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1. TTACHIOPT PABOYEM IMPOT'PAMMBI JUCIUILIUHBI
OV /.12 MaTtemaTuka

1.1. ObsacTh NpUMeHEHHUs TPOTPAMMBI

PaGouass mporpamma SBISETCS YacTbiO MPOrPaMMbl MOJATOTOBKM CHEIMAIUCTOB CpPETHETO
3BeHa (IIIICC3) B coorBerctBUM ¢ PI'OC mo cnenuanmsHocTsM CIIO 15.02.08 TexHomorus
MaITUHOCTPOCHHUS.

PaGouas mporpamMma y4eOHOI AMCHMILIMHBI MOXET OBbITh HCIOJb30BaHA MPU TMOTYYCHHUH
cpenHero ob1iero o0pa3oBaHus AJs CHEUATBHOCTENH TEXHUYECKOTO MPOQUIIS.
1.2. Mecto aucuunjunsl B crpykrype IIIICC3

Hucrmnmmaa  OVYJ[.12  MaremaTtuka  OTHOCHTCS K = HPOQWIBHBIM  JAUCIUIUTHHAM
o011eo0pa3oBaTeIbHON MOATOTOBKH.

MaremaTtrka sBisgercs (yHIAMEHTAIBHOM  00me00pa3oBaTeIbHON  AMCUUIUIMHOW €O
CJIO’KUBIIMMCSl yCTOWYHBBIM COAEP)KaHUEM U OOIIMMHU TPeOOBAHUSMHM K MOJTOTOBKE 00YUYaIOIMIUXCS.
Peanmzanus oOmux weneld W3ydeHHs MaTEMAaTUKH TPAAMLIMOHHO (OPMUPYETCS B UETHIPEX
HampaBJICHUSAX — MeToAndeckoe (olmiee mpeacTaBieHWe 00 HIESX W METOJaX MaTeMAaTHKH),
UHTCJUICKTYaJbHOC  pa3BUTHE, YTHIMTAPHO- [parMaTHYecKoe  HalpaBjieHUEe  (OBIAJICHHE
HEOOXOIMMBIMI KOHKPETHBIMHU 3HAHHUSMH M YMEHHUSIMU) U BOCITUTATEIbHOE BO3JICHCTBHE.

[Tpodwmnmzanus neneld MaTeMaTu4eckoro oOpa3oBaHusl OTpakaeTcsi B BHIOOPE MPHOPHUTETOB B
OpraHu3any yu4eOHOH nesTenbHOCTH oOydarommxcs. s TeXHHYECKOro Hmpoduiisi BBIOOp Leien
CMEIIaeTcss B IpParMaTU4eCcKOM HAaIpaBICHUHU, IMPEIyCMATPUBAIONIEM YCHIIEHHE U paclIpeHue
MPUKJIAJHOTO  XapakTepa HW3Y4YeHHs] MaTeMaTHK{; IMPEUMYIIECTBEHHOM OpUEHTaluu Ha
AITOPUTMUYECKUN CTUIIb 103HABATEIbHOM 1€ TEIbHOCTH.

1.3. Llesu 1 321244 JUCHUTIMHBI

Lesnb npenofaBaHus AUCLUIINHBL:
- pa3BUTHe JIOTMYECKOTO MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOpPaXEHUS, aIrOPUTMHUYECKOMN
KYJIBTYpbl, KpHTUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOM st Oynymieil mpodeccuoHanbHOM
NesITeIbHOCTH, /IS IPOJOJKEHHs] 00pa30oBaHus M caMO0Opa30BaHus;
- OCBOEHHMe MaTeMaTUYECKUX 3HAHUH B paMKaX €CTECTBEHHOHAYYHOTO IIUKJIA JUCLUIIINH;

- OBJIa/IeHHEe MATEeMATHYECKHMH 3HAHUSMH W YMEHHSIMH, HEOOXOJMMBIMH B TIOBCETHEBHOM
KU3HU, JUISI W3YUYEHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX MAHCIMIUIMH Ha 0a30BOM ypOBHE U
JUCHUILIMH MPO(PECCUOHANBHOIO UK, AJIS MOTy4eHUs o0pa3oBaHus B 00JacTsIX, HE TPEOYIOMUX
YIIIyOJICHHOW MaTeMaTU4eCKOU MOATOTOBKH.

3aaun U3y4eHUs TUCIUTUTHHEL:
- (popMHpOBaHHUeE TIPEACTABICHUN O MaTeMaTUKe KaK YHUBEPCATbHOM S3bIKE HAyKH, CpPEICTBE
MOJICJIMPOBAHUS SIBJICHHUH U MPOIECCOB, 00 UACSIX U METOJaX MaTEeMaTHKU;
- BOCIHTAHHE CpPEICTBAMH MATEMAaTUKH KYJIbTYpbl JIMYHOCTH, TIOHUMAaHUS 3HAYUMOCTH
MaTEeMaTHKH JUIsl HAyYHO-TEXHHYECKOTO Iporpecca, OTHOMICHUS K MaTeMaTHKe KaK K YacTh
00IIIeueIOBEYECKO KYNbTYphl Yepe3 3HAaKOMCTBO C MCTOpPUEH pa3BUTHS MaTEMaTHKH, SBOJIOIHEH
MaTeMaTHYEeCKUX UACH.
1.4. TpeGoBaHus K pe3yIbTaTaM OCBOCHMS AU CHHUILIHHBI

OcBoeHue conepxaHusi ydeOHOW TUCIUIIINHBI «MaTemaTukay oOecreuynBaeT JOCTHKEHUE
CTyJICHTaMHU CIEAYIOIINX PE3yIbTaTOB:

B pesynbprare ocCBOCHUS AUCIIUTUTHHBI 00 YJIArOIITUICS JOKEH 3HATD.
- 3HAUYECHUE MAaTeMaTHIYCeCKOW HAYKH JUTSl PEIICHUS 33]1a4, BO3HUKAIOIINX B TCOPUU U MPAKTUKE;
- IIUPOTY U B TO KE BPEeMs OTPAaHUYCHHOCTh MPUMEHEHHS] MaTEMaTHYECKHX METOJIOB K aHAIU3Y U
HCCTIEIOBAHUIO TIPOIIECCOB U SIBJICHUH B IPUPOJIEC U OOIIECTBE;
- 3HAQYCHWE IPAKTHKHU U BOIIPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTuke Juist OpMHUpPOBAHUS U
pa3BHUTHS MaTeMaTHYECKON HAYKH,

- UCTOPHUIO pa3BUTUA IMOHATHA YUCJIA, CO3AHUA MAaTEMATHYCCKOI0 aHajin3a, BOSHUKHOBCHUA U
Pa3sBUTHUA TCOMCTPHU,



- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKH MAaTEMaTHUYECKUX PAcCyXJIEHUH, UX TPUMEHUMOCTb
BO BCEX 00JACTSIX YEIIOBEYECKON ACSITEITLHOCTH.

B PE3YIBTATEC OCBOCHUA AW CIMUILINHBI o6yqafomm710;1 JOJDKEH YMEThb.

- BBITIIOJIHATD apI/I(bMCTI/I‘IeCKI/IC ,Z[CﬁCTBPI?I Hajg 9YruciiaMu, cod€Tas YCTHBIC U IMCbMCHHBIC HpI/IéMBI;
HaxoauThb HpI/I6J'II/I}KéHHBIe 3HA4YCHHA BCIMYHMH W IIOI'PCHIHOCTH BBIYMCIICHUM (a6COJ'IIOTHaH u
OTHOCHUTCIIbHAasA HOFpeLHHOCTI/I); CpaBHHUBATDH YU CJIOBBIC BBIPAKCHU A,

- HaxXOJAWUTh 3HAUEHUsS CTENEHM, KOpHs, Jorapupma, TPUTOHOMETPUUECKUX BBIPAKEHUH Ha
OCHOBE OIpEJAEICHUsA, MCIOJIb3Ysl IPU HEOOXOIUMOCTH MHCTPYMEHTAJIbHBIE CpPEJICTBA;
[I0JIb30BAaThCA  NPUOJMIKCHHOM  OLIGHKOW IpUM  MNPAKTUYECKUX  pacyeTax; BbIIOJIHATh
peoOpa3oBaHusl BBIPAKEHUH, NPUMEHss (OPMyJibl, CBA3aHHBIE CO CBOWCTBAMM CTEIEHEH,
norapu(mMoB, TPUTOHOMETPUIECKUX (PYHKIIUH;

- BBIYHCIISATH 3HaYeHHE (DYHKIMU MO 3a/laHHOMY 3HAYeHHIO apryMeHTa MpU Pa3IMYHBIX CIOC00ax
3aaHusl (YHKIUU; ONPEAEsTh OCHOBHBIE CBOMCTBA YMCIOBBIX (PYHKIIHM, HIUTIOCTPUPOBATH UX
Ha rpadukax; cTpouth rpadukyu U3y4eHHBIX (QYHKIUH, UIUTIOCTPUPOBATH MO IpaduKy CBOKWCTBA
AJIEMEHTApHBIX (YHKIMI; WCIOJb30BaTh TOHATHE (YHKIMU IS OMHCAHUS ¥ aHalnu3a
3aBHUCHUMOCTH BEJIMYUH;

- HaXOJHTh MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIUI; MCIIOJIB30BaTh MPOU3BOIHYIO IS U3YYECHUS
CBOWCTB (YHKIMHU W TIOCTPOCHHUs TpaduKOB; pelIaTh 3adadydl TNPHUKIATHOTO XapakTepa Ha
HaXO0JK/ICHHE HanOOJIBIIEro 1 HAMMEHBIIETO 3HAYCHUS;

- BBIYMCIATH B MPOCTEHINX CIyYasx IUIOMAIN U 0OBEMBI C MCIOIB30BAaHUEM OIPEIEICHHOTO
MHTETpaja,;

- peuIath parroHajIbHbIE, TOKa3aTeIbHbIC, JOrapu(pMHUIECKUE, TPUHTOHOMETPHYECKHE YPaBHEHHS,
CBOJMIIMECS K JTUHEWHBIM M KBAaJPAaTHBIM, aHAJOTHMYHBIE CHCTEMBl YpPaBHEHUI, HEPAaBEHCTBA U
CHCTEMB;

- pemaTh NpocTeimne KOMOWHATOPHBIE 3aJayd METOJOM Iepedopa M HCIIOIb30BaHUEM
M3BECTHBIX (DOPMYJ; BBIYHCIATH B MPOCTEUIIMX CIy4dasX BEPOSTHOCTH COOBITUH HAa OCHOBE
MI0JICYETa YHCIIa UCXOJIOB;

- pacro3HaBaTh Ha YepTeKax U MOJEINAX MPOCTPAHCTBEHHBbIE (POPMBI, COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX ONHCAHHEM, M300paXEHHEM; ONMCHIBATh B3aUMHOE DPACHOJIOXKEHHE MPSAMBIX U
IUIOCKOCTEH B TPOCTPAHCTBE, apTyMEHTHPYS CBOM CYXKACHHUS; H300pakaTh OCHOBHBIE
MHOTOI'PaHHHUKH U KPYTJIbIE TeJla, BBIMOJIHATH YEPTEXKHU K 3a1a4am;

- CTPOMTH INPOCTEHIINE ceYeHus: KyDa, MPU3MBI, TUPAMUJbI, peliaTh MPOCTEHININE 3aJa4i Ha
HaxO0’KJICHHE TEOMETPUUYECKUX BEITMYUH (JIJTUH, YTJI0B, IUIONIAIel, 00bEMOB).

1.5. PexoMeHnayemMoe KOJIHYECTBO YACOB HA OCBOEHHUE NMPOrPaMMbI AU CHUIINHBI:
MaKcuMallbHas yueOHas Harpyska oOydatomierocs — 351 gac, B TOM 4ucie:

o0s13aTeNbHas ayIMTOpHas yueOHas Harpyska oOydatouierocsi- 234 yaca,

camocCTosATeNbHas paboTa oOyuaromerocs - 117 gacos.



