MUHHUCTEPCTBO OBPA30BAHUSA U HAYKHU PECIHHYBJIMKHU CAXA (AKYTUS)

IFroCYJAPCTBEHHOE ABTOHOMHOE NTPOPECCHUOHAJIBHOE

OBPA3OBATEJIbHOE YUYPEKJIEHUE PECIITYBJIUKN CAXA (SIKYTHA)
«PEI'’HOHAJIBHBIM TEXHUYECKHUHU KOJJIEIK B I' MUPHOM»

YTBEPXXJAEHO
NMPUKA30M TUPEKTOPA
TAIIOY PC (5I) <kMPTK»
oT «25» nexadps 2020 r.
Ne 01-05/790

IMPOI'PAMMA YUYEBHOM JUCHOUTIJINHBI
OAI1.01 MATEMATHUKA

Mupwsiii, 2020r.



Jlucr coracoBanus

[Iporpamma yuebnoi aucrmmmuasl  OJIL.01  Maremaruka: anrebpa, Havana
MaTeMaTH4YecKoro aHajlu3a, TeoMeTpHusl cocraBieHa bukGepauna A.P., mnpenonaBarenem
I'ATIOY PC () «PernonanbHblil TEXHUYECKUM KOMIEDK B I. MUpHOMY.

[Iporpamma y4eOHOI TUCIMIUTMHBI pACCMOTPEHA M PEKOMEH0BaHA K HCIOJIb30BaHUIO
Ha 3aceqannu Kadeaps/MO 'AIIOY PC () «MPTK»

(naumeHoBanue kadeaps/MO)

«_» 20 r. mporokos Ne

3aBenyromuii kadeapoit/MO / /
(moxnuce) ©.1.0.

porpaMma y4eOHO! JUCIMILIMHBI COrJacoBaHa
Ha 3acefaHuu YueOHo-meroanyeckoro coera ['AIIOY PC () «MPTK»
«24y oxts0pst 2020 1. mporokoit Ne 5



COJIEP’)KAHUE

. IACHIOPT IPOI'PAMMbI YYEBHOM JJUCIIUILIVHBI
. CTPYKTYPA U COJAEP)KAHWUE YYEFHOU JUCIHUILJINHBI

. YCJIOBUA PEAJIM3AIIMA YUYEBHOM JUCIUTLIIMHBI

. KOHTPOJIb 1N OLEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOU JUCIUAIIJIMHBbI

28

30



1. TACIIOPT IPOT'PAMMbBI YYEBHOM JTUCIUILIUHBI
MATEMATHKA

1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI
[Iporpamma pa3paboraHa B cooTBeTcTBUH ¢ Pekomenmanusmu ®DenepaabHOTO
roCy/JapCTBEHHOIO  aBTOHOMHOrO  yupexzaeHus  «®DenepanbHbli  HHCTUTYT  pa3BUTHUS
obpazoBanus» (PI'AY «DUPO») [Tporokon Ne 3 ot 21 uronst 2015 r. PerucrpanuonHsiii HOMEp
peuensuu 373 ot 23 uronsg 2015 r. ®I'AY «OUPOy.
[Iporpamma y4eOHON AMCHUIUIMHBI MOXKET OBITH HCIONIB30BaHA B NPOQPECCHOHATHHON
MOJITOTOBKE KBAJM(UIIMPOBAHHBIX pabounx, cuyxammx: 15.01.05 Cpapumk (pyyHoil wu
YaCTUYHO MEXaHW3MPOBAHHOM CBApPKU (HAILJIABKH)).

1.2. Mecro yuyeOHOW AUCHMIUIMHBI B CTPYKType OCHOBHOW mnpodeccHOHAILHOM
o0pa3oBaTe/IbHON NPOrpaMMbl: OTHOCUTCA K 0OIIe00pa3oBaTeIbHOMY ILIMKIY W MOXET
npumensTses st CI1O no [ITKPC.

1.3. leau u 3agaun yuyeOHOI AUCUMILVIMHBI — TPeOOBAHMS K pPe3y/IbTATaAM OCBOEHHUS yueOHOM
AUCHUIINHBI:

OcBoenue conaepkaHusi Y4eOHOM IUCHUIUIMHBI «Marematuka» oOecrednBaeT JOCTHKEHUE
CTYJEHTAMHU CIIEAYIOUINX pe3yabmamos:.

* IUYHOCHHBIX

— cOpMUPOBAHHOCTH MPEJCTABICHUNA O MAaTEMAaTHKE KaK YHHUBEPCATBbHOM S3BIKE HAYKH,
CPEICTBE MOJICIIUPOBAHMUS SIBJICHUN U MPOIIECCOB, UJIEAX U METO/IaX MaTEMaTUKH;

— TIOHUMaHW€ 3HAYUMOCTH  MaTeMaTHKA JJIs  HAYyYHO-TEXHHYECKOTOo  Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIIEHUS K MaTeéMaTHKe KaK K YacTH OOIIEeYeTOBEYECKON KYJIbTYpPbI
yepe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUSI MATEMATUKH, IBOJTIOLIMEN MAaTEMAaTUYECKUX UIEH;

— pa3BUTHE JIOTHYECKOIO MBIIIJICHHS], MPOCTPAHCTBEHHOTO BOOOpPAXKEHHUS, aITOPUTMUYECKON
KyJIbTYpbl, ~KPUTHYHOCTH  MBIIUIEHUS Ha ypOBHE, HeoOXoAMMOM Juisl  Oyayuieit
po¢eCCHOHAIBHON JEATEIBLHOCTH, [Tl TPOJOJKEHUsT 00pa3oBaHus U caMOOOpa30BaHMS;

— OBJIQJICHHE MAaT€MaTUYeCKUMH 3HAaHUSMU U YMEHHSIMH, HEOOXOAMMBIMU B IOBCEAHEBHOMN
KU3HU, JUISI OCBOCHHMSI CMEXKHBIX €CTECTBEHHO - HAyYHbIX JAUCHUIUIMH W JAUCUUILIIMH
npodeccuoHanbHOTO LHMKIJIA, Uil MOJIy4eHHs OO0pa3oBaHHMs B 00JacTAX, HE TPeOyOUINX
yriyOJIeHHONW MaTeMaTHYeCKOM MOArOTOBKHY;

— TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCIIe CaMOOOPa30BaHUIO, HA MPOTSHKEHUU
BCEH IKU3HU; CO3HATEJIbHOE OTHOUICHHE K HENpephIBHOMY OOpa30BaHUIO KaK YCIOBHIO
YCHEIIHOM MpodecCUOHANBHON 1 O0IIECTBEHHOI IS TEIbHOCTH;

— FOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIHOM TBOPUYECKOM U OTBETCTBEHHOM JESTEIbHOCTH;
— TOTOBHOCTH K KOJUIEKTUBHON paboTe, COTPYIHUYECTBY CO CBEpCTHUKAMU B 00pa30oBaTeNIbHOM,
OOIIIECTBEHHO  MOJIE3HOH, y4eOHO-UCCIIEIOBATEILCKOM, TPOEKTHOM ©  APYyruX BHUAAX
JeSITeNIbHOCTH;

— OTHOIIEHHE K MPOo(ecCHOHANBHON NEATENbHOCTH KaK BO3MOXHOCTH Y4YacTUS B PEIICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOLICHAIIMOHATIBHBIX MPOOIIEM;

* MemanpeomemHoslx:

— YMEHHUE CAMOCTOSITETILHO OMPEIENATh LEIH AeATEIbHOCTU U COCTABIATH IUIaHbI JESTEbHOCTH;
CaMOCTOSITENIbBHO  OCYILIECTBIIATb, KOHTPOJMPOBATb M  KOPPEKTUPOBATH  JI€ATEIbHOCTH;
HCII0JIb30BATh BCE BO3MOXHBIE PECYpPCHI JUIsl JOCTUKEHHUS MOCTABJICHHBIX LEIEH U peann3anuu
TJTAHOB JIESITENIbHOCTH; BEIOMPATH yCIIEITHbIE CTPATErH B PA3IIMYHBIX CUTYAIIUAX;

— yMEHHE TPOAYKTUBHO oOOIIaTbcs M B3aMMOJCHCTBOBATH B MpOIECCE COBMECTHOMN
NeSITeNbHOCTH, YYUTHIBATh TMO3ULUU JPYIHX YYAaCTHUKOB JIEATENBHOCTH, A(PGPEKTUBHO
paspemiats KOHMIUKTHI,

— BIAJCHME HaBBHIKAMH TI03HABATENbHOW, y4eOHO-MCCIIENOBATENIbCKOH U TPOEKTHOM
NeSITeNbHOCTH, HAaBBIKAMU  pa3pelieHuss MpoOiieM; CImocOOHOCTh M TOTOBHOCTh K
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CaMOCTOATEIIBHOMY ITOMCKY METOJOB PELIEHUs NPAKTUYECKUX 3a/ad, IPUMEHECHUIO Pa3JInYHbIX
METOJIOB MO3HAHHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIIbHONH WH(DOPMAIIMOHHO —TI03HABATEILHOM
NEeSITeILHOCTH, BKIIIOYasi YMEHHE OPHCHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHQPOpPMAIUH,
KPUTUYECKH OICHUBATh W HWHTEPIPETHPOBATh WH(AOPMAIIMIO, TOIYyYAEMYK) U3 Pa3IHYHBIX
HWCTOYHUKOB;

— BJIQJCHUE SA3BIKOBBIMHU CPEACTBAMM: YMEHHUE ACHO, JJOTMYHO W TOYHO M3JaraTh CBOI TOYKY
3pEHUs, UCTOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEACTBA;

— BIIQJICHHC HABBIKAMU TO3HABATEIHLHOW PEQIICKCHH KaK OCO3HAHUS COBEPINAEMBIX JICHCTBUH H
MBICIIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS U HE3HAHMUS,
HOBBIX [TO3HABATEJIBHBIX 3a1a4 U CPEACTB ISl UX JOCTHKCHUS,

— [EJICYCTPEMIICHHOCTh B TIOMCKAX U MPUHSATUU PEUICHHUA, COOOPa3UTEIBLHOCTh U

WHTYUIIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUHN; CIOCOOHOCTh BOCIPHHUMATH
KpacoTy U TapMOHHUIO MHUPA;

* HPEOMEMHBIX:

— c(hopMUPOBAaHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YaCTH MHUPOBOUW KYJIbTYpbl U MECTE
MAaTeMaTHK{d B COBPEMEHHOM IMBHIM3AINH, CIIOCO0AX OMHMCAHUS SBICHUN peabHOTO MHpa Ha
MaTEMaTHYECKOM SA3BIKE;

— chOpPMHPOBAHHOCTh TMPEJACTABICHUNA O MAaTEeMaTUYECKUX TMMOHATHSAX KaK BaKHEUIIHUX
MaTEMaTHYECKUX MOJECIISIX, MTO3BOJISIFOIIUX OMUCHIBATh M M3y4YaTh PAa3HbIE MPOLECCHI U SBJICHHUS;
MOHUMAaHHUE BO3MOKHOCTH AKCHOMATHYECKOTO MOCTPOEHUSI MATEMATUYECKUX TEOPHUIA;

— BJAJCHUE METOJIaMH JI0KAa3aTeJIbCTB W aJTOPUTMOB PENICHUS, YMEHHE WX HPUMEHATD,
MPOBOJIUTH JI0KA3aTEIIbHBIE PACCYKIICHHS B XOJ€ PEIICHUS 3a/1ay4;

— BJIQJICHUE CTaHJAPTHBIMU TPUEMAMH PEUICHUS PaUHOHAIBHBIX U HPPANUOHAIBHBIX,
MOKa3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN W HEPABEHCTB, UX CHCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCJIE Ul IOMCKA IyTH PELIEHUs 1
WJUTFOCTPALIMY PELICHNs YPAaBHEHUI U HEPABEHCTB;

— c(OpMUPOBAHHOCTb MPEJICTABICHUI 00 OCHOBHBIX MOHATUAX MAaTEMaTHYECKOTO aHalu3a U UX
CBOICTBaX, BIJIaJICHME YMEHHMEM XapaKTepH30BaTh IOBeIEeHUE (YHKIMHA, HCIOIb30BaHHE
MTOJIyYEHHBIX 3HAaHUH U1 ONTMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

— BIAJCHUE OCHOBHBIMM NOHATHUSMHU O IUIOCKUX W TPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
¢burypax, uX OCHOBHBIX CBOICTBaX;

