue nenpepsiBHOW (yHKIMH. CBOMCTBA
HeNpepbIBHOCTH HENPEpPhIBHON GyHKIMH. Cas3b MEXIy 4
pynkmum. MeTtoa | HEPEPHIBHOCTHIO U TU(PPEPEHITUPYEMOCTRIO (DYHKITHH
HHTEPBAJIOB B TOYKE. AJTOPUTM pEUIEHUS HEPABEHCTB METOJIOM
MHTEPBAJIOB.
Tema 5.3 Jleknus:
I'eomeTrpuuyeckuii.  u ['eomeTpruecKil CMBICT IPOU3BOIHON (PYHKITUH
¢pusuyecknii  cMbICaT | — YIIOBOM KOX(QUIMEHT KacaTelbHOW K rpaduky
MPOU3BOAHOM (GyHKIMU B TOYKE. AJTOPUTM COCTABJICHUS YpaBHEHHS 6
KacaTeJIbHOH K Tpaguky pyHKuuu y=f(x).
IIpakTHyeckoe 3aHsATHE:
VYpaBHeHHe KacaTeIbHOM K TpaduKy HYyHKITUH.
Tema 5.4 Jleknus:
MoOHOTOHHOCTH Bozpacrtanue u yObIBaHuE ¢byHKINH,
¢pyHkoun. Touku | cOOTBETCTBUE BO3pACTaHUS U YOBIBAaHUS (DYHKIIUH 3HAKY 4
IKCTpeMyMa IPOM3BOJHON. 3aJauM Ha MaKCHUMyM M MHUHUMYM.
Anroput™m uccnenoBaHus (QYHKIMH M TOCTPOCHHS €€
rpaduka ¢ MOMOIIbIO TPOU3BOTHOM.
Tema 5.5 Jlekuus, [IpakTuyeckoe 3ansiTue:
HUccaenoBanue UccnenoBanne ¢GyHKIMM Ha MOHOTOHHOCTH M 10

MOCTPOEHUE TPAPUKOB.
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byHxumit U
NOCTPOeHHe rPpaPuKoB

Tema 5.6 Jlekuus:
Haubouanmee " Haxoxnenue HauOOJIBIIETO YW HAUMEHBIIETO
HauMMeHblee 3HAYCHUH (PYHKITUH. 6
3HAYeHHs] QYHKIHU IIpakTHyeckoe 3aHATHE:
[loctpoenne rpadukoB € HCIOIB30BAHHUEM
arnmnapaTta MaTeMaTUYEeCKOT0 aHaJIn3a.
Tema 5.7 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE
Haxo:xnenue coaepKaHue:
ONTUMAJIBHOTO Haumensbiiee n Hanbosbiiee 3HaueHUE (QYHKITUH.
pe3yjabTara c )
MOMOIIBLI0
NMPOU3BOJIHOM B
NPaKTHYEeCKUX
3ajayvax
Tema 5.8 Jlekumus:
IlepBooOpa3nas O3HakoMyIeHHME C TIOHSATUEM MHTErpaja W
¢pyuxnuu. IIpaBuaa | nepBooOpasHoit st pynkuuu y=f(x). Tabmuna dpopmyn
HAXOKACHUS JUIsL HaXOKJEHUsI mepBooOpa3HbiX. M3yueHue mpasuiia
nepBooOPa3HbIX BBIYHCIICHHSI TIEPBOOOPA3HOIA. g
IIpakTHyeckoe 3aHATHE:
Pemenue 3amau Ha CBs3b MEepBOOOpA3HON M €€
IPOM3BOIHOM, BBIYMCIICHUE TIEPBOOOPA3HON TS TaHHOH
byHKIHN.
Tema 5.9 Jleknus:
Ilnomann 3amaun, MPUBOISIIIINE K OHATHIO
KPHUBOJIMHEITHOM ONPENIETICHHOTO MHTErpajga — O BBIYHUCICHUHU IJIOMAIN
Tpaneunu. PDopmyJia | KpUBOJIMHEHHON Tpanenuu. [loHsTue omnpenenéHHOro
Hbworona — Jleiionnna | uaterpana. ['eomerpudeckuii U (U3HUECKUN CMBICIT 10
onpeneneHHoro uHrerpana. @dopmyna Hsrorona -—
JleitOuuma.
IIpakTHYeckoe 3aHATHE:
Pemienne 3a1au Ha npUMEHEHUE MHTErpaia s
BBIUUCIICHUS PU3NYECKUX BETUUMH U TUIOIIA I
Tema 5.10 IIpakTHyeckoe 3aHATHE:
Pemenue 3ajgad. ®opmynel W mpaBwia audQepeHIpoBaHUS.
IIpousBoanasn u | UccnenoBanne (yHKIMI C MOMOLIbIO HPOM3BOJHOM. 6
nepsoodpa3Hasi Haubonbmiee u HauMmeHbllee 3HAYCHUS (DYHKIHH.
byskumnm. Brruncienune MepBOOOPa3HOM. [Ipumenenue
nepBOOOPa3HOIA.
Pa3ngesn 6. MHOTOrpaHHMKU M TeJia BPpalleHU s
Tema 6.1 Jleknus: )
IMpusma,
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napaJulejenumnes, Kyo,
nupaMuaa u 1754
ceyeHms

[Ipu3ma (HakJIOHHAsI, IpsIMas, IPaBUJIbHAs) U €€

3JIEMEHTHI. [Tapamtenenunesn,. CaoiicTBa
npsiMOyToJibHOTO mapamtenenunena. Kyo. [Tupamuna u

e€ snieMeHThl. [IpaBunbHas nupamuaa

Tema 6.2 Jleknus:
IIpaBuibHbIE [Inomane  MOBEPXHOCTM  MHOTOI'PAaHHHUKOB.
MHOTOTPAHHUKH B | [Ipocreiimne KOMOMHAIH MHOT'OTPaHHUKOB.
JKM3HHI [IpaBriibHBIE MHOTOTPAHHUKH.
IIpakTHYeckoe 3aHATHE:
Bbruncnenne 371€MEHTOB  NPOCTPAHCTBEHHBIX
¢uryp (pébpa, AMaroHaiu, yrisl).
Tema 6.3 IIpodeccnonabHO-OPUEHTHPOBAHHOE

uauHap, KoOHYC, AP
U UX ceYeHHs

coJepiKaHue:

Hunmuuap, xonyc, chepa u map. OCHOBHBIC
CBOMCTBa MPSMOTO KPYroBOro LMIUHAPA, MPSIMOIo
KpyroBoro konyca. M3o0pakeHue Ten BpalleHHs Ha
wiockoctu. llpencraBnenue 00 yced€HHOM KOHYCE.
Ceuenust KoHyca (MapajuleIbHOE OCHOBaHUIO U
MPOXOJAIIee dYepe3 BEepIIMHY), CEUCHUS IHIMHIpPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHUSIX
nrapa. Pa3zsépTka nuiuHapa U KOHyca.