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILIVHBI

2.1. O6beM y4eOHOH TUCIUNJIMHBI H BHAbI YUeOHOH padoThl

Buna yueOHoi#i padoThl

Oobvem uacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 351
O0s3aTesIbHAsI Ay AUTOPHAsI y4eOHasi HATpy3Ka (Bcero) 234
B TOM YHCJIE:

nabopaTopHbIe pabOThI -
MPAKTUYECKHUE 3aHATHUS 20
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) 117

Wrorosas arrectaius B popme Ik3amMeHa




2.2. TemaTH4yecKHUii IVIaH U coAepkaHue Y4eOHOH nucuuminnb OY 112
MaremaTHKa: ajaredpa u Ha4aJIa MaTeMaTHYeCKOI0 AHAIN3A; TeOMeTPHUsl

HaumMmeHnoBaHnue Conep:kanue y4eOHOro MaTepuaJia, O0bem YpoBeHb YueOHo-MeToqMYECKOe 000CHOBAHME
pa3/iesioB U TeM NpaKkTH4YecKue padoTbl, CAMOCTOATEIbHAS 4acoB YCBOCHH
padora o0y4arommxcs o
1 2 3 4 5
Pa3nea 1. BBenenne. 14 2
Pa3BuTHe noHsitus o
yncJe. (Anaredpa)
Conep:xanue yueOHOT0 MaTepHaJia: 6 2 [19]
Tema 1.1 Beenenue. Maremarnka 1 HayYHO-TEXHUYECKHUM
PazButue nousarus o nporpecc. [lonarue o maTemaTH4eCcKOM
yucine. JlecTBUTENbHBIE | MOAETUPOBaHUHU. POJIb MaTeMaTUKK B TOATOTOBKE
yucna. KommiekcHeie cnernuanuctoB CIIO (mpuMeHUTENBHO K JaHHOU [1] m.1,2
quca. CIIEIUATILHOCTH).
[elicTBUTENBHBIE YKCIIA.
KommuiekcHsle yncia. Pemenue 3anay.
CamocrosiTeqbHas padoTa 00y4aomuxcs 2 3 [19]
CucremaTnueckasi mpopabOTKa KOHCIIEKTOB
3aHATHH, y4eOHOM U CHIeUAIbHON TEXHUUECKON
JUTEPATYypPBI
Pedepat «Posb MmaremaTnku B Moelt mpodeccum
Tema 1.2 Conepxanue y4eOHOro marepuaJa: 4 2 [1] m.1,2, [2] m.1,2
[IpubnuxeHubIe [TpubnkeHne 1elCTBUTENBHBIX YUCEN
BBIUMCIICHHUS. KOHEYHBIMH JIECATUYHBIMH JIPOOSMHU.
[Torpemnoctu AOGCoI0THAS TOTPEIIHOCTh MPUOIMKEHUH U
BbIYMCIIEHU. OTHOCUTENBHAS MOTPENTHOCTh
ITpakTHueckue mprueMbl BBIYUCIEHUN C
NpUOIMKEHHBIMU JaHHBIMU. Boruricienus ¢
MOMOIUIbI0 MUKPOKAJIBKYJISITOPOB. Beiuncienue
3HAYECHHUN BBIPAKECHUM.
CamocrosiTeqibHas padoTa 00y4aromuxcs: 3 3 [3] m.1,2

CucremaTtuueckas mpopaboTka KOHCIIEKTOB
3aHATUH, YICOHOU U CHIEIUATbHON TEXHUIECKOM
auTepatypsl (10 Borpocam K naparpadam, riiaBam




y4eOHBIX MTOCOOMH, COCTAaBICHHBIMHU
MIPEMNO0/1aBaTeNIeM )

[ToaroroBka K nmpakTH4ecKou padbore,
odopmiteHre paboTHI.

Temaruka pedepatoB U COOOIICHMIA:
1.AGcoIt0THAS TOTPEITHOCTh U €€ TPUMEHEHHE.
2. OTHOCHTEIIbHAS TIOTPEITHOCTh U €€
PUMEHECHHE.

3. JleficTBHsI ¢ IPUOIMKEHHBIMU TAHHBIMH.

Tema 1.3. YpaBHeHus u
HEpPaBEHCTBA.

Conep:xanue yueOHOro marepuasa:

Penienve nMHEWHBIX ypaBHEHUHN, HEPABEHCTB U UX
CHUCTEM C OJTHOM IIEPEMEHHOM.

Pemenue kBaspaTHBIX U IPUBOJUMBIX K
KBaJIpaTHbIM YpaBHEHUH.

Pemienne HepaBEeHCTB BTOPOi CTEIICHM.

[19]

IIpakTnyeckas padora
Ne 1 Pemienue ypaBHEHUI 1 HEPABEHCTB

PazngaTounblil TuaakTHUECKUI MaTepua

CamocrosiTeibHas padoTa 00y4yaommxcst
Cucremaruyeckas IpopabOTKa KOHCIEKTOB
3aHATHH, y4eOHOM U CIIeUAIbHON TEXHUUECKON
JUTEpaTyphl

Tematuka pedepaToB U cOOOIIEHUI:

MeToapl pelieHus: CHCTEM YpaBHEHUH C JBYMsI
NepPEMEHHBIMU

[19]
[3] n.3,4

Paznen 2. ®yHkuum u
rpa¢guku

14

Tema 2.1. Onpenenenus
U CBOICTBA (yHKLIUU.

Conep:xaHue y4eOHOro MaTepuaJa:

Yucnosas pynkiusa. CriocoObl 3a1aHus QYHKIUH.
OO6nacTb onpeeneHus U MHOKECTBO 3HAUEHHH
byHKINN.

MOHOTOHHOCTB, OTPAaHUYEHHOCTH (DYHKIIHN.
YeTHOCTh ¥ HEYETHOCTD, TIEPHUOJMIHOCTh
byHKUINH.

Ob6patHas pyHKIUS

[1].0.6, .3, 1.2 11.6,7
m.l.m.3

CamocrosiTe1bHast padoTa 00y4arOIMXCcs:
Cucremarnueckas IpopadOTKa KOHCIIEKTOB

[19]
[3] .5, [4] n.3-6




3aHATUH, YICOHOU U CHIEIUATBbHON TEXHUIECKOM
JTUTEPATYPHL.

[ToaroToBka K nmpakTH4ecKou padbore,
odopmiieHHEe pabOTHI.

Tema 2.2.
[IpeoOpazoBanue
rpaguKoB HYHKIIHA.

Conepixanue y4eOHOro MaTepuaJia:

I'paduxu pynxuwmii. [IpeobpazoBanus cMemeHus
rpaduKoB HYHKIIHIA.

[IpeoOpa3zoBanre cuMMeTpun rpaGuKoB HYHKIIHHA
[IpeoOpa3oBaHue CxKATUS U PACTIKCHHS

rpaduKoB QpyHKIHIA

IIpakTHyeckas padora
Ne 2 TIpeobpazoBanue rpagKoB (PyHKIIHIA

[2] n.4

Pa3pgaTouHbIi TUIaKTUYECKUI MaTepHall

Pa3znen 3. Crenennas,
Jorapupmuyeckast u
NOKa3aTeJIbHas

pynxuun.

Tema 3.1. KopHy,
CTENEHHU U JorapudMbl

Conep:xanue yueOHOro marepuasa:

KopeHb HaTypaJIbHOM CTENIEHHU U €T0 CBOICTBA.
CrerneHb ¢ MPOU3BOJIBHBIM AEHCTBUTEIbHBIM
[IOKAa3aTeJIeM U €€ CBOMCTBA.

Jlorapudmsl 1 ux coricta. HarypanbHbie u
JeCATUYHBIE JOrapu(PMBbI.

Toxnaectsa norapudmMupoBanus 1
MIOTCHIUPOBAHMSL.

dopmyiia nepexoa jorapudma Kk HOBOMY
OCHOBAHMIO, CIIEACTBUS U3 (POPMYJIbI IEpEXo/a.

10

[1] rn.1 .5, rn.4 m.15,16,17

IIpakTHyeckas padora
Ne 3 IIpeobpazoBanue U BEIYUCICHUE 3HAYEHU I
MOKAa3aTeIbHbBIX U JIOTAPU(PMUUECKUX BbIPAXKEHHM

PaznatouHbil AMAaKTHYECKUAN MaTEpUa

CamocrosiTeibHAs padoTa 00y4alOMXCH:
CucremaTuueckasi mpopaboTKa KOHCIIEKTOB
3aHATUHN, y4eOHOH U crerralbHON TEXHUUECKON
JUTEPATYpPHI .

[ToaroToBka K mpakTU4eCKoi padore,
odopmiieHrue paboTHI.

JuKTaHT o Gpopmynam.

[2] rn.2n.5,
[19]




TemaTtuka pedepaToB U COOOIICHUI:
[TprieMbl BBIYUCIICHUS JIOTApU(MOB.
[TpeoOpa3oBanue T0rapuPMHUUECKUX BIPAKEHUI

Tema 3.2. I'papuxu
CTETICHHBIX,
IIOKa3aTeNbHBIX U
J0orapu(HPMUUECKIX

byHKIII

Conep:xanue yueOHOro MmaTepuasa:

Crenennast yHKIUS €€ CBOWCTBA U Tpa(UKH.
Jlorapupmuueckas GyHKIMS €€ CBOHCTBA U
rpadukH.

[Toka3zarenbHas GyHKINS €€ CBOMCTBA U TPaPHKH.

[1] rn.2m.6,rm.3 m.11, rm.4 m.18

IIpakTnyeckas padora
Ne 4 [Toctpoenue rpaduKoB.

2,3

CamocrosiTesibHasi padoTa 00y4arOmIMXCs:
Cucremarndeckas IpopadOTKa KOHCIIEKTOB
3aHATHUH, y4eOHOW U CIIEIMATIbHON TEXHUYECKON
JUTEPATYPHI.

[ToaroroBka k nmpakTuueckoiu padbore,
odopmiieHre paboTHI.

[19]

[12]

Tema 3.3.
IlokazarenpHBIC U
norapupMuIecKue
YpaBHEHUS U
HEpaBEHCTBA.

Conep:xaHue yueOHOro MaTepuasa:
[Toka3zarenpHBIC ypaBHEHHS 1 HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHHS 1 HEPABEHCTBA.

IIpakTuyeckas padora Ne 5. Pemienue
NOKa3aTeIbHbIX U JOrapuPpMHUUECKUX ypaBHEHUIN
Y HEPABEHCTB

CamocrosiTeibHas padoTa 00y4ar0mMXxcs:
CucremaTnueckasi mpopabOTKa KOHCIIEKTOB
3aHATUH, y4eOHOM TUTEpaTypHI.

[TonroToBka K mMpakTU4ecKoil padore,
odopmiieHre paboTHI.

TemaTtuka pedepaToB U COOOIICHUI:
['padpuaeckuii criocob perieHus moKa3aTeNIbHbIX,
JOrapupMHUECKUX YpaBHEHUH.

[1] rn.3m.12,13,r1.4 11.19,20

Pa3pgaTouHbIl TIaKTHYECKUI MaTepHall

[19]
[1] ynp. x r.1,2,3

Pazpnen 4.
Tpuronomerpuyeckue

bynxuun.

29




Tema 4.1. OcHOBBEI
TPUTOHOMETPHH.

Conep:xxanue yueOHOTo MaTepHaJia:
I'panycHOe M paguaHHOE U3MEPEHUE YIJIOB.
Omnpenenenne TPUTOHOMETPHUECKUX (DYHKIIHH.
OcHoBHBIE (OPMYIIBI TPUTOHOMETPHH,
COOTHOILEHUS U IPUBEACHHUS.

DopMyIIbI CyMMBI, PA3HOCTH, IBOMHBIX YTJIOB.
DopMyJIbl IPOU3BEIEHUS TPUTOHOMETPUYECKUX
GyHkuuit. opMyIbl IOHMKEHUS CTENEHU U
IIOJIOBUHHOT'O apr'yMEHTA.

12

IIpakTHyeckas padora
Ne 6. [IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKCHU.

CamocrosiTe/ibHasi padoTa 00y4ar0mMXCA:
CucremaTtndeckasi mpopad0oTKa KOHCIIEKTOB
3aHATHUH, y4eOHOW U CIIEIMATIbHON TEXHUYECKON
JTUTEPATYPHI .

[TonroroBka K mpakTHUECKOil paboTe.

JukTtanT o ¢popmymnam.

Temartuka pedepaTtoB U cOOOIECHHI:
TpuroHoMeTpus B HAyKe U TEXHUKE.
Tpuronomerpuueckas Gopma KOMILIEKCHOTO
quca.

[1] rm.5m.21-29,31,32

Pa3gaTouHbIi TMIaKTHYECKUI MaTepural,

[1] yop. k 1.5
[19]

Tema 4.2. I'papuxu
TPUTOHOMETPUUYECKHX

byHKIMMA

Conep:xanue yueOHOro matepuasa:
CaoiicTBa 1 rpadMKu TPUTOHOMETPHUUECKUX
GyHKIHIA.