- c(OpMUPOBAHHOCTh YMEHHUS pAaCIO3HABaTh T€OMETpUUecKre GUTYyphl Ha YyepTexax, MOACIAX U
B peaJlbHOM MHpE; MPUMEHEHHE W3YUYEHHBIX CBOMCTB reomerpuieckux ¢uryp u Gopmys i
peuieHusi FTeOMETPUUYECKHX 3a/1a4 U 33Ja4 C PAKTUYECKUM COJIEP)KAHUEM;

— c(OPMUPOBAHHOCTb MPEJCTABICHUN O Ipolleccax M SBICHUSIX, UMEIOIIHUX BEPOATHOCTHBIN
XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAJTbHOM MHpPE, OCHOBHBIX IOHSTHI
JJIEMEHTapHOW TEOPUM BEpPOSTHOCTEH; YMEHUH HAxOIWThb M OLIEHUBAaTh BEPOSTHOCTH
HACTYIIJICHUS] COOBITUN B MPOCTEUIITNX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTHUKU
CIIy4alHbIX BEJIMYMH;

— BJIAJICHUE HABbIKAMU HCIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IPU PEUICHUH
3azay.

1.4. PexomeHnayemMoe KOJIH4ECTBO YaCOB HA 0CBOCHHUE MPOrpaMMbl Y4eOHOMH TUCIHMIIJIMHBI:
MaKCUMaJIbHOW yueOHOM Harpy3ku oOydatomierocs 427 yacoB, B TOM YHCIIE:

00s13aTeNbHON ayTUTOPHOM yueOHOM Harpy3ku obydatorierocs 285 yacos;

caMoCTOsTeNIbHON paboThl oOyuatomerocs 140 gacos.



2. CTPYKTYPA Y COJAEP KAHUE YUEBHOM JUCIIUILIVHBI
2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHOH padoThl

Buj yueOHoit paboTnl

Oovem uacos

MakcumajibHasi ydeOHasi HATpy3Ka 427
O0s3aTes1bHasl ayANTOPHAsI yueOHasi HArpy3Ka (Bcero) 285
B TOM YHCJIE:

JIabopaTopHO-TIPAKTUICCKUE 3aHATHUS 222
Teopernueckoe o0ydeHHE 63
Kypcogas pabora (1mpoekr) *
CamocrosiTesibHasi paboTa o0yualuierocsi (Bcero) 140
B TOM YHCJIE:

Jomawmnsis paboma 80
Koncnekmuposanue ¢ don. ucmoyHukos, no02omosxka coooujeHutl 14
Buvinonnenue pacuemmuo-epaghuueckux pabom 2
3auemnasn paboma 18
Pewenue séapuamuenvlx 3a0a4 u ynpasiCHeHu 26
Koncyabranuu 2
Wrorosas aTtecraiws B hopme 9K3aAMEHA




2.2. TemaTnueckuii I1aH u copep:kanue yyeOHoi qucunniaiuabl MATEMATHUKA

HOME ®opma
HaumenoBanme P O0bem ypoka Ypos
pasaenoB u TeM | ypoka | Coaep:kaHue yueOHOr0 MaTepuasia, MPaKTHYeCKUe 3aHATHS, CAMOCTOAATeIbHAS 4acoB eHb
pabota o0yyaromuxcs 0oCcBOE€
HHSA
1 2 3 4 5
IloBTOpEHUE
Conep:xxanue yueOHOro Marepuaja
IIpakTHyeckne 3aHATHS
1-2 . 2 113 2
JluneliHbIe ¥ KBaJIpaTHBIC YPaBHEHUS
3-4 . . 2 113 2
[IpeobOpazoBanme IMHEHHBIX BHIPAKECHUN.
5-6 | [IpeoOpazoBanme qPOOHBIX BHIPAKEHUH. 2 I13 2
7-8 | Penrenne 3agau. 2 I13 2
9-10 | Pemrenue HEpaBEHCTB. 2 I13 2
11-12 | Pemenue cucteMm ypaBHEHUH, PEIICHHE 3a1aY. 2 113 2
13-14 . 2 Kontpoib
KonTpoabHasi padora Ha TeMy «BX0IHOWM KOHTPOJIb)» o
3HAHUU
CamocrosiTesibHasi paboTa- qomaiiHss padota rmo reMaM "YIpoleHue BeIpakeHui", 5
"Peuienne MMHENHBIX U KBAapaTHBIX ypaBHeHU", "Pelienne cucremM ypaBHeHUI BTOPOI
crenenun","Penienre TMHEMHBIX HEPABEHCTB, CUCTEM JIMHEHHBIX HEpaBeHCTB","MeTo
unTepBanoB","[IpeobpazoBanue npoOHBIX BeipaxkeHuit","Kopau u crenenu","I'paduxm,
3amaun’,
Pazpmen 1.
OcHoBbBI
TPUTOHOMETPHUH