Tema 6.4
O0beMBI M IUIOINAAU
MOBEPXHOCTEH TeJl

Jlekuus:

O0BbeM  IPSAMOYTOJIBHOTO  TMapairiesenuesa.
O6wem kyba. OObeMBbI MPSAMOW NMPHU3MBI U LWIMHIPA.
O06wembl mupamMuIbl U KoHyca. O0beM mapa.

Tema 6.5
IIpumepsl cumMmMeTpui
B npogeccuu

IIpogdeccuoHaILHO-OPHEHTHPOBAHHOE
coJepiKaHue:

[lonsiTHe © CcUMMETpUM B  MPOCTPAHCTBE
(meHTpanmpHas, oceBas, 3epkanbHas). OO0oOmeHue
NPEJICTaBICHU O TPaBUIBHBIX  MHOTOTPaHHHKAaX
(Terpasap, KyO, OKTa’ap, JOACKadAp, HKOCAIP).
[Ipumeps! cummeTtpuii B mpodeccun

Tema 6.6
Pemenne 3ajaav.
MHororpaHHuKH ]|
TeJia BpalleHUust

IIpakTHYeckoe 3aHATHE:

O6Bembl u IJI0IA U IIOBEPXHOCTHU

MHOI'OI'PAaHHUKOB U TCJI BPAIICHUAA.

Pasgen 7. DiieMeHTBHI TeOpHMH BepPOSTHOCTEH W MaTeMaTHYeCKOW

CTATHUCTUKH

Tema 7.1 Jleknus:
CoObITHE, CoBMeCTHBIE M HECOBMECTHBIC  COOBITHS.
BE€POATHOCTD TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHH. YcCIOBHas

coonIiTHd. Ci10:KeHue u
YMHOKeHH e
BepPOSATHOCTEM

BEPOSATHOCTb. 3aBHCUMbBIE W HE3aBUCUMBIE COOBITHSA.
TeopeMbl 0 BEpOSTHOCTH TPOU3BEICHHUS COOBITHH.
IIpakTHyeckoe 3aHATHE:
Pemrenue 3agau.
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Tema 7.2 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE
BepositHOCTB coaep:kaHue:
npo¢ecCHOHANBHBIX OTHOCHTENbHASA YacTOTa COOBITHS, CBOWCTBO €€
3ajgadax YCTONYHMBOCTH. Craructuueckoe oIpezie/IeHue
BeposATHOCTH. OlleHKa BEPOATHOCTH COOBITHSI.
Tema 7.3 Jleknus:
JAuckperHas Buael ciywailinbeix  BenuuuH.  OmnpeaesneHue
cly4yaiiHas BeJIMYMHA, | TUCKPETHOU CIIy4anHOM1 BEJIMYMHBI. 3aKoH
3aKO0H ee | pacrpeIesacHus JUCKPETHOH CIIy4ailHOM BEJIMYUHBI.
pacnpeneeHus IIpakTnyeckoe 3ansATHE:
Yucnossle XapaKTepPUCTUKHU JUCKPETHOMN
CIIy4allHOM BEJIMYMHBI.
Tema 7.4 Jleknus:
3agauu [TepBuunas 00pabOTKa CTATUCTUUECKUX JAHHBIX.
MaTeMaTHYeCKOM IIpakTHyeckoe 3aHATHE:
CTATHCTHKH Yucnossle XapaKTepUCTUKU (cpennee
apupMeTHuecKoe, MeIuaHa, pa3Max, JUCIEPCHs).
Pabora ¢ Tabnauuamu, rpadukaMu, TuarpaMMamMH.
Tema 7.5 Jlexknus:
JIeMeHTbI TeOpHHU Bunpt  coObITHII, BEpOATHOCTH  COOBITHIA.
BepPOSAATHOCTEM u | CiiokeHHe ¥ YMHOXEHHE BEpOsITHOCTEW. JluckpeTHas
MaTeMaTu4ecKoi ClydailHas BEJIMYWHA, 3aKOH €€ pacnpenesieHus. 3aaauu
CTATUCTHKH MaTeMaTU4eCKON CTaTUCTUKH.
IIpakTHYeckoe 3aHATHE:
Pemenue 3agau.

2.3. PernnameHnT pacnpenesienusi BUA0B pador no aucuumiaune ¢ 10T
JlaHHasi OUCHUIUIMHA peaJu3yeTcs C MPUMEHEHHEM IUCTAHIIMOHHBIX 00pa3oBaTEIbHBIX
texuousioruit (JIOT) Ha onnain-mnomanake Tems. Pacripenenenne BumoB yueOoHon paboThl, popmMaToB
TEKYIIEro KOHTPOJIS TpecTaBieHbl B Tabmure 2.3:
Ta6muma 2.3 — Pacnipenenenne BUI0B y4eOHON paObOTHI M TEKYIIECH aTTeCTAINH

Bun ydyeOHoil padoThI

®opmar npoBeIeHus

JIex1IMOHHEIE 3aHATUS

YactuuHo ¢ npumeHenueM JJOT

[IpakTrueckue 3aHATUS

Yactuuno ¢ npumenenuem JJOT

Tekyimuii KOHTPOJIb

Yactuuno ¢ npumenenuem JOT

[IpomexyTouyHas arTecTauus

KonrakTHas aynutopHas pabora

DopMBI TEKYLIET0 KOHTPOJIA ®opMmar npoBeIeHus

HpaKTI/I‘-IeCKOG 3aJJlaHucC

Yactuuno ¢ npumenenueM JJOT

Omnpoc

Yactuuno ¢ npumenenuem JJOT

3.D0H/ OLEHOYHBIX CPEICTB MPOMEKYTOYHOM ATTECTAIMM MO YU4eOHOI IMCIUIITIHHE

W MaTepHAaJIbl TEKYIEro KOHTPOJISI YCIIeBAeMOCTH 00y4YaloMXCst
3.1. ®opmMbl M MeTOAbl TEKYIIEr0 KOHTPOJS YCINEBAEMOCTH OOYyYalOIIMXCHA U
MPOMEKYTOYHOM aTTeCTALMHU
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B xone peanmmzanuu qucuumuinael [11.01 «Matematnkay uCrnoab3yroTes CIEAYIOINE METOAbI

TEKYIIETO KOHTPOJS YCIEBAEMOCTH 00YJarOIIUXCS:

— OpH OIPOBCACHUN 3aHATHI JICKIOIMOHHOI'O THUIIA: YCTHI:II;’I OIIpoC;

IIpU IPOBEACHUM 3aHATHUM CEMHHAPCKOIO THUIA!