CoiicTBa 1 rpaduku 0OpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKITUI

IIpakTnyeckas padora Ne 7. 'papuxu
TPUTOHOMETPUUYECKUX (PYHKIIUI

[1] rn.7 m.38-42

PaznatouHblii AMAAKTHYECKUAN MaTepran

CamocrosiTe1bHas padoTa 00y4YaroImmxcst
CucremaTnueckasi mpopaboTKka KOHCIIEKTOB
3aHATUHN, y4eOHOH U crerralbHON TEXHUUECKON
JUTEPATYPHI .

[ToaroToBka k mpakTH4eckou padbore,
odopmiieHrue paboTHI.

[1] yop. x rn.7
[19]
[20]




Tema 4.3
Tpuronomerpuueckue
YpaBHEHUS U
HEPABEHCTBA.

Copepxxanue y4eOHOro MmaTepuaJia:
IIpocreiiine TPUrOHOMETPUYECKUE YPABHEHUS.
Crioco0bl peneH st TPUrOHOMETPUYECKIX
YpaBHEHUH.

IIpocreiine TPUrOHOMETPUYECKHUE HEPABEHCTBA.

IIpakTHyeckas padora
Ne 8 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA
Y HEPABEHCTB

CamocrosTenpHas paboTa 00y4aronmxcs
CucremaTtnueckas mpopaboTKa KOHCIIEKTOB
3aHATHUH, y4eOHOW U CIIEIMATIbHON TEXHUYECKON
JUTEPATYPHI.

[TonroroBka K mpakTHYeCcKoil padore,
odopmiieHHue paboTHI.

TemaTtuka pedepaToB U COOOIICHUIA:

3aaun Ha COCTaBJICHHE TPUTOHOMETPUUECKUX
YpaBHEHUI U HEPABEHCTB

[1] rn.6 m.33-37

PaspaTounslil maTepuan

[1] ymp. k T11.6
[19]
[20]

Pa3nen S. Bekropsl
KOOPAUHATHI.

Tema 5.1. JleiicTBus Hax
BEKTOPAMH.

Copeprxanue y4eOHOro MmarepuaJia:

BekTopsl Ha INIOCKOCTH U B ITPOCTPAHCTBE.
Mopyne BeKTOpa.

[evicTBuda Hax BekTopaMu. Pa3nokeHue BeKTopa
Ha COCTAaBJIAIOLIHE.

Koopaunatsl BekTopa. JlelicTBHs Ha/l BEKTOPAMHU
B KOOpAMHATax. PaccTosiHue MexXay TOUYKaMHU.
CkansipHO€E TPOU3BEIEHUE BEKTOPOB. YTOJI MEXKIY
BEKTOpPAMH.

IIpakTnyeckas padora Ne 9. JlelicTBus Haj
BEKTOPAMHU

[2] m.23

Pa3naTouHbiil 1MIAKTUYECKUNA MaTepHrall

[3] rm.6




CamocrosiTe1bHas padoTa 00y4arommxcs:
Cucrematudeckasi mpopabOTKa KOHCTICKTOB
3aHATUH, y4eOHOM U CIIEIMATIbHON TEXHUYECKON
JTUTEPATYPHI .

[ToaroToBka K nmpakTH4ecKou padbore,
odopmiieHrEe padOTEHI.

TemaTtuka pedepaToB U COOOIICHUIA:

3ajauu ¢ BEKTOpaMu Ha IJIOCKOCTH.

3aaun Ha BEKTOPHI B IPOCTPAHCTBE

Tema 5.2. YpaBHeHus
JIMHUMN.

Copaeprxanue y4eOHOro MaTepuaJia:
YpaBHeHue npsiMoi. BzanmHoe nonoxenue
MPSAMBIX.

VYpaBHeHUE OKpYKHOCTH. B3anMHoe 1osoxeHue
PSIMOI M OKPY>KHOCTH.

CamocrosiTesibHasi padoTa 00y4ar0mIMXCs
CucremaTtnueckas mpopaboTKka KOHCTIIEKTOB
3aHATUHN, y4eOHOI U CHeaIbHOM TeXHHUYECKON
JTUTEPaATYPHI .

[TonroroBka Kk mpakTH4eCKOi paboTte

Temartuka pedepaTtoB U COOOICHMI:

[TprieMbI 1 METOJIBI IIOCTPOSHUS TIPSMBIX U
OKPY’KHOCTEH.

['padmdeckoe pemeHNe ypaBHEHHU U HEPABEHCTB

[2]

[21]

ATtTecTanus 3a 1
cemecTp

Pa3nen 6 Ilpsimble u
IJIOCKOCTH B
NMPOCTPAHCTBE.

Tema 6.1.
[TapannenbHOCTB
HPSIMBIX U IUIOCKOCTEN

Conep:xaHnue yueOHOTro MaTepHaJia:

AKCHOMEI CTCPCOMETPHHU U CICACTBUA U3 HUX.
Bzanmnoe moioskenne MMPAMBIX B ITPOCTPAHCTBE.
[TapannenbHOCTh IPSIMOM U MIIOCKOCTH
Teopembl 0 mapamIeabHbIX MIOCKOCTSX.
[TapaniensHOE TPOEKTUPOBAHUE U €TI0 CBOMCTBA.
N3o0paxenue Guryp B crepeoMeTpun

10

[2]

[21]




CamocrosiTesibHAasi padoTa 00y4ar0IIMXCH:
Cucrematudeckasi mpopabOTKa KOHCTICKTOB
3aHATUH, y4eOHOM U CIIEIMATIbHON TEXHUYECKON
JUTEpaTyphl

[ToaroToBka K mpakTHUECKOM padoTe.

TemaTtuka pedepaToB U COOOIICHUIA:
[TapannenbHOCTh B IPOCTPAHCTBE.

[Toctpoenue ¢uryp B mpocTpaHCTBE

Tema 6.2.
[IepneHUKYISAPHOCTH
IPSIMBIX U IJIOCKOCTEH.

Conep:kanue y4eOHOT0 MaTepuaJia:
IlepnenauKyISIpPHOCTD IPSIMOM U IIIOCKOCTH
CBs13b MEXTY MTAPaJIICIIBHOCTBIO U
NEPIEHIUKYIJIIPHOCTBIO NPSAMBIX U IIJIOCKOCTEN
Teopema 0 Tpex NMeprneHANKYIsIpax.
JByrpanusie yriasl. [Ipuznak
NEPIEHIUKYIJIIPHOCTHU TUIOCKOCTEN

[Tnomanb NpoeKUH IIOCKOH (GUTYPHI.

IpakTnyeckas padora
Ne 10. Pemrenue 3aa4 Ha epreHANKYISIPHOCTh

CamocrosiTe/ibHasi padoTa 00y4yaoummxcs
CucrtemaTtuieckasi mpopad0TKa KOHCIIEKTOB
3aHATHH, y4eOHOM U CIIe[UAIbHON TEXHUUECKON
JUTEPATYPHL.

[TonroroBka Kk mMpakTHYECKOi paboTe

Tematuka pedepaToB U COOOIICHUI:
[lepneHUKYISIPHOCTD B TPOCTPAHCTBE.
Brrunciienne miomaaen npoeKun mIoCcKuX

buryp.

[2]

MeTtoanueckue PEKOMCHAALIUHU 10
BBITIOJTHCHHUIO HpaKTquCKOﬁ pa6OTbI

[21]

Pa3zgen 7. Hauaua
MaTeMaTH4Y€eCKOIro
aHaJm3a.
IIpousBoanas u ee
NPUWIOKEHUs




Tema 7.1.
IlocienoBaTeabHOCTH.
[Ipenensr.

Copeprxxanue y4eOHOro MmaTepuaJia:
UucnoBas nocienoBaTebHOCTb. C10coObI
3aJJaHusI ¥ CBOICTBA MOCIIEI0BATEIILHOCTH.
[Tpenen mocnep0BaTENLHOCTH U €70 CBOMCTBA
Henpepsisaocts Gynkiun. [peaen Gynkum B
TOYKE.

[1] 1.8 m.44-48

Tewma 7.2. [IpousBoHas
byHKIIIN

Conep:kanue y4eOHOT0 MaTepuaJia:
[TonsiTHE TPOU3BOTHON (DYHKITHH.
DuU3NYECKUN CMBICI IPOU3BOTHOM.

[TpaBuna nuddepeHupoBanms

Dopmynsl audhepeHIUPOBAHUS
['eomeTpuyecKuii CMBICI IPOU3BOIHOM.
YpaBHEHHE KacaTEIbHOM.

Bropas npousBoHas, ee Gu3MYECKUN CMBICI.

12

IIpakTuueckas padora Nell. Pemienue 3a1a4u Ha
IIPOU3BOIHYIO

CamocrosiTesibHasi padoTa 00y4arOmMXCH:
CucremaTnueckasi mpopaboTKa KOHCIIEKTOB
3aHATHH, y4eOHOH U CIIeUAIbHON TEXHUUECKON
JUTEPATYPHI .

[TonroroBka K MpakTHYECKOi paboTe

Tematuka pedepaToB U COOOIICHUI:

3ajaun Ha IBUKEHUE.

I'eomeTpuueckue 3amauu.

[1] rn.8 m.44-48

Pa3gaTouHblil IMIAKTHYECKUI MaTepran

[19]
[2] r1.6
[1] yop. k 171.8

Tema 7.3.
HccnenoBanue GpyHKIUN
C TIOMOIIIBIO
IIPOU3BOJHOM.

Copepxxanue y4eOHOro MmaTepuaJia:

VYciioBre MOHOTOHHOCTH (DYHKLIUU. DKCTPEMYM
GyHKIHIH.

WccnenoBanme GyHKITUN C TOMOIIBIO
IIPOU3BOJHOM.

Haubonbiee n HanMeHblIIee 3HaU€HUE PYHKIIUH.
Cxema uccienoBanue PyHKIIAU JJII TOCTPOSHUS
rpaduKoB.

IIpakTH4eckas padora
Ne 12. 3agaum Ha uccienoBanue GyHKIUU

[1] rn.9 m. 49-53

Pa3naTouHbiil 1MIAKTUYECKUNA MaTepHrall

[19]




CamocrosiTe1bHas padoTa 00y4arommxcs:
Cucrematudeckasi mpopabOTKa KOHCTICKTOB
3aHATUH, y4eOHOM U CIIEIMATIbHON TEXHUYECKON
JUTEPATYPHI .

[ToaroToBka K nmpakTuueckou padbore

Temaruka pedepatoB U COOOIICHMIA:
[TocTpoenue rpaukoB MHOTOUIICHOB.
[Toctpoenue rpagukoB JPOOHBIX QYHKITHIA.

[1] ynp. k r11.9

Pa3nen 8. Unterpan u
€ro MPHJIOKEHUsI.

16

Tema 8.1.
Heomnpenenennsrii
UHTETpall U €ro
IPUMCHCHUE.

Conep:xanue yueOHOro MaTepHaJia:
[TepBooOpa3zHas.

Heomnpenenenuslii HHTErpa 1 €ro CBOMCTBa
OcHoBHBIE POPMYJITBI HHTETPUPOBAHUSI.

CamocrosiTesibHasi padoTa 00y4arOImMXCH:
Cucremarndeckas IpopadOTKa KOHCIIEKTOB
3aHATHH, y4eOHOH U CIIelManbHON TEXHUYECKON
JUTEPATYPHI .

[ToaroToBka K mpakTH4eCcKoi pabore,
odopmiieHue paboTHI.

Tematuka pedepaToB U COOOIIEHUI:
HeonpeneneHusie nHTErpassl B Gpusmke.
HeormpenenenHpie HHTETpaibl B TEOMETPUN

[1] r1.10 m.54,55
[2] rn.7

[19]

Tewma 8.2.
OnpeneneHHbIi
UHTETpall ¥ ero
IPUMCHEHUE

Conep:xanue yueOHOTo MaTepHaJia:
OrnpeneneHHbI UHTErPail U €ro CBOMCTBA.
®opmyna HeroTona-JleliOHuma.
['eomeTpuyeckuil CMBICH ONPEIETCHHOTO
MHTETpaa.

IIpakTHyeckas padora
Ne 13. Ousnueckue 1 reoMeTpHUECcKUe 3a/1a4i Ha
AHTErpaI

[1] r1.10 0.56,57,58

PaznatouHbil AMAAKTUYECKUN MaTEpUa

[19]
[2] rn.8




CamocrosiTe1bHas padoTa 00y4arommxcs:
Cucrematudeckasi mpopabOTKa KOHCTICKTOB
3aHATUH, y4eOHOM U CIIEIMATIbHON TEXHUYECKON
JTUTEPATYPHI .