Tema 1.1 Conep:xanue yueOHOro Marepuasa
Pagnannas mepa | 15-16 | 1] Paguannas mepa yriia. 2 JICKIIMSI
yria. 2| BpamarensHoe nBuxenne. CHHyC, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIIa. 1
Bpamarensnoe IIpakTHYecKHe 3aHATHS:
newxenue. Cunyc, | 17-18 | Pemenue 3a1a4 Ha ONpENEIEHUE PAJMAHHON MEpBI yIIIA. 2 I13 1,2
KOCHHYC, TAHI'€HC CamocrosiTesbHas padora:- Jlomamnnss padora. «Pemenue 3aqa4 Ha onpeaeneHme 1
¥ KOTAHI'€HC YMucCJia. paI[HaHHOfI MEpBI YTIIa»
Conep:xxanue yueOHOro Marepuaja
Tema 1.2 1| OcHOBHBIE TPUTOHOMETPUUECKHE TOKECTRA. 2 Jlexuus 1
OCHOBHEIE 19-20 | 2| ®opmyiisl IpUBEICHUS. 1
TPUTOHOMETPUIECK IIpakTnyeckue 3aHATHS:
ne TOKACCTBA, 21-24 | Pemenwne 3a1a4 Ha (popMyIIBI IPUBEICHUS 4 13 1,2
opmyet CamocrosiTesibHas padora: 1
IIPUBCACHMA. nomMaurHss padora «IIpeobpazoBaHusi TPUTOHOMETPUUYECKUX BBHIPAKEHUH C TTOMOIIBIO
(hopmys IpUBEICHUS
Copep:kaHue y4eOHOI0 MaTepuaja
Tema 1.3 25 CuHYC, KOCHHYC ¥ TAHT€HC CYMMBI M Pa3HOCTH JIBYX YTJIOB. 1 JICKITHS 1
Cunyc, KOCUHYC U
TAHICHC CYMMBI 1 IIpakTHYecKue 3aHATHS:
26-28 3 I13 1,2
Pa3HOCTH JIBYX Pemenue 3amau
YIJIOB.
CamocTosiTenbHas paboTa M0 WHANBUAYAIbHBIM KapTOUYKaM 2
Conep:kanue y4yeOHOro MmaTtepuaJsa
Tema 1.4 29 CHHYC U KOCHHYC ABOMHOIO yrIia 1 JICKITHSI 1
Cunyc u xocunyc IIpakTnyecKoe 3aHsITHE :
JIBOHHOTIO yIJIa. 30 [IpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUN ¢ TOMOIIBIO IBOWHOTO yriia I13 12
CamocrosiTesibHas padoTa: qoMalnHssg padoTa Mo KapTouKaM
Tema 1.5 Conep:xanue y4eOHOro Marepuaja
Dopmyibl 31 1| dopMyIibl TOJOBUHHOIO YTIIA. 1 JICKITUS 1
MIOJIOBUHHOIO yria. | 32 [IpeobpazoBanus cyMMBbI TPUTOHOMETPUUYECKUX (PYHKIIHMI B IPOU3BEACHUE U 1 JICKITHUS 1
ITpeoOpa3oBanus 2| mpou3BeACHUS B CyMMY. BeIpakeHue TpUrOHOMETPUUECKUX (QYHKITUI Yepe3 TaHTeHC
CYMMBI MOJIOBUHHOT'O apryMEHTa.
TPUTOHOMETPHUECK IIpakTHyeckne 3aHATHS:




ux QyHKIHIA B 33-36 | Pemenue 3agau ¢ ucnosap30BaHueM (OpPMYIT TOJOBUHHOTO YIJia 4 113 1,2
IIPOU3BEJICHUE U . 1
IPOH3BETICHEA B CamocrosiTesibHast padoTa : - jomalHss padoTa <<CI)ORMYHBI IIOJIOBUHHOTI'O yTJIa.
CyMMY. [IpeoOpa3oBanusi CyMMBI TPUTOHOMETPUYECKUX (PYHKIUH B IIPOU3BEICHHE)»
T 16 Conep:xanue yueOHOro Marepuaja
HpeogglazoﬁaHHﬂ 37 [IpeoOpa3oBanHus NPOCTENIINX TPUTOHOMETPUYECKUX BHIPAKEHUH. 1 JIEKIMS 1
npoCTeiimix IIpakTHYecKoe 3aHATHE: _ _
TPHTOHOMETDHHUECK 38-40 | «IlpeobOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUYECKIX BBIPAKEHHUID) 3 I13 1,2
X BBIPAKCHUI. 3ayernas padoraNel: «[IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUI» 2 K;):;}I: I/(I)I;IIB
Copep:kanue y4e0OHOro MmaTepuaja
Tema 1.7. 4 Omnpenenenus QyHKIUN, UX CBOMCTBA U rpadUKu . Jert 1
Onpenenenust
GbyHKIUH, UX IIpakTHYecKHe 3aHATHS:
CBOIiCTBA U 42 Onpenenenrs GyHKIUN, X CBOUCTBA U TPadUKH 1 I13 12
rpaguku CamocrosiTesbHas padora: goMamHsas padora «Onpenenenne GyHKIHM, ©X CBOHCTBA 1
U rpaduKa »
Copep:kanue y4eOHOro MmaTtepuaJjia
Tema 1.8 43 1] Tpuronomerpuueckue GyHKIMU UX CBOICTBA U I'paduKu 1 JICKIUS 1
Tpuronomerpuuec 2| ObpaTHbIe TPUTOHOMETpUUYECKUE HYHKIIUU
Kue QpyHKIUH IIpakTHYecKue 3aHATHSL:
44-46 | "TpuroHoMmerpuyeckue QYHKIIMH UX CBOMCTBA U rpaduku’ 3 I13 1,2
Conep:xanue yueOHOro Marepuasa
47.43 1| TIpeoGpasoBanue rpadMKOB TPUTOHOMETPUYECKUX (DYHKIIUI . JICKIAA 1
Tp e:gr; (}]-ilHI/I e 2| I'paduku hyHKIMI ¢ MOAyJIEM 1 JICKITHSI 1
rpaduKoB 3| I'padux rapMOHHUECKOTO KOJIeOaHHs
Tpuronomerpuueck | 49-50 | IlpakTuyeckoe 3aHsiTue:
UX QyHKIHMHU [TocTpoeHue u uccaeoBaHue rpaguKOB TPUTOHOMETPUUECKUX (PYHKITHIA 2 I13 1,2
CamocTosiTe1bHast padoTa: gomaiHss padota " [locTpoeHue u uccienoBanue 1

rpaMKOB TPUTOHOMETPHUYECKUX (PYHKIMH '