KOHTPOJIBHBIC 3alaHUA, TCCTUPOBAHUC,

YCTHBIA  OIIPOC,

MPaKTUYCCKUC

— IIpU KOHTPOJIE PE3yJIbTaTOB CAMOCTOATEIbHONU PabOTHI CTYJEHTOB: TECTUPOBAHUE.
Ta6mmma 4. @opMbI TEKYIIETO KOHTPOJIS

Ne i/ HaumeHoBaHue TeM U/MJIn O0bem qucuunInHbI (MoayJast), | ®@opma
pa3aesioB yac. TeKyILIero
Bcero KonrakTHas KOHTPOJIA
pabora CP | ycmeBaemoc
o0yuarwmuxcs ¢ TH,
npenojaBartejemM MPOMEXKYTO
10 BUJAaM Y4eOHbIX JHOM
3aHATHH arTecTauuu
JI 13
Paszoen 1. Iloemopenue Kypca mamemamuKku 0CHOGHOU UWIKOJIbl
Tema 1.1 | Llens 1 3agaun MaTeMaTHKH
MIPU OCBOCHHUHU 5 ) 0
crenyanbHocTi. Yuciaa u
BBIYHCIICHUS
Tema 1.2 | [IpoueHTHBIC BEIYUCICHUSI. 4 4 0
YpaBHEHHUs U HEPABEHCTBA
Tewma 1.3 | IIpoluieHTHBIE BEIUNCIIEHUS B
npodecCHoHATBLHBIX 2 2 0]
3aayax
Tema 1.4 | Pemienue 3amau. Bxoanoit ) ) 3
KOHTPOJIb
Pazoen 2. Ilpamwie u nnockocmu ¢ npocmpancmee. Koopounamaul u éexkmoput 6
npocmpancmee
Tema 2.1 | OcHOBHBIE MOHSTHS
CTEPEOMETPHH. 4 ) ) 0
Pacnonoxenue npsMbIx 1
IIJIOCKOCTEN
Tema 2.2 | [TapannenbHOCTh MPSIMBIX,
IIPSIMOM U IUIOCKOCTH, 4 2 2 O
IJIOCKOCTEMN
Tewma 2.3 | IlepnieHAuKyJIApHOCTD
IPSIMBIX, IPSIMOM U 4 2 ) O
IUIOCKOCTH, TNIOCKOCTEH
Tema 2.4 | [lepieHAUKYISAP U
HakJIoHHasA. TeopeMa o Tpex 2 2 0]
MEPICHIUKYIIAPaX
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Tema 2.5

KoopauHnaTsl 1 BEKTOpHI B
IIPOCTPAHCTBE

I13

Tema 2.6

IIpsiMBbIE U TUIOCKOCTH B
IIPAKTUYECKUX 3a7a4ax

Tema 2.7

Pemenue 3anau. [Ipsmeie n
MIJIOCKOCTH, KOOPAMHATHI U
BEKTOPHI B IPOCTPAHCTBE

KP

Pa3nea 3. Crenenn u kopuu. CreneHHas, noka3ateJbHas M JJorapupmMuyeckast

GyHxuun

Tema 3.1

Crenennas ¢pyHKUUsA, €€
coiicta. [IpeoOpa3zoBanue
BBIPAYKEHHI C KOPHAMHU N-
Ol cTeneHn

Tema 3.2

CBoICTBa CTEIICHU C
palMoOHAIBHBIM U
JIEUCTBUTEIILHBIM
MoKa3aTeIsIMU

Tema 3.3

Pemenue nppanmoHanbHbIX
YpaBHEHUU

KP

Tema 3.4

[TokazaTenpHas GyHKIHS,
ee CBOMCTBA.
ITokasaTenbHble ypaBHEHUS
Y HEpaBEHCTBA

10

KP

Tema 3.5

Jlorapudm uucna. CoiicTBa
norapudmoB

I13

Tema 3.6

Jlorapudmuaeckas
(dbyHKIHS, €€ CBOWCTBA.
Jlorapudpmuueckue
ypaBHEHHUsI, HEPABEHCTBA

11

I13

Tema 3.7

Jlorapudmsl B ipupozae u
TEXHUKE

Tema 3.8

Pemrenue 3agau.
CreneHHas, IMoKa3aTeIbHas
1 jorapupmMudeckas

byHKIIUU

KP

IIpomexyTounas arrectamus B 1

ceMecTpe

8

KouncyabTanus - 2

IK3aMeH=6

97

40

40

9

Pazoen 4. Ocnosvt mpuconomempuu. Tpuzonomempuueckue yukyuu

Tema 4.1

Tpuronomerpuueckue
(GyHKIHMH TPOU3BOIBLHOTO
yria, yucia
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Tema 4.2

OCHOBHEIE
TPUTOHOMETPUIECKHE
TOXIECTBA

Tema 4.3

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

Tema 4.4

OO6parnbie
TPUTOHOMETPUIECKHE

byHKIIUU

Tema 4.5

Tpuronomerpuueckue
YPaBHEHHs U HEPABCHCTBA

10

I13

Tema 4.6

Pemrenue 3agady. OCHOBEI
TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIIUU

KP

Pa3zoen 5. Ilpouzeoonasn u nepeoodbpaznan pynkyuu

Tema 5.1

ITonsiTHE TPOU3BOJHOM.
®opmyJibl U TpaBUIIa
mudpepeHIpoBaHUS

4

Tema 5.2

[TonsiTHE O HEMPEPHIBHOCTH
¢ynkuuu. Meton
WHTEPBAIOB

Tema 5.3

I'eomerpuyeckuii u
(bU3HYECKUN CMBICTT
MPOU3BOIHOMN

I13

Tema 5.4

MOHOTOHHOCTb (DYHKITHH.
Touku s3xcTpeMyMa

Tema 5.5

HccnenoBanue GyHKIMA U
MOCTPOCHHE TPapUKOB

12

KP

Tema 5.6

HauOosbluee u
HaVMeEHbIIIee 3HAYCHUS

byHKIAHA

Tema 5.7

Haxoxnenue
ONTUMAJILHOI'O pe3yJIbTaTa ¢
[IOMOILBIO ITPOU3BOIAHOMN B
MIPAaKTUYECKUX 3a/a4ax

Tema 5.8

ITepBooOpazHas pyHKINU.
[IpaBuna HaxoXAEHUS
epBOOOpa3HBIX

Tema 5.9

[Inomans KpUBOIMHEHHOM
Tpanenuu. Gopmyia
Hrrorona — JleiiOaumna

12

I13
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Tema

Pemenue 3amau.