[ToaroToBka K KOHTPOJIBHOU paboOTE

TemaTtuka pedepaToB U COOOIICHUIA:
Brruncnenue 06beMoB Tel

Pa3zgen 9
MHOrorpaHHUKH U
KpYIJible TeJia.

Tema 9.1. Onpenenenus
MHOTOTPaHHHUKOB, UX
CBOMCTBA.

Conep:xanue yueOHOro Mmarepuasa:

IToHATHE MHOTOTPAaHHUKA.

[Tpusma u ee Buabl. CeueHus.
[Tapannenenunen ero BUAbI U CBOWCTBA
[Tupamua. CBOWCTBO ceueHUs, MapaiieIbHOTO
OCHOBAHHIO.

YceueHHas nupamMuja.

[TpaBuiibHBIE MHOTOTpaHHUKHU. Teopema Diiepa.

IIpakTuyeckas padora
Ne 14, MHOrOrpaHHHUKH, UX 3JIEMEHTHI.

CamocrtosiTeibHas padoTa 00y4arOIMXcs:
Cucremaruyeckas IpopabOTKa KOHCIEKTOB
3aHATHH, y4eOHOM U CIIe[UAIbHON TEXHUUECKON
JUTEPATypPHI .

[TonroroBka Kk mpakTH4eCKOi paboTte

Tematuka pedepaToB U cOOOIIEHUI:
[TocTpoeHne cedeHnit MHOTOIPaHHHUKOB.

[2]

Meroandeckue peKOMEHIalluy 110
BBITIOJTHEHUIO MPAKTUYECKONH pabOThI
[21]

[2]

Tema 9.2. OnpeneneHue
TEJ BpAIICHUS, UX
CBOMCTBA.

Conep:xanue yueOHOro maTepuaJa:

Tena Bpamenus. Hunuuap.

KoHyc 1 ycedeHHbI KOHYC.

[Map u chepa. KacarenbHast mimockocTs K cdepe.

IIpakTHyeckas pabdora
Ne 15. 3agaun Ha Tena BpameHUs

[2]

Mertoanueckue peKOMEHAaIuuU 10

BBITIOJTHCHHTO npaKanecxoﬁ paGOTBI
[21]




CamocrosiTe1bHas padoTa 00y4arommxcs:
Cucrematudeckasi mpopabOTKa KOHCTICKTOB
3aHATUH, y4eOHOM U CIIEIMATIbHON TEXHUYECKON
JUTEPATYPHI .

[ToaroToBka K nmpakTuueckou padbore

TemaTtuka pedepaToB U COOOIICHUIA:
ITocTpoeHue ceueHun Tell BpaleHusl.

[3]

Paznen 10. O0bemMbl 1
TIOIIAH
MOBEPXHOCTE
reoMeTpuYecKuX Tel.

Tema 10.1 ITimomagu
MIOBEPXHOCTEH TeJl.

Conep:xanue yueOHOro MaTepHaJia:
[Tnomanb MOBEpXHOCTH MHOTOIPAaHHUKOB.
[Tmoniaar NOBEPXHOCTU KOHYCA M HWJIMHAPA
[Tnommane MOBEpXHOCTH MIapa

IIpakTnyeckas padora
Ne 16. [Tmomaau moBepXHOCTEH MOIEIICH Tell.

CamocrosiTesibHas padoTa 00yuyaommxcst
CucremaTnueckas mpopaboTKa KOHCIIEKTOB
3aHATHUH, y4eOHOM U CcIIeMaTIbHON TEXHUYECKON

JUTEpPaTyphl

NN

[2] cTp.112

PexoMenaanuu no BHITOTHEHUIO
MPAKTUIECKON pabOThI

[21]

Tema 10.2 O0BeMEI TEN.

Conep:xanue yueOHOro matepuasa:
O6beM MpU3MBbI ¥ TUPAMUIBI

O0beM KOHyCa U YCEYEeHHOT0 KOHYca.
O0bem muIMHIpA.

O6bem mapa. O0beMbl yacTel mapa.

IIpakTHyeckas padora
Ne 17. O6BEMBI MOZIETIeH TEOMETPUUYECKUX TEI.

CamocrosiTeibHast padoTa 00y4aromMxcs:
CucremaTnueckasi mpopaboTKka KOHCIIEKTOB
3aHATUHN, y4eOHOH U crerralbHON TEXHUUECKON
JUTEPATYPHI .

[ToaroToBka K mpakTu4eckoil padore

[2]

PexoMenaanuu no BHIIOTHEHUIO
MPAKTUYECKON pabOThI

[21]




Pasznmen 11.
KomOunaropuxa.
DJ1eMeHThI TeOPUM
BEPOATHOCTEN U
MaTeMaTH4YeCKOH
CTAaTUCTUKH.

22

2,3

Tema 11.1.
KomMOuHaropuka.

Conep:xanue yueOHOT0 MaTepHaJia:

OCHOBHBIC TTOHSATHSA KOM6I/IHaTOpI/IKI/I. 3az[aq1/1 Ha

MOJICYET YKCIia pa3MEelleHUH, IepeCcTaHOBOK,
couetanuii. Pemenue 3ana4 Ha nepedop
BapuaHToB. ®opmyna 6uHoMa HeroToHa.
CaolicTBa OMHOMHHAIBHBIX KO3()(PHUIIMEHTOB.
Tpeyronpnauk Ilackans.

11

IpakTuyeckasi padora 18. Pemenne 3amau
KOMOWHATOPUKH.

CaMmocTosiTe1bHasi padoTa CTyJ€HTOB:
Pemenue 3agau KOMOMHATOPUKH.

1,2

[1] rn.11 n.60-64

Pexomenaanuu mo BBITIOJIHEHUIO
MPAKTUYECKON pabOThI

[1] ynp. k r.11

Tema 11.2. DieMeHTHI

TCOpHUUn BepOHTHOCTCﬁ.

Conep:xxanue yueOHOT0 MaTepHaJia:
CrnyuaitHoe cOOBITHE, BEPOSATHOCTD CIYyYaitHOTO
COOBITHSL.

Teopema cioxeHust BEPOITHOCTEN.

[TonsiTne He3aBUCUMBIX cOOBITHH. Teopema
YMHOXXEHHSI YMHOXXEHUS BEPOSTHOCTEH.

IIpakTuyeckas padora
Ne 19. 3agaun Ha BBIUMCIIEHUE BEPOSTHOCTH
COOBITHI

CamocrosiTeibHas padoTa 00y4arommxcs:
Cucremaruueckas IpopabOTKa KOHCIIEKTOB
3aHATHUH, y4eOHOM U CIIeIMATbHON TEXHUYECKON
JUTEPATYPHI .

[TonroroBka K mpakTH4eCKOi paboTte

TemaTtuka pedepaToB U COOOIICHUI:

dopMyIia MOIHON BEPOSATHOCTH.

1,2

[1] o112 m.65-69

[19]

Tema 11.3. DieMeHTHI
MaTeMaTUYECKOMN
CTAaTUCTUKH.

Conep:xaHue yueOHOro MaTepuasa:
IIpencraBieHue faHHBIX, FEHEPATIbHAS
COBOKYITHOCTb, BIOOpKA.

1,2

[1] 13 nm.71-73
[19]




ITousgaTue o 3amayax MaTeMaTUUECKONH CTATHCTUKH.

CamocrosiTesibHas padoTa 00y4yarommxcst
Cucremaruyeckas IpopadOTKa KOHCIIEKTOB
3aHATHUH, y4eOHOM U CIIEIMATIbHON TEXHUYECKON
JUTEPaATYyphl

IToaroroBka K MpakTUYECKON

Temaruka pedepatoB U COOOIICHMIA:
XapaKkTepUCTUKU BBIOOPOK.

IloBTOpEHUE M
00o0meHnne
MaTepuaJa.

Conep:kanue y4eOHOT0o MaTepuaJia:
Pemenue 3amau mo reMaMm 2 cemecTpa.

CamocrosiTeibHAs padoTa 00y4arOMXCS.
IToaroroBka K 3K3aMeHY 110 BOIIPOCAM, PEIICHNE
THUIIOBBIX 3aa4

[2], [3] nononHuTENBHBIC YIIP.

IK3aMeH.

Bceero: 351




3. YCJIOBUS PEAJIM3AIIAA PABOYEN TPOTPAMMBI

3.1. TpeboBaHusI K MHMHMMAJIBHOMY MAaTepPUAJLHO-TEXHHYECKOMY o0ecredeHUuIo
00y4eHHUsI MO AUCHUILINHE

Peanuzanus paboueld mporpaMMbl JUCHUIUIMHBI TpeOyeT Haauuyus ydeOHOro KaOHHeTa
MaTEMaTHKH.
O6opynoBanne ydeOHOro kabuHera: 25 MOCaAOYHBIX MECT, MEJIOBasi JOCKA.
Texauueckue cpencra ooyuenus: [1K, mpoekTop.

DNeKTPOHHO-OMOINOTEeYHAs cUcTeMa!
«9BC IPRbooks», OO0 «Aii ITu Op Menuay, noroop Nel812-17en 44 or 12.07.2017. Cpox
nercTBus: 12 kaneHJapHbIX MECSIIEB.
OBbC «Onekrponnas 6ubimoTeka TexHudeckoro By3a», OO0 «llomutexpecypcy, AOrOBOP
Nel813-17 en 44 ot 12.07.2017. Cpoxk neiictBusi: 12 kaneHIapHBIX MECSIIEB.
OBC «Jlanby», OO0 «M3aatenbcTBO Jlanby, moroBop Ne 1811-17 en 44 ot 12.07.2017 , noroop
No 1950-17 ex 44 ot 04.08.2017. Cpok nevictBusi: 12 xaneHIapHBIX MECSIICB.

«9BC elibrary», OO0 «PYH3b», norosop Ne 60-31 DA/17 «O6 okazaHuM YCIYT O
MPEAOCTABIICHUIO JIOCTYTA K AIEKTPOHHBIM M3aanusim» oT 04.04.2017; nonosHUTENIBHOE
cornamenue Nel (k moroBopy Ne 60-31 DA/17 ot 04.04.2016) ot 05.04.2017. Cpok aeiictus: 12
KaJICHJapHBIX MECSIEB (JOCTYIH K MOJIMCKE COXPAHSIETCS B TeUCHHE 9 JIET 10 UCTEYEHUH CPOKa
JIOTOBOPA)..

3.2. YueOHo-MeTOANYECKOE 00ecniedeHUue 00yuyeHHs M0 TUCIUILIHHE

OcHoBHbIE YICOHBIC U3/TaHUS:

1.AnumoB II.A. u np. Maremaruka: anreOpa U Hayajla MaTeMaTHYECKOI'O aHajau3a, T'€OMETpUs.
Anrebpa u Hauana MaTeMaTU4YeCKOro aHanu3a (0a30Bblii U yriryOneHHbIH ypoBHH). 10—11
Kknaccel. — M., 2014,

2.Atanacsa JI.C., ByryzoB B. @., Kagomues C.b. u np. Maremaruka: anre6pa u Havyana

MaTeMaTH4eCcKoro aHanmsa. [ 'eomerpus. ['eomeTpus (0a30BbIi 1 yrimyOneHHbIH ypoBHH). 10—11
Kknaccel. — M., 2014,

3.bammvakoB M.M. Maremaruka: aiareOpa ¥ Hayaja MaTeMaTUYECKOTO AaHaiu3a, I'€OMETpHUs:
y4eOHUK JJIi CTYJIEHTOB NpPO(ecCHOHANbHBIX 00pa3oBaTeIbHBIX OpraHU3aIMii, OCBAaUBAIOIINX
npodeccun u cnenuaibHoctu CI10. — M.,2017.

4. bammakoB M.M. Marematuka: anreOpa W Hadajga MaTeMaTUYECKOTO aHAIHW3a, TeOMETPUS:
COopHuk 3a71a4 npopUILHON HANIPABIEHHOCTHU: y4e0. MOCOOue A CTYACHTOB MPOQecCHOHATBHBIX
o0Opa3oBaTeNbHbIX OpraHU3alMii, ocBanBaroMX npodeccuu u cneruansaoctu CI10. —M.,2017.

5. boromosos, H. B. CoopHuk 3ama4 mo maremaruke . yued. mocobue mis ccyzos / H. B.
Boromorog. - M. : Jlpoda, 2014.