Tema 1.10

Conep:xanue y4eOHOro Marepuasa




Ipocreitmne o1 [Ipocreiinirie TPUrOHOMETPUYECKUE YPAaBHEHU I 1 JIeKnus 1
TPUTOHOMETPHHCCK IIpakTHyeckoe 3aHsTHE:
HC ypaBHCHHA 52-53 | Pemenne npoCTeHINX TPUTOHOMETPHUECKUX YPaBHEHUH 2 113 1,2
2
CamocrosiTesibHast padora:
Homamnsist pabora "Pemienue mpocTeHmx TPUTOHOMETPHUYECKUX ypaBHEHUN"
o4 KonTpoabHnas padora o teme "Pelienre npocTelImx TpUroHOMETPUUECKUX 1 KoHntpoib
ypaBHEHU" 3HAHU
Conep:xxanue yueOHOro Marepuaja
Tema 1.11 55 PerieHne TpUrOHOMETPHYECKUX YpaBHEHHN 1 TICKITHSI 1
Pemrenne IIpakTHYecKoe 3aHATHE
TPUTOHOMETpHUECK | 56-58 | PemeHne TpUroHOMETPHUYECKUX YPaBHEHUH 3 13 1,2
WX YpaBHEHHI CamocrosiTebHast padoTa 2
PaboTa o kapToukam
Conep:kaHue y4eOHOro Mmarepuasa
59 [IpocTeiimme TPUTOHOMETPUIECKHUE HEPABEHCTBA 1 JICKITHS 1
Tema 1.12 IIpakTHyeckoe 3aHsATHE:
[Ipocreiimne 60-63 | Pemenue npocTelmmux TPUrOHOMETPUYECKIX HEPABCHCTB 4 113 1,2
TPUTOHOMETPHUYECK CamMocrosiTeibHast padoTa: 1
1€ HEPABEHCTBA Jlomamrass pabota "Penierne mpocTelimmx TPUrOHOMETPHIECKIX HEPABEHCTRB'"
3auerHnas padoraNe2 "TpuroHoMeTpUYECKHE YPaBHEHUS U HEPABEHCTBA" 2 K:;;I:I/?;b
Paznea 2.
ITpousBoaHas.
Texnuka
nugdepeHIupoBa
HUSA
Tema 2.1 Coaepxxanue yueOHOro MarepuaJa
[TonsTue o 64-65 [TocnenoBarenpHOCTH. CrIOCOOBI 3a/1aHNUS M CBOWCTBA YHCIIOBBIX 2 JICKITHST
npenene nocnenoBatenbHocTell. ([TonsTHe 0 mpenene mocnenoBaTenbHOCTH. CyIeCTBOBaHHE 1
IIOCJIEJ0BATEIBHOC npeiena MOHOTOHHOM OTpaHHYEHHOM mocnenoBareabHoCcTH. CyMMUpOBaHUE
TH. MOCIIEZIOBATEIILHOCTEH. )
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CymiecTBOBaHUE

2| beckoHeYHO yOBIBArOIIasi FEOMETPUYECKAsl TPOTPECCUs U €€ CyMMa

fipeaena IpakTHyeckne 3aHATHS:
MOHOTOHHON 66-68 | Pemenue 3a7a4 Ha onpeIeICHUE MTPEICIIOB I13 1,2
OTpaHWYCHHOM
HOCJICAOBATEIILHOC CamocrosiTeibHast padoTa 110 WHAWBHyaJbHBIM KAPTOYKAM
TH.
Tema 2.2 Conep:xaHue y4eOHOro MarepmaJia
TIponsBosHasl. 1) TIpousBoaHas, e€ reoMeTpudecKuil U pU3NIECKU CMBICIT. JeKIUA
[TonsaTHe o 69 2 1
. OcHoBHbI€e NpaBUiia AU PepeHIpoBaHUs
MIPOU3BOTHOM
byHKIMH, € IpakTHyeckue 3aHATHS:
reomerpudeckuii v | 70-73 | Pemenne 3anad Ha «OcHOBHbIE MpaBuia M(QepeHIPOBAHISD 113 12
(usmacckuit CamocTosiTeIbHAsE patoTa 00yJaIOMMXCs :TOMaNTHsIsi paboTa pelieHue 3a1ad Ha
CMBICIT. «OcHoBHBIE TpaBwIa MU HEpeHITMPOBAHNS)
Conep:kaHue y4eOHOro marepuasa
Tema 2.3 IIpakTHYecKue 3aHATHS:
[TpounzBoHBIE 74-75 | Pemenue 3a1a4 Ha HAXOXKJCHUE TPOU3BOAHON CYMMBI M Pa3HOCTH 113 1,2
CYMMBI, pa3HOCTH CamocTosiTeIbHAs padoTa :ToManrHss padoTa penieHre 3a1a4 Ha HaX0XKICHUE
MIPOM3BOJIHOM CYMMBI U Pa3HOCTH
Tema 2.4 Conep:kaHue y4eOHOro maTepuasa
TpousBosnas IIpakTHYecKue 3aHATHS
NIPOU3BE/IEHHUS. 76-77 | 1] IIpon3BoHast MPOU3BEICHUS. I13 1,2
[IpousBoaHas 2| TIpousBoHAS YACTHOTO.
HacTHOro CamocrosiTesibHasi paboTa oOyyaromuxcs AoMarsss padora «IIpousBoanas
MIPOU3BEACHUS U YaCTHOTOM.
Copep:xxanue yueOHOro Marepuasa
Tema 2.5 IIpakTHyeckue 3aHATHS:
HpoussoaHas 78-79 | HaxoxxmeHue IPOU3BOIHOMN CIOKHON (yHKIUN I13 1,2

CIIOKHOM (pyHKIMH

CamocTosiTes1bHAsA padoTa 00yyaroIIMXCs - JOMAIHAA paboTa pelieHne 3aa4u Ha
«Haxox/1eHre mpou3BOIHON CI0KHOM (PyHKIIUM»