5.10 [IpousBoaHas u 6 6 T
nepBooOpasHas QyHKIUU
Pazoen 6. Mnozozpannuku u mena epawieHus
Tema 6.1 | [Ipusma, napasienenumne,
Ky0, mIpamMuaa u ux 2 2 0]
ceueHust
Tewma 6.2 | IIpaBuiibHbBIE 6 4 ) 0
MHOTOTPaHHUKH B )KU3HU
Tema 6.3 | [lununap, KoHyC, Iap U UX 4 4 0
ceueHus
Tema 6.4 | O0BEMEBL 1 rmvomazm 5 ) m
MOBEPXHOCTEHN Tel
Tewma 6.5 | I[Ipumepsl cuMMeTpHii B 5 ) 0
npodeccun
Tewma 6.6 | Pemenue 3anau.
MHOrorpaHHuKu 1 Tena 4 4 T
BpallleHus
Pa3zoen 7. dnemenmol meopuu 6epoamHocmeit U MamemMamu4ecKou cmamucmuku
Tema 7.1 | CoObITHE, BEPOSITHOCTD
coObiTus. CrokeHue u 8 4 4 113
YMHOKECHHUE BEPOATHOCTEH
Tema 7.2 | BeposTHOCTH B
po¢eCCHOHATBHBIX 3 2 | 0]
3aayax
Tema 7.3 | luckpeTHas ciydaitHas
BCJIMYHHA, 3aKOH ¢ 8 4 4 0]
pacnpeeneHus
Tema 7.4 | 3amaun MaTeMaTu4eCKOn 4 ) ) 0
CTaTUCTUKU
Tema 7.5 | DemMeHTHI TEOpUHN
BEPOATHOCTEH I/Iv 6 3 3 KP
MaTeMaTH4eCKOn
CTaTHCTUKH
IIpoMe:xxyTOYHas aTTEeCTALUA 8 Koncynbranus —2 | Jx3ameH-6
BO 2 ceMecTpe 155 69 69
9
Bcero: 252 109 109
18

[Tpumeuanue. @opMbl TEKyIIero KOHTpoJs ycrneBaemoctu: ompoc (O), rectuposanue (T),

KoHTposbHas pabota (KP), mpaktuueckoe 3amanue (I13)

Ta6muma 5. Kputepun olleHUBaHUS CPEICTB TEKYIIETO KOHTPOJIS
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OueHoYHBIE CPeICTBA Ioka3zarenn Kpurepun
(popmbr TEKYILETOo OLIEHKH OLlEHKH
KOHTPOJISL)
TectupoBanue MPOLEHT MPaBUIIbHBIX MakcuMalibHBIN
OTBETOB Ha BOIIPOCHI TECTA. 0am1 3a TECTHpPOBaHHE
o Teme — 5 6asoB.
Menee 60% — 0
0aJIoB;
61 - 75% — 3
Oaa;
76 - 90% - 4
Oaa;
91 - 100% — 5
OaJIyIoB.
KonTponsHas padora . [PaBUILHOCTD MakcumanbHo 5
pelIeHus; 0aIoB B 3aBHCHMOCTH
° KOPPEKTHOCTh OT 4YucCjla PCIICHHBIX
BBIBOJIOB 3a4ad.
. 000CHOBaHHOCTh
peLIeHnt
[IpakTueckoe 3aganue ° NPaBUILHOCTD MaxkcumMansHo 5
pelIeHus; 0aJIJIOB 3a OJHO 3aJaHHE
o KOPPEKTHOCTh
BEIBOJIOB
000CHOBaHHOCTh
peLIeHH

[IpomexyTouHas aTTecTalus BO BTOPOM CEMECTpPE OCYILIECTBIsSEeTCA B ¢opMe 3K3aMeHa U
MIPOBOJIUTCS B BHJIE YCTHOTO M THUCBMEHHOTO OTBeTa Ha Owmier (aymutopHo). Kaxnprii Oummer
COAEPKUT | TeopeTUuecKuii BOMpOoC U 3 MPAKTUYECKUX 3aauH.

VYcnoBueM Jomycka o0ydaromierocs K IMPOMEXYTOYHOW aTTECTAIlMH SIBIISETCS OCBOCHHUE
MaTepHajoB y4eOHOW IUCIMIUIMHBI B 00beMe He MeHee 75 %, ompeieneHHOe MO pe3yabTaTaM
CUCTEMATUYECKOT0 TEKYIIETO KOHTPOJIS.

Oyenku  «OmIu4yHO»  3acCIy)KMBAaeT  CTYACHT, OOHAapYKMBIIMH  BCECTOPOHHEE,
CHCTEMAaTHYECKOe W TIIyOOKO€ 3HaHHWE Y4YeOHO-IIPOrpaMMHOTO MaTrepuana, yMEHHE CBOOOIHO
BBIMIOJHATh 33JaHUs, NMPEAYCMOTPEHHbIE MPOTPaMMOM; YCBOMBIIMN OCHOBHYIO M 3HAaKOMBIM ¢
JIONTOJTHUTEILHON JIMTEPATYpPOl, PEKOMEHJIOBAHHOW MpPOrpaMMOM; TOHUMAIOIIUN B3aHMMOCBS3b
OCHOBHBIX TOHSATUN TUCHUIUIMHBI B MX 3HAUEHUU [UIsI CAaMOBOCIUTAHMS, HACHTU(UKAIINHU,
aKTHUBHOTO Y4YacTHs B NMPo(ecCHOHANTbHOM 00YyUeHHH; MPOSIBUBIIUI TBOPYECKHE CHOCOOHOCTH B
NOHUMaHHUH, U3JI0’)KEHUH U MCTIOJIb30BaHUH Y4E€OHO-ITPOrpaMMHOI0 MaTepHaa;