6. Jamasa, A. A. Maremaruka : yuaeOuuk / A. A. IlagasH. - 3-e usf., ucnp. u goim. - M. : ®opym :
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHU JUCHUIIJIMHBI

KonTponr u omeHka pe3ylbTaToB  OCBOEHUS

JUCHUITIINHBI

OCYIICCTBIIAACTCSA

mnmpenoaaBaTejiEM B IIPOLECCEC IMNPOBCACHHUA IMPAKTUUYCCKHX 3aHATHH W na6opaToprlx pa60T,
TCCTUPOBAHHA, a4 TAKIKC BBIIIOJHCHUSA O6y‘-IaIOH_[I/IMI/IC$I WHAUBUAYAJIbHBIX 3aI[aHI/II71, IIPOCKTOB,

HUCCIIEJOBAHUN.

(I’()pM]:I H METOAbI KOHTPOJISA 1 OLICHKU PE3yJIbTaTOB oﬁyqem/m

Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YyMEHHSI, YCBOEHHbIE 3HAHUA)

(I)OpMLI H ME€TO/JbI
KOHTPOJISI U OCHKHU

pe3yJbTaTOB 00y4eHHs

Ymern

V.1

— BBINOJIHATH apU(PMETHYECKHE IEHCTBUS Ha/l YUCIAMU, COUeTast
YCTHBIE U TUCbMEHHBIE IPUEMBI;

— HaXO/UTh NPUOIMKEHHbIE 3HAYEHUS BEJIMYUH U ITOTPELIHOCTH
BBIUUCIICHUH (a0COTIOTHAS U OTHOCUTEIbHAS);

— CpPaBHUBATh YMCIIOBBIE BHIPAKEHUS

[TpakTuyeckue paboThI
Nel,3

JOKJIaJ1, YCTHBIM OIIpOC,
IK3aMEH

V.2

— HaXO/UTh 3HAYCHUs KOPHS, CTENEHH, Jorapudpma,
TPUTOHOMETPUUYECKUX BBIPA)KEHUH HAa OCHOBE ONPECIICHUS,
UCHOJIb3Ys IPU HEOOXOMMOCTH HHCTPYMEHTAJIbHbIE CPEJICTBA;

— HOJIb30BaThCs MPUOIMIKEHHON OLIEHKON MPU MPAKTUYECKUX
pacuerax;

— BBITIOJIHATH IPE0Opa30BaHUS BBIPAKEHUH, IPUMEHSISI (HOPMYIIHI,
CBSI3aHHBIE CO CBOMCTBAMU CTEIEHEH, T0rapupmMoB,
TPUTOHOMETPUUYECKUX (HYHKLUI

[TpakTuueckue paboThI
Ne 3,4,5,6,7,
Kontponbnas padora Ne3
JOKJIaJl, YCTHBIN OTpocC,
9K3aMeH

V.3.

— BBIYMCIIATH 3HAaUCHHUE QYHKIUH 10 33JaHHOMY 3HAaUEHHIO
apryMeHTa Ipy pa3IyuHbIX clloco0ax 3agaHus QyHKIUHU;

— OIIpeNieNsITh OCHOBHBIE CBOMCTBA UMCIIOBBIX (DYHKIIHIA,
WUTIOCTPUPOBATh UX Ha rpadukax;

— CTPOUTH TpapUKH N3y4eHHBIX (PYHKIMHA, HIUTFOCTPUPOBATH 110
rpaduKy CBOHCTBA 3JIEMEHTapHbIX (YHKIUH;

— WCII0JIb30BATh MOHTHE QYHKIIUH JIJIsl OMUCAHUS U aHAJIN3a
3aBUCUMOCTEN BEJIMYNH

[TpakTuueckue paboThI
Ne2,3.4,6,
KoHnTponbHbIe paboThI
Nel,2

JOKJIaJl, YCTHBIN OMpoc,
TECTUPOBAHUE, IK3aMEH

V4.

— HaXxOJUTh TPOU3BOJIHBIE JIEMEHTAPHBIX (QYHKIUI;

— UCIOJIb30BaTh MPOU3BOAHYIO JUIS U3yUEHHsI CBOMCTB GYHKIUHN U
MOCTPOEHUS I'paHKOB;

— pelaTh 3a7a4i IPUKIAJHOTO XapaKTepa Ha HaX0X/I€HNE
HauOOJIBIIET0 M HAUMEHBIIETO 3HAYCHHUS

[TpakTyeckue paboThI
Nell,12

KonrtponsHas pabora Ne5
YCTHBIH OIIPOC, K3aMEH

V5.
BBIYHUCIIATH B HpOCTGfIHJPIX ClIydasx Ijiomaan 1 00BEMBI C
HCIIOJIb30BAHHUEM OIIPCACIICHHOTO MHTCTpaJia

[IpakTnueckas padotaNel3
KonTponbnas padorta Ne6
YCTHBIN OIIPOC

V.6.

— pemarth palMoHaNbHEIE, TOKa3aTeIbHbIe, TorapuMUUecKue,
TPUTOHOMETPUYECKUE YPABHEHUS, CBOISAIINECS K JTMHEUHBIM U
KBaJIpaTHBIM, a TAK)KE€ AaHAJIOTUYHbBIE HEPABEHCTBA U CHCTEMBI

[TpakTyeckue paboThI
Ne5,6,7

KonTponbnas padorta Ne2
YCTHBIN OIIpOC, JOKIAN,
9K3aMeH

Y.7.

[TpakTuyeckue paboThI
Nel8,19




— pemath NpocTerIe KOMOMHATOPHBIC 33/1a9H METOIOM
nepedopa, a TakKe ¢ UCMOJIH30BAHUEM U3BECTHBIX (HOPMYIT;

— BBIYUCIIATH B IPOCTCHUIIHX CITy4dasiX BEPOSTHOCTH COOBITHI Ha
OCHOBE TIOJICUETA YKCIIa HCXOJI0B

YCTHBIH OIIPOC, AOKJIAN,
pacueTHbIC 3a1a4K

V.8.

— pacro3HaBaTh Ha YepPTekaxX U MOJECIISIX MPOCTPAHCTBCHHBIC
(bOPMBI; COOTHOCHTH TPEXMEPHBIC 00BEKTHI C UX OMUCAHUSIMH,
M300paXKEHUSIMU;

— OIUCHIBATH B3aMMHOE PACIIOI0KEHUE MPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE, APTYMEHTHUPOBATH CBOM CYKJIEHUSI 00 3TOM
PacoI0KEHHH;

— aQHAJIM3UPOBATh B MPOCTEHINUX CIyJasX B3aUMHOE
pacmnosokeHne 00bEKTOB B IPOCTPAHCTBE

[IpakTuyeckue paboThI
Nel0,14,15, KPNe4,7
TOKJIa]], 9K3aMeH

V.9.

— U300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIbIC TEIA,
BBITIOJTHSATH YEPTEKHU 10 YCIOBHSIM 3a/1a4;

— CTPOUTH MPOCTECHUIITNE CCUCHHS Ky0a, IPU3MBI, TUPAMHIBI;

— pelaTh MIAHUMETPUYECKUE U TPOCTEHIIINE CTEPEOMETPUICCKHE
3aJ]auu Ha HAXOXKJICHUE TEOMETPUICCKUX BEIMUNH (JJTUH, YIJIOB,
rIomasei, o0 beMOB);

— HCIIOJIB30BATh IIPH PEIICHUU CTEPEOMETPHUSCKUX 3a1a4
IUIAHUMETPUYECKHE (DAKTHI M METOJIbI;

— IIPOBOJIUTH JJOKA3aTEJIbHBIC PACCYKIACHHUS B XOJIC PEIICHUS 3a/1a4

[TpakTrueckue pabOTHI
Nel4,15,16,17, KPNe7
9K3aMeH

JIOKJIaJl, pacu€THBIE 3a/1a4uu

3HaTh

3.1.

-3HAYCHHUE MAaTEeMAaTUICCKOW HAYKH JIJIS pEIICHUS 3a/1a4,
BO3HUKAIOIIUX B TCOPHH U MPAKTUKE

3.2.

-IIUPOTY U B TO K€ BPEMS OTPAHUUEHHOCTb IPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHAJIU3y U UCCIIE0BAHUIO IIPOLIECCOB
U SIBJIEHUH B IPUpPOJE U 001ecTBE

3.3.

-3HaY€HUE IIPAKTUKH U BOIIPOCOB, BOZHUKAIOIINX B CAMOU
MaTeMaTHKe JiIsl QOPMUPOBAHUS U PA3BUTHS MaTEMaTHYECKOMN
HayKu

34.
-UCTOPHIO Pa3BUTHUSA ITOHATHUA YK CJIa, CO3JaHUA MATCMATHYCCKOT'O
aHaJIM3a, BOBHUKHOBCHHA U Pa3BUTHUA TrCOMCTPHUU

3.5.

-YHHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKU MaTEMaTHYECKUX
paccyXJIeHH, X TPUMEHUMOCTh BO BCEX 00JIACTSIX YEIOBEUECKOi
NEeATETbHOCTH

YCTHBIM OIIPOC, JTOKJIA]T
TECTUPOBAHUE




DOoHJ OLIEHOYHBIX CPEACTB AJd MPOBECACHUA l'[pOMe)KyTO‘lHOﬁ aTTeCTAalluu oﬁyqammnxm mo

AUCIHHUIIJINHE IToxa3zarenu u KPUTEPUH OLCHUBAHUA KOMIIeTeHIInii

OO0beKThl OLleCHMBAHUS IHokazartenu Kpurepun Tun 3apanus; ®opma
aTTecTaluu
(B
COOTBETCTBHH
€ Yy4eOHBbIM
IJIAHOM)
Ymers:
V.1 [IpuMeHeHne yCTHBIX U [IpaBUIBHOCTD BBINOJHEHUS | KOHTPOJIbHBIE DK3ameH
— BBINOJHATH apu(METHUYECKUE NeHCTBUS [IMCbMEHHBIX PUEMOB NIPU apu(METHUECKUX ACUCTBHI C | BOIIPOCHI,
HaJ YUCJIaMH, COYeTasl YCTHBIE U BBINOJIHEHUH apU(PMETHUECKUX IIPUMEHEHUEM YCTHBIX U 9K3aMEHALIMOHHBI
MUCbMEHHbBIE IPUEMBI; necTBuit NUCbMEHHBIX IPUEMOB € OuyeTsl

— HaX0oJUuTh HpI/I6J'II/I)K€HHI)I€ 3HAYCHUA
BEJIMYMH U MOTPEIIHOCTH BBIYMCIICHUH
(abcoiroTHAS M OTHOCHTEIbHAS ),

— CpaBHUBATh YHCIIOBBIC BBIPAKCHUS

[Ipumenenue onpeneneHuit
a0COIOTHON ¥ OTHOCUTEIHHOU
MOTPEIIHOCTH B TPHOJIMKEHHBIX
BBIYHCIICHUSX U CPaBHEHUU
YHCIIOBBIX BBIPAKEHUI

[IpaBuiabHOCTD IPUMEHEHUS
onpeeaecHui aOCOMIOTHON 1
OTHOCHUTEIBbHOM
IIOIPEIIHOCTH B
BBIYHCIICHUSX

V.2

— HaXOJUTh 3HAUEHUs KOPHS, CTETICHH,
jorapudma, TPUrOHOMETPUUYECKUX
BBIPQXEHUI Ha OCHOBE OIPENIEIICHMS,
UCTIOJIb3Ys MPU HEOOXOJMMOCTH
MHCTPYMEHTAIIbHBIE CPEJCTBA;

— T0JIH30BATHCS MPUOIMKEHHON OIIEHKON
IIPU MIPAKTUYECKHUX pacyeTax;

— BBITNIOJHATH IPeoOpa30oBaHMsl BbIPAKEHUH,
npuMeHss GopMyIibl, CBSI3aHHBIE CO
CBOICTBaMHU CTENEeHEeM, JorapudmMos,
TPUTOHOMETPUUYECKUX (PYHKITHI

[IpumeHeHue onpeneneHus u
CBOMCTB CTEIEHH, Jiorapudma, a
TaK)K€ TPUTOHOMETPUUECKHX
(bopMmy, A7 BBIYUCICHUS U
peoOpa3oBaHUs YUCIIOBBIX,
JorapupMHUUECKUX,
TPUTOHOMETPUUECKUX BBIPAKEHUIN

KoppekTHoe npumenenue
ONPEACIICHUS U CBOWMCTB
CTENEeHH, Jorapugma,
TPUTOHOMETPUUECKHUX
(opMy 1 000CHOBAHHOCTh
BbIOOpaA CIOCOOO0B JIs
BBIYHCIICHUS U
npeoOpa3oBaHMs YUCIOBBIX,
JOrapu(PMHUECKUX,
TPUTOHOMETPUUECKUX
BBIpaKCHUI

V.3.