Tema 2.6

Conep:xxanue yueOHOro Marepuaja
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YpaBHeHHE 80 YpaBHeHHE KacaTenbHOU K rpaduky QyHKIUH. JICKITHSI 1
KacaTeJIbHOU K IpakTHyeckne 3aHATHS
rpauky pyHkuun. | 81-83 | Pemenne 3anau Ha « [TPOM3BO/IHBIC OCHOBHEIX TEMEHTAPHBIX (PYHKIHH», «YpaBHEHIE 113 12
KacaTeIbHOU K TpaduKy QyHKITHIY
CamocrosiTesibHast paboTa o0yuyaromuxcs gomaisss padora «[IpousBoaHeie
OCHOBHBIX AJIEMEHTAPHBIX (YHKIMK. YpaBHEHHE KacaTelbHOH K rpaguKy QYHKIHNY.
Conep:xxanue yueOHOro Marepuaja
84 1 UccnenoBanue QPyHKIMH HAa MOHOTOHHOCTh ¥ DKCTPEMYMBI CEMHHAp 1
85 2| OTpICKaHWe HAMMEHBIINX W HAaHOOJBIINX 3HAUYCHUN (DYHKIIHH. CEMHHAp 1
Tema 2.8 86 [Ipumepsb! HcroNb30BaHMsI TPOU3BOIHOM JUIsl HAXOXKIEHHSI HAUITYYIIIETO PEeIIeHUs B ceMUHap 1
[Ipumenenue MPUKJIAAHBIX 3a7a49ax
TIPOU3BOJIHON K IpakTHYecKkue 3aHATHS
MCCICNOBAHNIO | 87-89 | «HaxoK/eHHE KPUTHICCKUX 3HAYCHUH (yHKIINN» I13
bynxuuii 1 «Ornpesienienre HAMOOIBIIErO U HAMMEHBIIErO 3HAYECHUIN (DYHKIIUI
HOCTPOCHHUIO Penrenwe 3a1a4 Ha ucceoBanue GYHKIMN M TIOCTPOEHHUE TPaQUKOB.
rpaguKoB. CamocrosTebHas padoTa o0yyaromuxcs JoMaIIHee 3a1aHKe Ha TpIMEHEHHEe
MIPOM3BOTHOM K MCCIIETOBAaHUIO (DYHKIIMI M MMOCTPOSHUIO TPa(UKOB.
3averHas padoraNe3d « Texauka quddepeHIIMpOBaHUS U UCCaeA0BaHNE QYHKIIUN ¢ KonTtpoinb
[IOMOIIIBIO TPOU3BOAHON» 3HaHUI
Tema 2.9 Conep:kaHue y4eOHOro maTepuasa
Bropas IIpakTHYecKue 3aHATHS
npousBojHas, ee | 90-91 | Pemenue 3amau Ha Temy: «HaxokieHHe BTOPOM MPOM3BOIHOMY I13 1,2
reOMETPUYECKUI U ) . .
dbramecki CaMOCTOHTe.m,l{aﬂ padora : JIOMAIIHSA paboTa HaxOXKJeHHE BTOPOU MIPOU3BOJHOM, e
CMBICIL reOMETPUYECKU U (PU3UUECKUN CMBICT.
Conep:xxanue yueOHOro Marepuaja
Tema 2.10 IIpakTHYecKkue 3aHATHUSA:
Haxoxnenue 92-93 " . CEMUHAp 1,2
R — [IpumMeHeHre MPOM3BOIHON K UCCIIET0BAaHUIO (DYHKIMHA 1 NOCTPOCHHUIO rpaduKoB.
HaxosxaeHne ckopocTu iist porecca, 3a1aHHoro (Gopmysioi u rpadgukom
nporecca,
3aIaHHOTO 94-95 | HaxoxzeHue BTOpoi Mpou3BOIHOWY. «HaxoxaeHne ckopocTu i mpoliecca, KonTpons
bopmyoit u 3aJJaHHOTO (OPMYJIOH U TpadrKOM» 3HAaHUU
rpaduxom CamocTosiTe1bHAsA padoTa : fomaniHee 3aganue llpumeHeHrne npou3BoHON K
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HcCieIoBaHui0 (DYHKITMI 1 MOCTPOCHHIO rpadukoB. HaxoxaeHne ckopocT Jyis
nporiecca, 3a1aHHoro GopMyJion u rpadukoM

Paspen 3.
IlepBooGpa3nas.
HNuTerpan
Conep:xaHue yueOHOro MarepuaJja
% [TepBooOpaznas. ACKHIA 1
Tema 3.1
IpakTHyecKkne 3aHATHS:
[IepBoobOpaznas.
97 Pemenwue 3a1a4 Ha Temy: «IlepBooOpazHasy. 13 2
CamocTosiTeIbHAsE padoTa: MHANBUAyAIbHAS paboTa MO KAPTOUKAM: «
[lepBooOpazHash»
Copep:kanue y4eOHOro MmaTepuaja
Tema 3.2
Dopmyna IIpakTHYecKkue 3aHATHS:
Hprorona— 98-99 | Pemenue 3amau o popmyne Herorona—JleriOHuta. 113 1,2
JleitOHMIIA. CamocrosiTesibHasi padoTa 00yJaronuxcsi JOMaIHssI padoTa: perieHue 3a1ad mo
dbopmyne Hprotona—IJleitOHuIa.
Conep:kanue y4ye0OHOro MmaTtepuasa
100 WHuterpan JICKITHSI 1
IlpakTHYecKue 3aHATHSL:
Tema3.3 101- Pemenue 3anau Ha remy «MHTterpan» 113 2
WNurerpan 102
103 KoHTpoib
KonTtpoabHnas padora no kaproukam: «Haxoxxaenue uHTerpanay SHAH
CamocrosiTesibHast padoTa 00yyaronuxcs JoOMalIHss padoTa: pemeHue 3aaad 1o Teme
HHurerpan
Conep:xanue y4eOHOro Marepuasia
Tema 3.4 104 [IpumeHeHre onpeeIeHHOTO HHTerpaa s HaXOXKISHHS UM KPUBOIUHEHHON JICKIIHSL 1
IIpumeHeHue Tparcuny.
OIpeIeIeHHOTO IIpakTHYecKHe 3aHATHSA:
105- I13 2