OyeHku «xopowioy» 3aciIyXHBAaeT CTYAEHT, OOHAPYXMBIIMH MOJHOE 3HAHUE Y4eOHO-
IPOrpaMMHOT0 MaTepHalia; YCIEUIHO BBIIOJIHSIOMNN MPEeayCMOTPEHHbIE MPOrpaMMOil 3alaHus;
YCBOMBIIMK  OCHOBHYIO  JIUTEpaTypy, PpPEKOMEHIOBAaHHYI0 B  IIpOrpaMMe;  IIOKa3aBIIHi

19



CUCTEeMAaTUYECKUN XapakTep 3HAHWM MO IUCUUIUIMHE U CHOCOOHBIM K HMX CaMOCTOSITEILHOMY
MIOTIOJIHEHHUIO ¥ OOHOBJICHHUIO B XO/1€ AaJbHEHIIeH yueOsl;

OyeHku «y0o81emseopumenbHo» 3aCiy)KUBAeT CTYJCHT, OOHAPYKUBILIUI 3HAHUS OCHOBHOTO
y4eOHO-TIPOrpaMMHOTO MaTepuania B 0ObeMe, HEOOXOJUMOM i JalbHEWIed ydeObl u
npodeccnoHanbHOM JIESITEIIbHOCTH; CITPABJIAOLIUANCS c BBIIIOJTHEHUEM 3aJlaHuN,
MPEAYCMOTPEHHBIX  MPOrPaMMOI; 3HAKOMBIM C OCHOBHOW JIUTEPATYpPOil, PEKOMEHIOBaAaHHOMN
IPOrpaMMOii; AONMYCTUBIINI MOTPEIIHOCTH B OTBETE, HO O0JIaaloluil HEOOXOAUMBIMU 3HAHUSMU
JUISL UIX YCTPAHEHMs TOJI PYKOBOJICTBOM IIPENOAABATENS;

Oyenku «Heyoo81emsopumenbHo» 3acly)KUBAET CTYICHT, OOHAPY>KUBLIUM CYIIECTBEHHbIE
npoOensl B 3HAHWM OCHOBHOTO Y4€OHO-IPOTPaMMHOIO MaTepHajia; He CIPaBISIONIUICT ¢
BBINOJIHCHUEM  3aJlaHUH, TPETYCMOTPEHHBIX MPOrpaMMoi; cinabo 3HAKOMBIH C OCHOBHOM
JIUTEPATypOH, PEKOMEHIOBAHHOM IPOrpaMMOM; JOIYCTHBIIMI CEPbE3HBIE IIOTPELIHOCTH B
OTBETaX, HYXKIAIOWIUNWCI B IOBTOPEHUM OCHOBHBIX pAa3[eIOB Kypca IOJX PYKOBOJICTBOM
MIPENo1aBaTes.

3.2. Marepuajgbl TeKylero ¥W TIPOMEXKYTOYHOI0 KOHTPOJIS YCHEeBAEMOCTH

o0yJammxcs
IIpumepHBIi BapuaHT oIpoca 1o pasaeiny 2:
Bomnpoc Kurou
B kakoM BapuaHTE€ HpPENCTaBICH OTBET C 0
OLIMOOYHBIM CYXKICHUEM:

a) /IBe MJIOCKOCTM CUMTAIOTCA MapajlielIbHbIMHU,
eCaM KaxJas M3 HHUX [apajUlelibHa TPETbeH
TUIOCKOCTH.

0) /IBe mepecekaromiyiecs: npsMble, HAXOASIINAECS B
OI[HOI>’I IJIOCKOCTH, HA3BIBAKOTCA MapallICJIbHBIMU.
B) /IBe mapasnenbHbIe TMHUU MOTYT 00pa30BaThCs B
pe3ynbTare MepecedyeHus JBYX MapaiedbHBIX
MJIOCKOCTEH TPEThEN MITOCKOCTHIO.

Kakumu Ha3bIBalOT IMJIOCKOCTh U MPSIMYIO, a
HE HUMEIOIUMX HHM OHOH  OOIEed  TOYKH:
a) napajuleJIbHbIMU
0) NepPHEHANKYISIPHBIMU

B) IPSIMBIMHU

CKOJIBKO ciTy4aeB B3aMMHOTO PACIIOIOKEHUS B
OpsIMOM M TUIOCKOCTH B NPOCTPAHCTBE HMEETCS:
a) 2
0) 4
B) 3
CKONBbKO MapajUIeNbHBIX MPSMBIX MOXHO a

IIPOBECTH Yepe3 TOUKY, HAXOSAIIYIOCS BHE JaHHOU

20



IPSIMOIA:

a) 1
0) 0
B) 2

Ectb Tpu mnockoctu F, L, O. Ilnockocts F
SIBIIIETCA MapajuieabHoN iockocT O, miuockocTs L
— napaenbHod  miockoctd  O.  Ykaxkure
MIPaBUJIbHBIN BApHUAHT:
a) Ilnockocts F u muockocts L mapasnienbHBI.
6) [Inockocts F 1 mmockocTs L neprnenauKysipHbI.
B) Y miockoctu F u mimockoctu L ecTh oHa Touka
NIEPECCYCHMUSL.

[TpuMepHBIi BapHaHT MPAKTHUECKOTO 3aJaHUsI UM KOHTPOJIbHBIX paboT 1o pa3aeny 3:

Pemmth ypaBHEHHE

1) V2x+1=3
2) M:-z
3) N2x+23=6—x
4y V2x+4=10-x
5) Jx=3=1+x-4

1 ITocTpouTh cxemMaTu4ecku rpapuk GyHKIUU

y=5
2 Pemnth ypaBHEHUE
1) 57 =125
.1
2) 9" = 3
3) 3x+4 . 3x—1 =1
4) 5x2—4x+2 _5

5y 7 +4.7 =539
6) 9*-8-3'-9=0
3 PemuTh HEpABEHCTBO

1) 32x+4 > l
9

-2
2) 57 < (lj
5

21



Pemite ypaBHeHuUe

Y logs(x+4)=2

6) logg(x+1)+logg(x+3)=1
B log:x—log.x—2=0

[IpumepHbIe BapUaHTHl TPAKTUYECKUX 3aJaHUA U KOHTPOJIBHBIX paboT 1o pazaeny 4:

1.Haittu oGacTh onpenenenust GyHKITAN:

1) y=sinvx—1 2)yz$

l1—cosx
y=5sinx—-3
2.Haiitu nepuon pyHKIMU:

3x X
) y=te— 2) y=sin—
)y 25 )y 3

J2

3.Haiitu Bce pemenus HepaBeHcTBa COS X < —— mpuHAajIexkaIye oTpesKy [—21; 1]

[TpumepHbIe BapuaHThl IPAKTUYECKUX 33/1aHUI U KOHTPOJBHBIX padoT Mo pasneny S:

3anaya 1.Be4UCINTH MPOU3BOIHBIE CIEAYIONINX (DYHKITUA:
1) x°+5x+9x° —x* =10
2) 3x+6cosx—2Inx

3) (8x—4)e"
4 sin x
1+5x°

5)  sin(5x—3)
6) In(l+x?)