— BBIYUCIATH 3HAYCHHUE (PYHKLUH I10
3aJJaHHOMY 3HaYeHMIO apryMeHTa MpH
Pa3NIUYHBIX crIoco0ax 3a1aHus QyHKIUY;

— ONpEAENIATh OCHOBHBIE CBOHCTBA

[IpuMeHEeHHE METOIOB BEIYHCIICHUS
IUIA HaXOXKOEHMS 3HAYECHU I
byHKIHII

[IpuMeHeHne CXeMbI HCCIIEI0BaHUS
GyHKIUH 1715 OnpeieIeHUs

IlenocTHOCTH BiaieHUS
METOJIaMH BBIUYMCIIEHUN IIPH
pELIeHNH 3a1a4 HaX0XKACHHUS
3HaYeHUN QYHKIUI
ITonHOTa M paLIMOHAIIBHOCTH




YHUCIOBBIX (YHKIUH, WITIOCTPUPOBATH UX
Ha rpaduKax;

— CTpOUTH TpadUKK U3YUEHHBIX (QYHKIINH,
WILTIOCTPUPOBATH MO TpauKy CBOHCTBA
AIIEMEHTAPHBIX (PYHKIUH;

— UCTIOJIb30BaTh MOHATHE PYHKIUH JUIs
OTIHCAHM ¥ aHAJIM3a 3aBUCUMOCTEH
BEJIMYHMH

CBOWCTB (PYHKITUI1, METOAUKH
MIOCTPOCHHUS U UCCIICAOBAHUS
rpadukoB HyHKIHI

Ornucanue U aHaIU3 3aBUCUMOCTEN
BEJIUYHH C HCIIOJIH30BAaHHEM
ONpe/ICICHUH CTEIIEHHOM,
norapuMuIECcKOi, MOKa3aTeIbHON
byHKIMHA

MIPUMEHEHUS
CXEMBI HCCIICTOBaHUS
GyHKIMHA 7151 oTIpeIeIeHUs
CBOWCTB (pyHKIIUI

To4HOCTE IPUMEHEHUS
ONpeCICHUN CTEIIEHHOM,
norapuMuIECcKOi,
MOKa3aTeIbHON (DYHKIIMHA JTst
OIIMCAHMS U aHAIM3a
3aBHCHUMOCTEH BEITUUNH

V4.

— HaXOAWTb IIPOU3BOAHBIC DJICMCHTAPHBIX
dyHKUMi;

— HUCIIOJIB30BATh ITPOU3BOAHYIO IS
U3y4YCHHUS CBOMCTB (DyHKIUI U
OCTPOCHHS IpaHKOB;

— p€lIaTh 3aJa4u MMPHUKIAAHOI'O XapaKTEpa
Ha HAaXO0XICHUC HaI/I6OHBIHeFO u
HANMMCHBIIICTO 3HAYCHUA

[Ipumenenue omnpeneneHus
MIPOU3BOTHOM, (hOPMYIT
muQepeHITMPOBAHUS IS
HaXOXKJICHHUS TPOU3BOTHBIX.
[IpumMeHeHHe cXeMbl UcCiel0BaHUs
(GYHKIUH C TOMOIIBIO
MIPOU3BOHOM.

[IpumeHeHnue anroputma
HaXO0XKJICHUS HaOOJIBIIETO 1
HaUMEHBLIETO 3HAaYECHUs IPU
peleHnH 3ajay.

TouHOCTH IPUMEHEHUS
dhopmyi
muQepeHIMPOBAHNUS IS
HAXO0XJICHUS TIPOU3BOTHBIX.
KowmrekcHoe onmcanue
CBOMWCTB UCCIENYEMOM
(YHKINHU C UCTIONB30BaHUEM
IIPOU3BOJHOM.
KoppekTHOCTh TpUMEHEHUS
QITOPUTMA HAXOXKJICHUS
HauOObIIETO U
HaWMEHBIIIETO 3HAYCHUS

V.s.

- BBIYUCJIIATH B HpOCTefIHII/IX ciydasax
Iomaian u 00BEMBI C HCIIOJIE30BAHHEM
OIIPCACIICHHOI'O UHTCTpaJla

Pemrenue 3amaq Ha BEIYMCIICHUE
iomazei puryp 1 o6beMoB Tel
o popmyne Hetorona-Jleitouuia

[IpaBUIBHOCTH IPUMEHEHUS
¢dbopmynbel HeroToHa-
JleiOHMIIA 1)1 BEIYUCIIEHUS
wiomaaen puryp u o0beMoB

Vv.6.

— peliath palMoOHAIbHBIE, TOKA3aTEIbHbIE,
norapu(MUIECKre, TPUTOHOMETPUIECKHE
ypaBHEHUS, CBOJIAIINECS K IMHEHHBIM U
KBaJpaTHbIM, a TAaK)KE€ AaHAJIOTUYHBIE
HEPABEHCTBA U CUCTEMBI

[Ipumenenue hopmyn
JUCKPUMHMHAHTA U KOPHEHR
KBaJPaTHOT'O YpPaBHEHUSI.
[IpuMeHeHne CBOKCTB KOPHH,
aorapugma, TpPUrOHOMETPHUECKUX
hopmyn s pereHus ypaBHEHUM
Y HEPaBEHCTB.

[IpaBUIBHOCTH TPUMEHEHHUS
dhopmyn TMCKpUMUHAHTA U
KOpHEHN KBaJpaTHOTO
ypaBHEHHSI
O60ocHOBaHHOCTH BbIOOpa
CBOMCTB KOpHSI, Jorapudma,
TPUTOHOMETPHUYECKUX
hopmyn, HEOOXOIUMBIX JIJIst
pelIeHusl ypaBHEHUH U
HEPaBEHCTB.




v.7.

— pemiaTh NpocTeine KOMOUHATOPHBIE
3aJjaud METOJIOM Iepedopa, a TaKkKe ¢
MCIIOJIb30BaHUEM U3BECTHBIX POPMYI;

— BBIYUCIIATH B MPOCTEHIINX CIydasx
BEPOATHOCTH COOBITHII HA OCHOBE
[0JICYETA YHCIIA UCXO/10B

[IpumeHeHre KOMOMHATOPHBIX
METO/IOB MPHU PEUICHUH 3a]1a4.
[Ipumenenue hopmys coueTaHuM,
pa3MelIeHHi U IepecTaHOBOK MPHU
pElIeHNH 3a/ay.

IlenocTHOE BiameHNUE
KOMOWHATOPHBIMUA METOIaMH
penieHus 3aiay.
OOGOCHOBAaHHOCThH ¥ TOUHOCTH
IPUMEHEHUS

(hopmyn coueTaHul,
pa3MeIIeHH U TepeCcTaHOBOK
MIpU PEIICHUHU 3a/1a4.

V.8

— pacno3HaBaTh HAa YEPTEKAX U MOJEIAX
POCTPaHCTBEHHbIE (POPMBI; COOTHOCUTD
TpeXMepHbI€ OOBEKTHI C UX OMUCAHUSIMH,
U300paKeHUSIMH;

— ONKCBHIBATh B3aUMHOE PACIOJI0KEHUE
IPSIMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE,
apryMEHTHPOBATh CBOM CYXKICHHUS 00
3TOM PacIOI0KEHUH;

— QHAJIM3UPOBATH B IPOCTEHIINX CIIydasx
B3aMMHOE PacMojI0kKEeHNE 0OBEKTOB B
IIPOCTPAHCTBE

[IpuMeHeHne akcuoM, TeOpeM
CTEPEOMETPHUH JIJIS1 ONTUCAHUS
B3aUMHOTO PACIIOJIOKEHUS MTPSIMbBIX
M TNIOCKOCTEH;

CooTHeceHne TPEXMEPHBIX
00BEKTOB M MIX OIMCAHUI

AlekBaTHOE UCIIOIL30BaHUE
AKCUOM, TEOPEM
CTEPEOMETPHUH IS ONTUCAHUS
B3aMMHOT'0 PACIOJIOKEHUS
MPSIMBIX U TIJIOCKOCTEH;
TOYHOCTH YCTAHOBJIEHUS
COOTBETCTBUS MEXKIY
TPEXMEPHBIM OOBEKTOM U €0
OIIMCaHHEM

VY.9.

— U300pakaTh OCHOBHBIE MHOTOTPaHHUKU U
KPYTJIBIC TEJIA, BBIITOJHATD YCPTECIKU 110
YCIIOBHSIM 33/1a4;

— CTPOMTH NMPOCTEHIINE ceueHus Kyoa,
MIPU3MBI, [TUPAMUJIBL;

— peluaTh IIIaHUMCTPUICCKUEC U
MPOCTEHIIINE CTEPEOMETPUIECKIE 3a/1aUH
Ha HAXOXJICHUE TrCOMETPHUICCKUX
BEJIMYMH (JIJTMH, YTJIOB, TIOMIAJEH,
00BbEeMOB);

— WCIOJIb30BaTh NIPH PEIICHUN
CTEPEOMETPUIECKUX 33124
IIIAaHUMETPHUICCKUEC CbaKTI)I 1 MCTOABI;

— TIPOBOJUTH JOKA3aTEIbHBIC PACCYXKICHUS
B XOJI€ PEIICHUS 3a/1a4

[Ipumenenue onpeneneHui
MHOT'OI'PAHHUKOB, TEJI BPALLIEHUS U
HUX CBOMCTBA JIJISI BRIIIOTHCHHUS
YEepTE)KEH, TOCTPOEHUS CEUEHUM;
[Ipumenenne hopmyn 00HEMOB,
IIONIaZeH TOBEPXHOCTEN
[IpumeHeHne MIaHUMETPUYECKUX
(hakToB IpU perIeHuN
CTEPEOMETPUUECKUX 3a]1a4

KoppekTHocTh npuMeHEHUS
OnpeAcIeHU I
MHOTOTPaHHUKOB, TEJ
BpAaIllEHUs U UX CBOMCTBA JIJIS
BBITIOJIHEHUSI YEPTEXKEH,
MOCTPOEHUS CEUCHU I
[IpaBUNBEHOCTH BBIYUCIECHUS
00BEMOB, TIJIOIIAACH
MTOBEPXHOCTEN
PanmonanwHoe
HCTOJIb30BAHKUE
MJITAHUMETPUYECKUX (PAaKTOB
MIPU PELICHUH
CTEPEOMETPUUYECKUX 3a]1a4




3HATB:

3.1.

— 3HAQYEHHE MaTEeMaTUYECKON HAYKH IS
pelreHus 3a1a4, BOSHUKAIONINX B TEOPUH U
MIPAKTHKE;

— BEPOSITHOCTHBIN XapaKkTep pa3InyHbIX
MIPOLIECCOB OKPY’KAIOIIETO MUpa

[TonbOop MeTOAMKY [T PELICHMS 3a]1a4
Pa3NUYHBIX MPOLECCOB OKPYKAIOIIETO
MHpa U B PO ECCHOHATEHOM
JeSITEITBHOCTH

O00CHOBaHHOCTH BEIOOpA
METOMKH JIJISl PEIICHHUS 33129
Pa3IUYHbIX MPOIIECCOB
OKPY’KaIOIIEro MUpPa

3.2.

— IIUPOTY U B TO K€ BPEMsI OTPAHUYCHHOCTD
MPUMEHEHUSI MaTEMaTHYECKIUX METO/IOB K
aHaJIN3y U UCCIICIOBAHUIO MPOIIECCOB U
SBIICHUI B IPUPO/IE U OOIIECTBE

W3noxeHne MaTeMaTHUECKUX METOIOB
1 0COOCHHOCTEH UX MPUMEHEHUS ISl
aHaJM3a U pelieHus 3a1a4 pa3InaHbIX
MPOIIECCOB OKPYIKAIOIIETO MUPA.

YcraHOBIICHHE COOTBETCTBHS
MEX]y XapaKTepPUCTHKON
ocobeHHoCTeH
MaTeMaTHYeCKOTO METO/Ia 1
00J1aCTBIO €ro MPUMEHEHHS

3.3.

— 3Ha4YEHME [TPAKTUKU U BOIIPOCOB,
BO3HMKAIOIUX B CAMOM MaTEMaTUKE IS
(hopMHUPOBaHUS U Pa3BUTHS MaTEMaTHYCCKOM
HayKU

Cucremarusaius TEOPETUICCKUX
3HAHUW, HAXOASAIIUX IPUMEHEHUE Ha
MPaKTUKE

ITonHOTa XapaKTepUCTUKH
UCTOPUH BO3HUKHOBEHHUS,
Pa3BUTHUS U CBA3U
MaTEeMaTU4YECKON HAYKH C
JpYTHMHU HayKaMH

34.
— UCTOPUIO pA3BUTHUA ITOHATHUA YUCIId, CO3AaHUS

MaAaTEMAaTHUYCCKOT'O aHAaJIN3a, BOBHUKHOBCHHA U

pa3BUTUA T€COMETPUN

DopMyIHpOBaHUE ONPEACIICHUN
HaTypaJIbHbIX, PAllHOHAIbHBIX,
HppalMOHAIBHBIX YHCE.