HUHTETrpajia i

Pemenne 3amaq Ha <<HpI/IMeHeHI/Ie OIMPECACIICHHOTO HUHTCrpajia JJIsI HAXOKACHU A
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HAaXO0XKJICHUs 107 IIJIOIIA I KPUBOJIUHEHHOHN TPAIICLIUI.
IJI0LAAN >
KPHBOJTMHEHHO CamocrosiTesibHast padoTa 1o KapTouKam: «IIpumeHeHue onpeaeIeHHOT0 UHTErpaja
Tparnewu. TUTSl HAXOJKICHUS TUTOIIAAM KPHUBOJIMHEHHON Tpanenumy
3aueTrHas padora Ned « [IpumeHeHue onpenesieHHOro HHTerpaia s HaX0XKICHUs 2 Kontpoib
IUTONIA1 KPUBOJMHENHON TPAIICLIKY. 3HAHUM
Conep:xxanue yueOHOro Marepuasa
Tema 3.5 IIpakTHyeckne 3aHATHSA:
[Ipumepsr 108- 2 113 2
«Pemrenne 3aa4 Ha MPUMEHEHUS UHTETpajia B QU3UKE U TEOMETPUNY.
MPUMEHEHHS 109
MHTETpaJia B 1
busnke n CamocrosiTesibHast padoTa - qoManrHss padora: « [Ipumepsl npruMeHeHus: HHTerpasa B
FEOMETPHH. (bU3NKe U TEOMETPUNY.
Paznen 4.
KopHu, crenenu n
Jorapupmsl
Conep:kaHue y4eOHOro marepuasa
110 1 JIEKITHS 1
Tema 4.1 Kophuu u 1| KopHu u crenexu.
crenenu. Kopuu > >
. 111 2| KopHu HaTypaJbHOM CTETIEHU U3 YKCIIa U UX CBOMCTBA 1 JICKITHSI 1
HaTypalbHON
112- | IlpakTHyecKue 3aHSITHS: 4 113 2
CTETeHU U3 YHUClia . .
UL HX CBONCTRA 115 Pemienue 3a1a4 Ha KOPHU HATYPaJIbHOW CTENEHH U3 YKMCIIA U MX CBOMCTBA
' CamocrosiTesibHasi padoTa:- [lomanrnss padora. Pemenue 3agad Ha CBOWCTBO 2
CTEIICHEN.
Copnep:xxanue y4eOHOro Marepuasa
Tema 4.2 Crenenu =
116 1‘ Crenenu ¢ pauMoHaIbHBIMU IOKA3aTENSIMU, UX CBOMCTBA. 1 JICKIUS 1
C palMOHAILHBIMU
IIpakTHYecKHe 3aHATHSA:
MOKA3ATENAMH, UX =7 3 3 17
CBOICTBa 119 Pemenue 3a1a4 Ha TeMy: CTeneHH ¢ pallMOHAIbHBIMU ITOKA3aTeNIsIMU, UX CBOICTBa ’
CamocrositesbHas padora: CTeneHy ¢ pallMOHAIbHBIMU MOKAa3aTEIsIMU, UX CBOWCTBA 1
Tema 4.3 Coaeprxanue yueOHOro MaTepuajia
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Crenenu ¢ 120 1| Crenenu ¢ 1eHCTBUTEIIBHBIMU MTOKA3aTEISIMU JICKIIMS 1
AeUcTBUTENbHBIMHA | 121 2| CBoIiCTBa CTENEHHU C JEHCTBUTEIBHBIM IOKA3aTeIEM JIEKIIHS 1
HOKa3aTCILIMHU. IpakTHyecKue 3aHATHS:
CaoiicTBa cTeneHn [ 199_ ) ) 3 2
C ACHCTBUTEIBHBIM | 193 Pemenue 3a1a4 Ha «CBONCTBA CTENEHHU C ICHCTBUTEILHBIM MTOKA3aTEIeM»
T1OKa3aTCe/IeM. CamocTosTenbHas padora: «KopHu U cTeneHmn»
Conep:xxanue yueOHOro Marepuasa
124 1| TIpeobpa3oBaHKe panuOHATBHBIX BBIPAKEHHI JEKIHsI 1
Tema 4.4 125 2| Pemenne uppanioHAIbHBIX YPaBHEHHUH JeKIUs 1
[TpeobOpazoBanue IpakTnyeckue 3aHITHS &
panroHaIbHBIX U 126- . T13 2
UDPAIHOHATHEX | 129 Pemenne 3amau «IIpeoOpa3oBanue paroHAIBFHBIX U UPPANMOHATIHHBIX BEIPAXKCHUI
BBIPKCHHI 130- | KonTpoJanHasi padota: «KopeHb N-oii crenenn. Penrenne npparmoHaIbHBIX KonTpoinb
131 YpaBHECHHIN 3HAHUI
CamocrosiTesqbHas padora: «PenieHue uppanoHaIbHbIX YPaBHEHUI»
Conep:kanue y4yeOHOro MmaTepuaJjia
Tema 4.5 132- | 1| Pemienue npocTeHInX MOKa3aTeIbHbIX YpPaBHEHHM JICKITUS 1
Perrenne 133 2 | Pemienue mokasareabHBIX YpaBHEHUI JICKITHSL
MOKa3aTeIbHbBIX IIpakTHyecKue 3aHATHA:
YPaBHCHHI 134- . I13 1,2
137 Penienne nmokaszaTenbHBIX YpaBHEHUI
CamocrosiTesibHas padoTa: gqoMamHss padora «PereHre moka3aTeIbHbIX YPaBHEHHI
Tema 4.6 Conep:xxanue y4eOHOro Marepuasia
Pemenue IlpakTH4ecKkue 3aHATHA:
I0Ka3aTeJIbHBIX 138- 113
HepaBEHCTB 139 Pernienue nokaszarebHBIX HEPABCHCTB
Tema 4.7 Conep:xanue y4eOHOro Marepuasia
Jlorapudm. 140- |1 | Jlorapudm. Jlorapudm uucia. OchosHoe no2apugpmuyieckoe moricoecmeo JIEKITHSE 1
Horépn(bM ameaa. 141 2 | IIpaBuna aeiictuii ¢ norapudmamu. [lepexos K HOBOMY OCHOBaHHIO. JIEKITHsE 1
CHOBHOE