3agaua 2.
[octpouTts rpaduk GyHKIUK C TOMOIIBIO TPOU3BOAHOM
y= x5 —3x% 4 2x

3asaua 3. BEMHCIHTE HHTErPATH:
1). I(7x - 2)3dx

2). I(x5 +6x° —Tx+ 4) dx

3). _[(8 sinx — 4cosx) dx
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3amaua 4. Haiitn miomane QUrypsl, OTrpaHUYECHHON
rpadukaMu QyHKIHI:

) y=x>+4x,y=x+4

2). y=3x"+Ly=x"+9

IIpumepHBIif BapuaHT oIpoca 1o pasaeny 6:

Bomnpoc Kirou

B npusme umeromeit 12 pedep, kakas ¢urypa
JIEKUT B OCHOBAHUM?

a) YeThIPEXYTOJIbHUK a

0) MIeCTHYTOJIbHUK

B) TPEYTOJIbHUK

Haittu muomans OCHOBaHMS MPABUIIBHOU
TPEYroJIbHOW MPU3MBbI CO CTOPOHOUM OCHOBaHUA 6 CM B
a) 6\3 6) 36V3 B) 9V3

Kakas reomerpuueckas ¢urypa He MOXET
OBITH OOKOBOM TPaHBIO MPSIMON TTPU3MBI?

a) MPaBUIHHBINA TPEYTOJIBHUK

0) IpSMOYTOJILHUK a

B) KBajipaT

Y npaBUNIBHOM YETBIPEXYTOJbHOU MPU3MBI
CTOpOHA OCHOBaHUS 4 CM, TUAroHajlb OOKOBOM I'paHH
5 cm. Haiitu nimuHy G0KOBBIX péOEp B

a)4 cMm

0)9cm

B) 3 cM

OcHoBaHME NPSMOI TPEYroJIbHOM MPU3MBI -
PaBHOCTOPOHHUIN TPEYroJbHUK CO CTOPOHOM 6 cM,
BbicoTO 20 cM. Haiftu SOok.

a) 503 6

6) 1803

B) 6013

Haiitu Sn. n. yeTplpexyronbHON IPaBUIBHOM
MIPU3MBI, €CJIM CTOPOHBI OCHOBaHUH 5 1 6 cM, h=3 cMm
a)33 0
0) 66
B) 90

[TpumepHBIil BapraHT NPaKTUYECKOTO 3aJIaHKs 10 pa3aeny 7:
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1. Y3 30 usieHOB CIOPTUBHOTO KiIy0a Ha/l0 HE TOJIBKO COCTaBUTh KOMAaHIY U3 4 UellOBeK s

y4acTusl B YETBIPEXITAMHOMN dcTadeTe, HO U ONMPENCTUTh MOPSIOK BBHIXOAa CIIOPTCMEHOB HA JTallbI.
CKOJIBKUMH cIOCO0aMU 3TO MOYXKHO CIEJIaTh?

2. CKOJIBKO TPEX3HAUHBIX YHCEJ MOYKHO cOCTaBUTh U3 mudp 1,2,3 mpu ycnosuu, 4o nudpsi

MOTYT ITOBTOPATHCSA?

3. B ypHe Haxomautcs 3 6enbix U 4 yepHbIX mapa. KakoBa BEpoOsSITHOCTh TOTO, YTO BHIHYTHIC
U3 Hee HayJauy JIBa [apa oKaxyrcs 6empiMu?

3.3. OneHoYHbIE CPEACTBA MO JUCUMIITIMHE ISl IPOMEKYTOYHOM aTTeCTAMU

Bompock! k 3x3amMeHy 1 cemecTp:

© NN kWD

N N N = e e e ek ek e e e e \O
N—= oY nhkh W= o

byHKINH.

23.
24.

25.
26.
27.

1.

CrepeomeTpusi. AKCHOMBI.

[TapannenbHOCTh MPSIMOM U TIJIOCKOCTH.

[TapannensHbie npsimble. [Ipu3Hak napamieIbHOCTH IPSIMBbIX.
[leprieHAMKYASIPHOCTH MPAMOUN U TIIIOCKOCTH.

[eprienaAuKynApHBIE IPSIMBIE.

CkpemuBatoiyecs npsMble. [Ipu3Hak cKpeyBaroMXCs IPSIMbIX.
[IepnenaukymnspHsle I0CKOCTH. [Ipu3Hak.

BexTopsl. Cnoxenue BEKTOpOB. JefCTBUS C BEKTOpaMHU.
CkansgpHO€e MPOU3BEACHNE BEKTOPOB.

Crenennas ¢pynkuus. CBOHCTBA U TpaduK.

[TokazaTenpHast GyHKIHS U ee rpadukK.

Pemienune nmoka3atenbHbIX YpaBHEHUH.

Pemenue nokasareabHbIX HEPABEHCTB.

Jlorapugmsl. OcHOBHOE JT0Tapu(pMUIECKOE TOKIECTBO.

Pemenune norapupMuieckux ypaBHEHHH.

Pemenune norapupMuieckux HEpaBeHCTB.

Jlorapudmuueckas GyHKIUS U ee rpaduxk.

Pannannas mepa yria.

OcCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

O6nacth onpeaenenus GyHKIMU, 00J1aCTh 3HAYCHUS PYHKINHU, TpaduK HyHKIIHH.
[Tepuon pyukITNM.

PacTsokenne u cxkarue rpadukoB ¢(yHkumid. [lapamiensHblii mepeHoc rpadukoB

YeTHOCTh ¥ HEUETHOCTh (PYHKITHI.
I'padux pyHkum )y =COSX .

I'paduk pynxiuu y =Sinx.

I'paduk bynkuum y = 1gx .
Mertobl pelieHus TPUrOHOMETPUYECKUX YPABHEHUM.