N3noxenne uCTOpUM CO31aHus
MaTeMaTHYECKOr0 aHaJIN3a U Pa3BUTHS
reOMETPHU

[IpaBuiIbHOCTH (OPMYTHUPOBOK
OIIPEJIETICHUN HaTypAJIbHBIX,
panuoHaIb-HBIX,
HUPPAMOHATHHBIX YUCE.
IlonHOTa M ACHOCTDH M3IIOKECHUS
HCTOPUH CO3TaHUS
MaTeMaTUYECKOIr0 aHajau3a 1
Pa3BUTHUS TEOMETPHUH

3.5.

— YHHMBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHKH
MaTeMaTUYECKUX PACCYKICHUM, UX
MPUMEHUMOCTH BO BCEX 00JIaCTSIX
YEIIOBEUYECKOMN NEATEIbHOCTH

DopMyITHPOBAHUE 3aKOHOB JIOTHKU U
MIpUMEHEHNE X Ha TIPAKTHUKE.

To4yHOCTH POPMYITUPOBOK
3aKOHOB JIOTUKH U aJIEKBATHOCTh
MPUMEHEHUS UX Ha MPAKTHKE

KOHTPOJIbHBIC
BOIIPOCHI,
JK3aMeHaIlMOHHEIE
OMJIETHI

DK3aMeH




KOHTpOJIbeIe H TECTOBbIC 3aJaHUA

KonrtpoJabHelii cpe3 1 cemMecTp

1. Haiigure npuGamkeHHOE 3HAYCHHUE BEJIMYUHEI X, ecin 3,6 <x <4,8.

2. Haiinure rpanuily abCOMIOTHON MOTPEUTHOCTH NMPHOIMKEHHOTO yucia 2,58, Bce nudpbl
KOTOPOT'O BEPHBI B CTPOTOM CMBICIIE.

g. HaiinuTe rpaHuily OTHOCUTEIIBHON MOTPENTHOCTH CyMMBI NpUOImkeHHbIX yncen a=20 = 0,2 u
=40+ 0,1.

4. Yucno i5 + i1 SIBJISICTCSI:

1) yrCcTO MHUMBIM, 2) LEJIBIM, 3) HPPAIMOHAIBHBIM, 4) HaATypaJIbHBIM?

5. Haiinure Moayiib KOMILJIEKCHOTO unciaa Z = 4 — 3.

6. Jlausl uncia 21 = -2 + i, zo = 3 — 3i. Haiinure pasHocTh yucen Z1 u 2.

7. YCTaHOBUTE COOTBETCTBHE MEX Y (DYHKIIMEH U €€ 00JIaCThIO ONPEACTICHHUS:

DI ——
2f(x)= %% . B) D(f)= (- %+ );

B) D(f)= (- ;0)u (0;+ ®);

1
) F(0)= 3= ;

1 DDMH= (- 2)u 2+ )
4)f(X)= . ) ()_(_ ,)U(, .
x-1
. 4(2, x<1, (1Y (9
f(x)= Cpasuure 3Ha4enus Qpyuxuun f|—| B f| 1.
Vx,  x>1. \4) 4
9. Beibepute HeUCTHYIO (DYHKIIMIO U OTIPEACIIUTE €€ 3HAaYCHHUE B TOUKE X= —2.
§ T

|

|
=

I

10. Mana pynkuus y = [x|. [TocTtpoiite rpaduk pyakmmm y = [x+1]-3.
ITo rpaduxy onpenennTe NPOMEKYTKH MOHOTOHHOCTH YHKLUH Yy = [x+1|-3.

KontpoJbpHas padora 110 0CHOBAM TPUTOHOMETPUH

Bapuanm 1

1. 3amenuTte TpUroHOMETpUUECKOH QyHKIMEH yriia o:

a) sin(n/2—a); 6) cos(2n—a); B) ctg(n+a).

2. WsBectHO, uTo 7/2 < a < 7. HaiiguTe sina, tgo u ctga, eciu cosa = -0,6.

3. 3uas, uro sina = 0,8, cosP = 0,6, o u f — yruer | yeTBepTH, HaliINTEe 3HAYCHHS BBIPAXKCHUH: a)
sin(o+f); 0) cos(a-P); B) sin2a. 0 0 0 0

4. Haiigure 3nauenue Boipaxkenus: (C0S68 - cos22 )/(sin68 - sin 22 )

5. VYmpocture Bbipakenue: sin2a. / sina.



Bapuanm 2

1. 3ameHuUTE TPUTOHOMETPHUUYECKON (pyHKIIMEH yriia o

a) cos(3n/2+a); 0) sin(2n+a); B) tg(n/2—a).

2. UsBectHO, uto 7/2 < a0 < 7. Haiigure cosa, tga u ctgo, ecnu sina = 1/3.

3. 3nas, urto sina. = 8/17, cosP = 4/5, a. u f — yrubl | yeTBepTH, HAUTE 3HAYCHUS BHIPAKCHHI:
a) sin(a - B); 6) cos(a+P); B) cos2a. 0 0 0 0

4. Haiigure 3navenue Boipakenus: (Sin130 +sin110 )/(cos130 + cosl110 )
5. Vnpocrure Boipaxkenue: sin2a / (2 cosa)

KonTpojbpHas patora no rteme « DvHKnum u rpapukm»

- /XF T
1. Haiigute obGnacth ompeneneHus: GyHKIUU f(x)=
X? — 4
2. Haiigure obnacth 3Hauenuit ¢pyukiuu f(X) = 342,
3. HaiinuTe HanMeHblee 3HaYeHue (pyHKITUH f(x)=log . (x +1) Ha otpeske [0;3].
4. VccnenyiiTe Ha YETHOCTh U HEYETHOCTh (DYHKIIUIO
a) f(x)= 2 COS X
3x°+5

2 .
5. Tocrpoiite rpadux Gyukmun y = (X +3) =1 . lonk3ysice rpadukoM, HaiaUTE
POMEXYTKH BO3PACTaHUA M YObIBaHUS  (PYHKIIUH, IKCTPEMYM (PYHKIINH.

; 6)  f(x)=6x °+x*in2x-cosx .

6. Haiimute ¢pyHkuuto, oOpaTHYI0 K (DyHKIHH y=~/x+3,

[Toctpoiite rpaduk ganHON GyHKINU U rpaduk 0OpaTHOW K JAHHOW (HYHKIINH;
YKa)KUTe 00J1aCTh ONpe/IeNeHUs] 1 MHOKECTBO 3HAUEHUH KaXK10H U3 HUX.

KonrpoJpHas padora 1o crepeoMerpun
1. B mpaBuibHOW TpeyrosbHOM MNHpaMue CTOpPOHA OCHOBAaHMs paBHA a, BbicoTa paBHa H.
Haiigute: a) 6okoBoe peOpo mupamuisl; 0) yroil Mexay OOKOBBIM peOpoOM M TIOCKOCTHIO
OCHOBaHUSl NHUPaMUJBI; B) Yroidl MeXIy OOKOBOM TIpaHbl0O M OCHOBAHMEM IMPAMMIIBI; T)
JBYTpaHHbIN yroj npu O0KOBOM pedpe MUpaMUIbL.
2. OcnoBanuem mupamugasl DABC sBisiercst TpeyronsHuk ABC, y xotoporo AB = AC = 13
cM, BC = 10cmM; pebpo AD meprneHauKkyaspHO K TUIOCKOCTA OCHOBaHUS M paBHO 9cMm. Haiimure
IUI0IIAab OOKOBOI MOBEPXHOCTH MUPAMM/IBL.
3. OcnoBanuem HakionHoro mnapamrenenunena ABCDA1B1C1D1 sBasercs pom6. BokoBoe
pebpo CCj cocraBnser paBHbIe yriabl co cropoHamu ocHoBaHus CD u CB. Jlokaxwure, 4TO
BB1D1D — npsiMmoyronbHuK.

KounTpoJbHas padora o Te0puy BepoSITHOCTEl

1. U3 xop3uHbl, B KOTOpOW HaxonsaTcs 4 OenblXx W / YEepHBIX IIapa, BEIHUMAIOT OJUH IIap.
Haiitn BEpOsATHOCTB TOT0, YTO IIAP OKAXKETCSI YEPHBIM.

2. OmpenenuTs BEPOSTHOCTD MOSIBICHUS «repOa» mpu OpOCaHUU MOHETHI.

3. B kopsure 20 mapoB: 5 cHHHX, 4 KPacHBIX, OCTalIbHBIC YepHBIC. BRIOUPAOT Haymady OJUH
map. OnpenenuTh, ¢ KaKoi BEPOSITHOCTHIO OH OY/IET IIBETHBIM.

4. CoObiTHE A COCTOWT B TOM, YTO CTaHOK B TeUeHHE 4Yaca moTpeOyeT BHMMaHUS pabodero.
BepositHocTh 3TOTO cOOBITHS cocTaBisieT 0,7. OnpenenuTh, C KaKOM BEPOSATHOCTHIO CTAHOK
He moTpeOyeT BHUMaHUSI.

5. B onHol kop3uHe HaxoAdTcs 4 OeNbIX M 8 UEepHBIX IIAPOB, B APYroil — 3 OebiX U 9 YepHBIX.
W3 kaxxmoii KOp3uHBI BRIHYIH 10 mapy. HallTu BEposSTHOCTH TOTO, 4TO 00a MIapa OKaKyTcCs
OebIMHU.

6. BpOC&IOT JAB€ MOHCTHEI. OHpe,I[CJ'II/ITB, C Kakom BCPOATHOCTBIO MOSBUTCAH «rep6» Ha 00eux
MOHCTAax.



a) II(ZX +3x%)c ;

KonTpojbpHas patora no pazieny «Murerran»
1. Beraucnuth onpeaeneHHbIN HHTETpal

T

%4 21
0) lcos4xdx;

0 dx

9 oo T

2. Haiitu nomanp @Hgypbl, OrpaHMYCHHOU JINHUSMH Q)

napabonoit y = (%+ 1)°  mpsmoii y = 1 — x i ockio OX. 6)
napabosoit y = X —4x +3 u ocero OX.
B) rpadukoM GpyHKIMK y = SIiN X, u oTpe3kom [ 7 ; 21| ocu Ox.

Tect mo teme «Ilpusiokenue Npon3BoAHON PYHKIMID)

No BoITPOC BAPHAHTHI OTBETA
1. Pyuxmma y =x +6x +1 mveer a) x;=-1. x,=3
CTAllHOHAPHEIE TOUKH 0) x;=-3. x,=-1
B) x;=-4. x,=0
r) x,=0. x,=4
2 . B - " a)x=-2
DyHrIHA }-‘::,\ +:x'—6x—3 HMEET | Gy v |
MHHHMYM B 'rov{—xe ) B) X2
r)x=l1
3. Touka MakcuMyMa QYHKITHH a)(3:3)
¥ 6) (5: »)
V=———+12x—1 npHHAZTEKHT 8)(1: 4)
% 2 r) (<o: 1)
HHTEpPBAIY
4. Cyapa 3KCTpeMaTbHEIX 3HaYeHHH QYHKOHHE | a) -12.5
Y 3y 0) 10.5
y=—————4x+2 paBHa B) 3
3 2 -
r)J
SF OyrKH ¥y =X +3x +7x-1 HMeeT nepernb B | a) x =1
TOUKe 0)x=1
B) X =-3
r)x=3
6. 3HagenHe QYHKIHH y=2x°+6x22—5x+‘2 B a) -3
TOYKE Iepernoa paBHO 0)3
B) -1
r)l
7. Touka neperuba QpyHKIHE a) (1:3)
y =4x’+12x-3x+5 npHHALTKHT 0) (-8:-3)
HHTEPBAITY B) (0:7)
r) (4:0)
8. Haumensmee 3HageHue QYHKIHH y-1 5
) @) =A==
y=—_i—x4 +§x3 +:x2 Ha HHTepBale 12
' - < ..
(—1:1] PaBHO O)IE
1
£l 12
1
e




KoHTpoJpHBIN TecT 2 cemecTp

1. CxonbKO LENbIX YHUCEN CONEPKUT 007acTh omnpeaenaeHus QyHKIUN f(x) = x5 _1)(; ?
1)2 2)3 3) 4 4)5
2. Haiimure oOnactb 3HaveHuM QyHKumu Y = Byx1 + 3_

1) (- o05-1) 2) (- 0;-3) 3) (L;+00) 4) (3;+0)
3. Haiiaure yrioBo# ko3 HIUEHT KacaTeabHOH K TpaduKy QyHKIHMK Y = COS2X B TOUKE
x=1

o 4

1) -2 2)-1 3) 1 4)2
4.  Haiigure 3HaYeHHE IPOM3BOAHON GyHKIMH Y =/x - Inx B TOUKE Xo = 1.

1) 0 2) 1 3) 15 4) 2

5. Haiigure Touky Mmakcumyma Gynkuun Y = X4 % Xs —6x2 _ 3

1) 0 2)1 3) 2 4)3

6. Uepe3 mBa mnpoTHBONICKANMX pedpa Kyba MPOBEACHO CEUEHUE, IUIONIAh KOTOPOTO
paBHa 64/_2 . Halinute nuaronans kyoa.

1) 4 2 2) 4/ 3 3) 84/ 2 4) §/3

7. OceBoe ceyeHHE KOHYCa — IPSIMOYTOJIbHBIN TpeyroibHUK. HaiiguTe miomans OCHOBaHMS
KOHYCa, €ClId ero BbICOTa paBHa 4.

1) 4n 2) 8w 3) 16m 4)32n

HWTOroBblii KOHTPOJb 10 THCIHIINHE
Tunosble 3aJaHus K IK3aAaMCECHY

1 Beruucaute 0,120 /45 -5,5

1) -2,5 2) 24,5 3)-8,5 4) -52
o -2a — 1
2. Haiigure 3HaueHNe BbIpa)KEHUS 34a 3 npua= =
1) 27 2) 45 3)3 4)81 -

1
3 Beluucaute log; 54+1log; >
1) 27 2) 2 3)3 4)9

X+2 X
4. YxaxuTe MPOMEXYTOK, KOTOPOMY IIPUHAJICKUT KOpEHb ypaBHeHUs 3 -3 =216

1) (-0 ;-3] 2) [-2;0) 3)[0;3)  4)[3;6]

5. Ha ogHom u3 pucyHKoB n300paxkeH rpaduk GyHKImu y = 2%, Vxaxure ot PHUCYHOK.




L I

i Pobod b
.

L .

6. Pemure Hepasencteo log,,(2x-5) =0
DB+ 2) (= 3) 3)(0;3] 4) (2= ;3]

7. Haiigute npousBoauyto ¢pyHkuuu y=20x - €
x+1

\ c €
y'=80x-xe y =4x°- -5 X 4)y'= 5x3-xex_l
N o, 2T

8. Haiinure uncnosoe 3HadeHue Bepakenus Sint 0+ 3 cosz TEI

- V2

1)z 2)0 3) 2 4)3
X  X+3

9. Pemmare ypaBHenue 3 —3  =-78.

> 3
= 0,25
10. Beruuciure 83%+817°.

11. Pemure nepaBenctso: logs(2x — 1) <log.(4 — x)
12. HanwumuTe ypaBHEHHE KacaTeabHOU K rpaduky pyHkuuu y = f(X) B Touke ¢ abcruccoi

g3v=1 i
X=a,eciny = ,ad= 7.

13. B npaBUIIbHOM Y€THIPEXYTOIBHOM MUpaMue CTOpOHA OCHOBaHUS paBHa 10 cm, a BeIcoTa —
12 cm. Haiigure mutomaap NOTHON MOBEPXHOCTH MTUPAMUIBIL.

Meroanyeckue MaTepuaibl
Metoauyeckue MaTepuaibl, ONPEENSIOIINE TMPOLEAYPbl OLCHUBAHUS PE3YJIbTaTOB

o6yquI/1${ XapaKTCPU3YIOIIHUX (I)OpMI/IpOBaHI/Ie KOMIIETCHITUIH NpEACTaBJICHBI B MCTOAUYCCKUX
PEKOMEHAAI s 110 BBIITIOJIHCHUIO MTPAKTUYCCKUX U CAMOCTOATCIIbHBIX pa60T.

TemaTH4eckuii JIaH CAMOCTOATEIbHOI PadoThI

Ne [ Tema Konnuecto ®dopma c/p
4acoB

1 [ToaroToBUTH COOOIIEHHS HA TEMY 2 CamocrosiTenbHas paboTa,
«HermpepbiBHBIE ApOOU» cooO1IeHne

2 OneHkn 1 norpemHocTy. Berancnenns ¢ 3 [TpakTnyeckoe 3aHaTHE
IMIOMOIIBKO MUKPOKAJIBKYJIATOPA

3 MeTobl peleHus CUCTEM YpaBHEHUH ¢ 4 CamocrodrenbHas paboTa ¢
JIBYMSI IIEPEMEHHBIMU JUTEPaTypoit

4 [ToaAroTOBUTH MpPE3EHTALHIO IO TEME ! 4 Coo0rienue, mpe3eHTanus

«'papuueckas untepnperanus. [Ipumeps
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B
pEaJIbHBIX ITpOLEcCaxX U SIBICHUSIX»

5 [Toctpoenue rpaduKoB ¢ TOMOIIBIO 2 CamocrosTenbHas paboTa
npeoOpazoBaHMit

6 [ToaroroBuTk coobiieHus Ha Temy «U3 2 Pabora ¢ xkuuroii ,




HCTOPHH JIOTapru(PMOB»

CcOoOO0IIIeHNE

7 [Ipuembl BeIuuciIeHus JorapudmMoB. CamocrosiTenbHas paboTa,
[Ipeobpa3zoBanue TorapuhMUIECKUX popaboTKa KOHCTICKTOB
BBIPAYKECHU I 3aHATHI

8 [ToaroToBUTH COOOITICHUS HA TEMY Pabota ¢ muteparypoii,
«YpaBHEHHS I0KA3aTEIBHOTO POCTa» cooOrieHne

9 Brinonnenue rpaguueckux padoT mo CamocrosTenbHas paboTa
npeoOpa3oBaHuIo TpaduKoB
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
byHKIMHA

10 | I'padudeckunii criocod pemieHus Pabora c muteparypoii,
MOKa3aTeIbHbBIX, JOrapu(pMUIECKUX MIPAKTUYECKOE 3aHATHE
YpaBHEHU U HEPABEHCTB

11 [ToaroToBUTH COOOIICHUS HA TEMY: CamocrosTenpHas padoTa.
«TpUroHOMeTpHs B HAYKE U TEXHUKEY, CooOuienue
«Tpuronomerpuueckas popma
KOMIIJIEKCHOTO YHCIIa»

12 | Cucremarusanus Matepuaia 1no Teme: CamocrosTenbHas paboTa ,
[Ipumenenue hopmyin npopaboTKa KOHCIIEKTOB
TPUTOHOMETPHH VIS PEIICHUs 3324 3aHATUN

13 [ToaAroTOBUTH MPE3EHTALUIO IO TEME Coo01eHnue, mpe3eHTaus
«Crno)XeHrne TapMOHUYECKUX KOJICOAHHIT.

14 BrinosiHeHnEe JOMaIHENR KOHTPOJIbHOM [Tucemennas pabora
paboTsl o Teme: «Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTBY

15 | IloaroroBuTh COOOIIEHUS IO TEME: CamocrosTenbHas paboTa,
«3a/auu Ha COCTaBJIEHUE JIOKJIaJ
TPUTOHOMETPUYECKUX YPABHEHHH U
HEPABEHCTBY

16 | [loaroToBuTh COOOIIEHUS HA TEMY: PaGora c muteparypoii,
«HMcnonp30BaHNE KOOPAUHAT U cooOrieHne
BEKTOPOB IIPHU PEUICHUU MaTEMaTUYECKUX
Y TIPUKJIAIHBIX 334a49»

17 | I'paduueckoe pernieHne ypaBHEeHUH U CamocrosTenbHas paboTa,
HEPaBEHCTB C IPUMEHEHUEM YPAaBHEHUI MPaKTUYECKOE 3aHITHE
MPSIMOM M OKPY>KHOCTHU

18 | CocraBineHue ONIOPHOrO KOHCIIEKTA 110 Pabora ¢ nuteparypoit
teme:: «[lapamienbHOCTh NPSIMBIX,

MPSIMOM U TIOCKOCTH»
19 | CkpemmBaromuecs mpsiMble CamocrodrenbHas paboTa ¢
JIUTEPATypOu

20 | Beriuncnenue miomanei npoeKui CamocrosTenbHas paboTa,
TUIOCKHUX PUTYp MPaKTUYECKOE 3aHITHE

21 BrinosiHeHue gomManiHe KOHTPOJIbHON [TuceMmenHas paborta
pabotsl o Teme «llepreHauKymsip.

Haxnonnas»

22 | lloaroroBUTH COOOIIEHUS IO TEME: Pabota ¢ muteparypoii,
«Ucropus auddepeHnnanTpHOTo cooOImIeHne
HCYHCIICHUS»

23 | [ToaroTOBUTH COOOIIEHHUS ITO TEME : CamocrosiTenpHas padoTa,




«ITpuMeHeHune Mpon3BOAHOM B 3a/1a4ax Ha
JBUKEHUE U T€OMETPUUECKUX 3a7a4ax).

CcOoOO0IIIeHNE

24 | HaxoxxaeHue CKOpOCTH Jis Ipolecca, 2 CamocrosTenpHas padoTa,
3aJlaHHOTO (POPMYIION U rpaduKoM npopaboTKa KOHCIIEKTOB
3aHSITUN
25 | [IoaAroToBUTH MPE3EHTALMIO 10 TEME ! 4 PaboTa ¢ KHUTOH,
«3aga4 Ha ONTUMHU3ALIHIO . MIPE3CHTALMS
26 | IlocTpoenue rpad)ukoB MHOTOYJICHOB, 4 CamocrosrenbHas padoTa ¢
rpaduKoB APOOHBIX (DYHKITHIA. JUTEPATYpPOH
27 | HoaroroBUTH COOOIIECHUS IO TEME 3 PaGora c muTeparypoii,
«McTopust UHTErpaTbHOTO UCUUCIICHUSI cooOmeHne
28 | llono6pats 3aauu o Teme: «IIpumepsl 3 CamocrosiTenbHas paboTa ¢
MIPUMEHEHHUS HEOIPEIeICHHOTO JIUTEpaTypou
UHTerpana B GU3MKe U TeOMETPUN»
29 | Beruucnenue miomiaei miockux Guryp c 2 [Tucemennas pabora
MOMOIIIbIO0 UHTETPAJIOB
30 | Cucremaruzanus uctouHukos. [Togbop 3 CamocrosiTenbHas paboTa ¢
3a/1a4 M0 BBIYUCICHUIO (PU3HUECKUX JTUTEepaTypoit, mpopaboTka
BEJINYUH C MPUMEHEHUEM UHTETpasia KOHCIIEKTOB 3aHSATUI
31 [ [IoaAroToBUTH MPE3EHTALHIO IO TEME ! 5 Pabota ¢ nuteparypoii,
«KoHunueckue ceueHus: 1 UX NIpUMEHEHUE MIPE3CHTALIMS
B TEXHUKEM).
32 | Pemenue npukiaaHbix 3a1a4 HA 3 [Tucemennas pabora
HaxO0>KJICHUE TIJIOMIA IeH TOBEPXHOCTEN 1
00BEMOB KPYTJIBIX TEJ
33 | UzroToBiieHHne pa3BepTOK U MOjeIen 3 CamocrosiTenbHas paboTa
Pa3IMYHBIX MHOTOTPAHHUKOB
34 | Pemenue 3a1a4 KOMOMHATOPHKH. 2 CamocrositenbHast paboTta ,
MpopabdOTKa KOHCIIEKTOB
3aHATHI
35 | [loaroToBUTH COOOIIEHUS TIO TEME : 3 PaGora c muteparypoii,
«CXeMbI TIOBTOPHBIX UCTIBITAHHUI coo0ImIeHne
beprymm».
36 | [loarotoBUTH COOOIIIEHUS IO TEME : 2 CamocrosiTenbHas paboTa,
«AHaJINU3 POXKAAEMOCTH 10 TEHIEPHOMY cooO1eHne
MIPU3HAKY»
37 | [loaroroBka K sK3aMeHY 110 BOIIPOCAM, 6 CamocrosiTenbHas paboTa,
pelieHue TUIOBBIX 3a]1a4 MpopabOTKa KOHCIIEKTOB
3aHATHI
Bcero 117 yacos