TunoBble BOOPOCHI K DK3aMEHY 2 ceEMECTP:

[Tpupanienue aprymenTa, npupamienie GyHKIuu.
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2. TlousTue npousBoaHoM. [IponsBoaHas QyHKIMH y = x U y = X,

[Ipon3BoHAas cCTENEHHOMN (PYHKITUH.
[IpaBuna muddepeHnupoBanus (MPOU3BOIHAS CYMMBI, PAa3HOCTH, NPOU3BEIACHUS U
YacTHOTO ()YHKIUH, BBIHECEHHE MIOCTOSTHHOI'O MHOKHUTEIIS 3a 3HAK MPOU3BOAHON ).

5. TlpousBogHas CIOXKHOUW (PYHKITUU.

o

[IpounsBoaHbIE HEKOTOPBIX DJIEMEHTAPHBIX byHKUIni (moka3aTenbHOM,
JOTapuPMHUIECKON, TPUTOHOMETPUUECKUX (DYHKITHIA).

I'eomerpuueckuii cMbica npous3BoaHOM. KacatenbHas k rpaguky GyHKINN.
MexaHnudeckuii cMbICT pou3BogHOM. [IprMeneHre nponu3BoIHOM B (PU3MKE U TEXHUKE.
[Tpusnak Bo3pacTtaHusi 1 yObIBaHUS (PYHKIIUH.

= 0 ® N

0. OxcTpeManbHble TOYKM (GYHKIUM (TOYKM MHMHHMyMa U MaKCHUMyMa). DKCTPEMYMBI
byHKIIMA (MUHIMYMBI 1 MAKCUMYMBI ).

11. Cranmonapusbie Touku GyHkiuu. Kputudeckue Touku GyHKuU. [IpuMepbl KpUTHYECKUX
TOYEK, SBIISIOLIUMUCS U HE SBISIOLIUMUCS SKCTPEMATbHBIMHU.

12. JloctaTouHble YCIOBUSI, MPU KOTOPHIX CTAllMOHApHAsl TOYKA SBISIETCS TOYKOU
IKCTpeMyMa (pyHKIIHH.

13. Haubounpiiee 1 HauMeHbIlee 3HaUCHHE (DYHKIIHH.

14. TlonsiTue nepBooOpa3HOii.

15. Tabnuia nmepBooOpa3HBIX.

16. ITpaBuia HaXOXKACHUS TIEPBOOOPA3HBIX.

17. Ilnomaas KpUBOJIMHEWHOW TPAICIUH.

18. UnTerpan ot pynkiuu. ®opmyna HeroToHa-JleiiOuua.

19. BerunciieHne UHTETPaioB.

20. Beruucnenue miomiaiel IocKux GUryp ¢ IOMOIIbI0 HHTETpaa.

21. [IpumeHeHue NMPOU3BOHON U UHTETpaIa K PEIICHUIO MPAKTUUYECKUX 3a/1a4.

22. llonsitue MHOTOrpanHuka. [lonstiue oobema.

23. O06BeM IPSIMOYTOJILHOTO Mapajuieenunea.

24. Ilpusma. I[lonsitue, BUABI pu3M, ceueHus mpusm. [Lnomans ceuenus.

25. O0BeM IPSIMOM PU3MBIL.

26. Ilupamupa. [lousatue, BUIbl, CE€UEHUS, IUIOMIAb CEYEHUM.

27. Yceuennasa nupamuaa. [lonarue, BUabI, CEUCHUS.

28. IlpaBunpHble MHOTOTpAaHHUKU. [IOHATHSA, BUBI, IUIOIAb TOBEPXHOCTEM.

29. Hunuuap. [loustus, ceyeHusi, miomaas NOBEPXHOCTH.

30. Konyc. [Tonsitue ceueHus, iomaab MOBEPXHOCTEH, 00beM.

31. Yceuennslit koHyc. [loHATHE CedeHUs, TUIONMIAIh TOBEPXHOCTEH, 0OBEM.

32. O6bem mapa, ero cerMmeHToB. DOPMYIIBI pacyeTOB 0OBEMOB.

33. TeopeMbl O CIIOKEHUH U YMHOKEHUU BEPOSATHOCTEH.

34. 3aKkoH pacnpenesieHusl JUCKPETHON CIIy4ailHON BEJTUYUHBI.

35. 3agaun MaTeMaTHYECKON CTaTUCTUKMU.

TunoBsle KOHTPOJILHEIC 3aJIaHUS Ha DK3aMEH:

1. Pewmrs ypaBHEeHHE 210g421 x+loggx—-3=0

25



sin 15909

3. ITnockocTs o mpoxoaut uepes cropony PQ tpeyronsauka NPQ. HA croponax

2. Brruuciautb

NP 1 NQ B34Tbl COOTBETCTBEHHO TOYKHA A U B Tak, 4TO MIOCKOCTH 0 MapaijieibHa OTPE3KY
AB. Haitnute qyiuny otpeska PQ, ecniu AB= 7cm. u NB= BQ.

4. HccnenoBath QPyHKITHIO C MMOMOIIBIO TPOU3BOJHON M MOCTPOUTH €€ Tpaduk
y= x3 — 3x2 +2x

S. Haiitn JKCTpEMaIbHbIE TOYKHU byHKIIUU
y= 2x3 —15x% +36x

6. Haiitu npoMeXyTKH BOTHYTOCTH W BBIMYKJIOCTH (YHKIUU

y=x3—3x2+4

7. Haiitu mmomans Gurypsl, orpaHu4eHHYIO TpadukaMu yHKITHI:

y:x2+4x,y:x+4

1. MeToanyeckne yKazaHus JJ1s1 00y4arommXxcs 10 OCBOEHHUIO 1M CIUTIMHBI

Paboueild mporpamMMoil IUCIMILIMHBI NPEAYCMOTPEHBI CIEAYIOUINE BHIbl AyTUTOPHBIX
3aHATHUI: JIGKLMH, IPAKTUYECKUE 3aHATHS, KOHTpOJIbHbIE paboThl. Ha nmexuusx paccMarpuBaroTcs
HanOosiee CIIOKHBIA ~MaTepuasl JUCHMIUIMHBL. JIeKIusi CONMpOBOXKIAETCS IPE3CHTALUSIMH,
KOMIIBIOTEPHBIMH TEKCTaMH JIEKLIMH, YTO IO3BOJIAET CTYACHTY CAMOCTOSITENIBHO paboTaTh Haj
IIOBTOPEHUEM U 3aKPEIJICHUEM JIEKIIMOHHOI0 MaTepuaia. [Ipu noaroToBke Kk ayJUTOPHBIM 3aHATUIM
CTYIEHTBl JOJDKHBI O3HAKOMHUTBCS C COOTBETCTBYIOIIMMH TEMAMH, Marepual IO KOTOPBIM
COJEPKUTCS B YKa3aHHOW B JJaHHOM paboueil mporpamMe OCHOBHOM juteparype. [Ipu moaroroske
OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI 110 TEME, @ TAK)KE ITPHU BBIITOJIHEHUU TPEHUPOBOYHBIX 3aJaHUN I10
y’Ke MPONACHHOM TeMe, CTYJeHThI UCTIONb3YIOT PEKOMEHIOBaHHYIO B TaHHOM padoueil mporpamme
JOTIOTHUTEIIBHYIO JTUTEPATYPY.

[IpakTHyeckue 3aHATUS TPEAHA3HAYCHBI U CaMOCTOSTENILHOW padOThl CTYAEHTOB IO

PELICHNI0O KOHKPETHBIX 3ajad MareMaTuku. Kaknoe NpakTUdecKoe 3aHITHE CONPOBOXKIAETCS
JOMAITHUMU 3aJJaHUSIMH, BbIIaBa€MbIMU CTYJIEHTaM ISl pelIeHus] BO BHeayAUTOpHOEe Bpems. s
OKa3aHHUs MOMOIIY B PELICHUH 3a]]a4 UMEIOTCSI TEKCThI MPAKTUYECKUX 3aJJaHUi C YCIOBUSIMH 3a]a4
Y BapHaHTaMU UX PEIICHUSs.

J1J1s1 paboTHI € IEYaTHBIMU 1 3JIEKTPOHHBIME pecypcamu C31Y umeercs BO3MOXKHOCTh TOCTYTIa
K SJIEKTPOHHBIM pecypcaM. Opranu3zaiusi paboThl CTYIEHTOB € 3JIEKTPOHHON OMOIMOTEKOH yKa3aHa Ha
caiiTe MHCTUTYTa (CTpaHuLe caiita — «Hayunast Gubmorexay).

5.YueOHasi jquTepaTrypa U pecypcbl MH(OPMANUOHHO-TEJIEKOMMYHUKAIMOHHON ceTH
"UnTepHer"
OcHOBHas nuTeparypa

1. Anmumos HI.A., Konsarun FO.M. Maremaruka: anreOpa u Hayajia MaTeMaTHYECKOTO aHAJIM3a
10-11 k1. (6a30BbIi M yriyoseHHbIN ypoBHHM) : yueOHuk / [11. A. Amumos, FO. M. Komsirun, M.
B. TkauéBa [u ap.]. — 11-e uzx., crep. — Mocksa : IIpocBemenue, 2023. — 463, [1] c. : u. -
ISBN 978-5-09-107210-5.
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2. Atanacsu JI.C. T'eometpust. 10-11 xmacc. bazoBslii u yriryosneHHbli ypoBHH : yueOnuk / JI. C.
ArtanacsH, B. @. byry3os, C. b. Kagomues [u ap.]. — 11-e u3z., crep. — Mocksa : [Ipocsernienue,
2023. —287,[1] c. : un. — (MI'Y — mxomne). - ISBN 978-5-09-103606-0.

JlononHuTenbHAs IUTEpaTypa
1. boromonoB, H. B. Anre6pa u Hayana a”aimza : y4eOHOe MocoOHMe i CpEeaHETO
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mocksa : M3agatensctBo FOpaiit, 2019. —
240 ¢
2. IlpuanoB, WM. MW.Ananutudeckas reoMeTpus : Y4eOHMK JJI  CpPEIHETO
npodeccuonansHoro obpazosanus / U. U. [lpuBanoB. — 40-e uza., ucnp. u gon. — Mocksa :
N3narensctBo KOpaiit, 2019. — 233 c.

WHuTepHeT-pecypcesl, CIpaBOYHBIE CUCTEMBI

1. OnekTpoHHBIM pecypc «EamHOe OKHO gocTynma K 00pa3oBaTelbHBIM
pecypcam». @opma noctymna: http://window.edu.ru

2. OnekTpoHHBIM  pecypc  «DemepasibHBIA  LEHTp  WH(OpPMAIMOHHO-
obpasoBarenbHBIX pecypcoB». @opma nocryna: http:// fcior.edu.ru

3. Maremaruka, BBICHIas MaTeMaTUKa, anredpa, TeOMETpus, AMCKPETHAS
mateMaTHka: http://matembook.chat.ru.

4. Marematuka on — line. B momomp crynenty. OCHOBHBIE MaTeMaTHYECKHE
dopmynbel o  anrebpe, TEOMETpUH, TPUTOHOMETPUH, BBICIIEH  MaTeMaTHKe:
http://mathem.hl.ru.

5. becnnatHeie oOyuatormue MPOTPaMMBI o MaTeMaTHuKe:

http://www.history.ru/freemath.htm.

6. MarepuajJibHO-TeXHHYECKasi 0a3a, HH(POPMALMOHHBbIE TEXHOJIOTHH, IPOrPaMMHOE
o0ecneyeHrue 1 MH(POPMAINMOHHBIE CIIPABOYHBbIE CHCTEMbI

No ni/mt HaumenoBanue
1. Crnennanu3upoBaHHbBIC 3aJIbl JIJ1s1 IPOBEICHUS JIEKIUH.
2. Texuudeckue cpeacTBa o0ydeHns: MHOTO(YHKIIMOHATBHBINA MYyJIbTUMEIUHHBINA

KOMILJIEKC B JIEKITMOHHOW ayJIUTOPUH; 3BYKOBBIC TUHAMHKH; TPOTPAaMMHEBIE CPEJICTBA,
o0ecIeunBaroNre MpoOCMOTP BUIEO(DAMITOB.

3. [TepcoHanbHBIE KOMITBIOTEPHI C JOCTYIIOM K 3JICKTPOHHOMY KaTaJory,
MTOJIHOTEKCTOBBIM 0a3aMm, IMOAMKUCHBIM pecypcaM B 0a3aM JaHHBIX HAYIHON
ono6mmorexu C3UY PAHXul'C.

4. Texuaudeckue cpeacTBa oOyuenus: [lepcoHanbHbIe KOMITBIOTEPHI; KOMITBIOTEPHBIC
MIPOEKTOPBI; 3BYKOBbIE JUHAMUKU; TPOrPaMMHBIE CPEICTBA, 00ECIICUNBAOIINE
npocmoTp Buaeodaiinos B popmarax AVI, MPEG-4, DivX, RMVB, WMV.

B yuebHOM mporiecce momyckaercs MpuMeHeHHe oHIaiH-TuratgopMbl Teams.
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