IIpakTHYecKHe 3aHATHS:
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norapudmudeckoe | 142- | Pemenue 3amaq 113 2
TOKJIECTBO 145 «IIpeobpazoBanue TOrapuPMUIECKIX BBIPAKEHHI C TIOMOIIBI0 OCHOBHOTO
JlecaTUYHBIC U JTOrapu(pMHUUECKOTO TOKIAESCTBAY
HaTypaJbHbBIE «IIpeobpazoBanue JTOTapHPMUIECKUX BBIPAKEHHUN C TIOMOIIBIO OCHOBHBIX TPABHUII, C
JorapuMmBsl. MTOMOIIIBIO NIEPEX01a K HOBOMY OCHOBAHHIO»
[IpaBuna aeicTBuit
¢ Jjorapupmamu. CamocrosiTesibHast paboTa odyuaromuxcsi [IpeoGpasoBanue gorapupmMuuecKux
[Tepexon xk HOBOMY BBIPAKECHUUN
OCHOBAHHUIO.
Conep:xxanue y4eOHOro Marepuaja
Tema 4.8
IIpakTuyeckue 3aHATHS
Pemenue
HOTaPH(bMH‘IeSKHX iig_ Pemenue norapupmMudecknx ypaBHEeHHH 13 12
ypaBHEHUI
CamocrositenbHas pabora: Penenne norapudMuUyecKUX BhIPaKEHUH
Copep:kaHue y4e0OHOIr0 MaTepuaJja
IlpakTHYecKue 3aHATHUSA:
Tema 4.9 150- Pemenne norapupMuuecknx HEPaBEHCTB 13 12
Pemenne 153
Jorapupmuyecku | 154- | KonTpoJanHasi padora: « PereHue mokasareabHbIX H JIOTapu(PMAYCCKUX YPABHCHHN 1 Kontpoib
X HepaBeHCTB 155 HEPaBEHCTBY 3HAHUU
3averHasi padora Ne5 «Pemenue jorapupMuuecKux U NoKa3aTelbHbIX YPABHEHUIH Koutpoib
U HEPaBEHCTB» 3HAaHUU
Pa3zpgen 5.
DJIeMeHThbI
KOMOMHATOPHUKH
Conep:xanue y4eOHOro Marepuasa
156 JICKITHST
Tema 5.1 1 | OcHOBHBIE MOHATHS KOMOWHATOPUKH. 1
OcHoBHbIE
TTOHSTHS 2 | 3ajauu Ha MMOJICUET YMCIA Pa3MELIeHUH, IepecTaHOBOK, COYETaHHI.
KOMOWHATOPUKH. IIpakTHyeckue 3aHATHA
157- . . I13 2
158 Perienue 3a1a4 Ha MojCYeT yKcia pa3MeleH i, IepecTaHOBOK, COUETaHHIH.
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159 . . 1 KonTpons
KonTtpoabsHas padora «lloacder uncna pa3MenieHu, mepecTaHOBOK, COYCTAHUIDY AR
CamocrosiTesbHast padoTa o0yyaromuxcs JoMalHsas padoTa pelieHue 3aj1ayd Ha 1
MOJICYCT YUCJIA Pa3MEIICHHIN, IEPECTAaHOBOK, COUYCTAaHUI
Conep:xanue yueOHOro Marepuasa
Tema 5.2
IpakTHyeckune 3aHATHS:
Pemenue 3agau Ha
160- 2 I13 2
nepedop 161 Pemrenue 3agau Ha mepebop BapuaHTOB.
BapUAHTOB.
CamocrosiTesbHas padora obyyatonuxcsi Penenue 3amay Ha nepeOop BapUaHTOB. 1
Conep:xxanue yueOHOro Marepuasa
Tema 5.3 162 ®dopmyna bunoma HerotoHa 1 JICKITUS 1
®opmyna bunoma | 163 Pemenue 3aay no popmyne bunoma HeroToHa 1 113 2
Herotona. CamocrosiTejibHast padoTa 00yJaronuxcs JOMAIIHSs padoTa penieHue 3a1ad mo 2
dhopmyne 6mHOMa HproToHA.
Pa3zpneun 6.
DJIeMeHTbI
Teopuu
BEPOSATHOCTEM
Conep:kanue y4eOHOro marepuasa
Tema 6.1 IIpakTHYecKkue 3aHATHS:
Cobrrrus, 164 perenne 3a Cob 6 2 113 12
BEPOSITHOCTE 165 nad Ha « CoObITHE, BEPOSITHOCTH COOBITUS
COOBITHS CamocrosiTesbHasi padoTa oOydJaromias JOMaIIHssI padoTa penieHue 3a1a4 Ha 2
cOOBITHE, BEPOSITHOCTH COOBITHS
Conep:xxanue yueOHOro Marepuasa
Tema 6.2 IIpakTHYecKkue 3aHATHSL:
CioxeHUe U 166- . 2 I13 1,2
YMHOYKCHHE 167 Pemenue 3a1a4 Ha clio)KeHUE U YMHOKEHUE BEPOSTHOCTEN
BEPOSATHOCTEH CamocrosiTesibHasi padoTa 00yyaronuxcs JoMalrHss paboTa pelieHue 3aaad Ha 1
CIIO)KEHHE U YMHOXKEHHE BEPOSITHOCTEN
Paznea 7.
(TEOMETPUS)
IIpsimble u
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IJIOCKOCTH B

NPOCTPAHCTBE
Tena.1 Conep:xaHue y4eOHOro MarepuaJja
ema’7.
168 . JICKITHS
B3anmuoe B3anmHoe pacrnionoxeHue AByX NpsiMbIX B IPOCTPAHCTBE. [lapaimienbHOCTh MIIOCKOCTEN.
acIroJ0XKeHUe
II;B < IPAMLIX B IIpakTHyeckue 3aHATHS:
Hp};CTlil)jaHCTBe 169 Pemrenue 3agau Ha B3aUMHOE PACTIONIOKEHUE JIBYX MPSMBIX B IPOCTPAHCTRBE. I13
HapaJ'[J'IeJ'II)HOC"l.“I) [TapaniensHOCTh MIIOCKOCTEMH.
TOCKOCTEI CamocrosiTesbHast paboTa oOyuatomuxcs Bzaumuoe pacronoxeHue JByX NpsIMbIX B
' npocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEN. , KOHCneKm
Conep:kanue yuyeOHOro marepuaja
Tema 7.2 170 I[MapannensHOCTh MPAMOM H MIOCKOCTH e
[TapannensHOCTH p p )
IPSIMOiA 1 IpakTHYECKHE 3aHATHS:
TIJIOCKOCTH. 171 Pemenne 3a1ay Ha mapauIeIbHOCTh MPSIMOU U TIJIOCKOCTH. 113
CamocrosiTeqbHast padora: [lapauienbHOCTh MPSIMOM U TIJIOCKOCTH.
Copep:kaHue y4eOHOI0 MaTepuaja
172 . JICKITUS
Tema 7.3 [lepnieHIUKyISIPHOCTD MPSAMOI U MIOCKOCTH.
[TepnienaukynsipHo
(I;Tb nf)ﬂM}c,nZ E IlpakTHYecKue 3aHATHSL:
IOCKOCTH 173 Pemenue 3a1a4 Ha NEPNEHIUKYJISIPHOCTh IPSIMOM U TJIOCKOCTH. 113
' CamocrosiTesibHast padoTa o0yyaronuxcs JoMauHss paboTa pelieHue 3ajad Ha
MIEPIEeHIUKYJISIPHOCTD NMPSIMOM U TIIOCKOCTH.
Conep:xxanue y4eOHOro Marepuasia
Tema 7.4 174 [lepneHUKyISIPHOCTD IBYX IUIOCKOCTEN JICKIHA
HepnenaukynspHo IIpakTHYecKHe 3aHATHS:
CThb JIBYX 175 P . I13
ITOCKOCTEH eIIeHHE 33/1a4 Ha TIEPIIeHIUKYIIPHOCTh JBYX IIOCKOCTEN
CamocrosiTesibHast padoTa oOyuatomuxcs «lleprneHAuKyIIpHOCTh ABYX IIOCKOCTEN,
KOHCNEeKm
Tema 7.5 Coaepxxanue yueOHOro MaTepuajia
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JIByrpanuslii yron. | 176- . . JIEKIUS 1
177 JIByrpaHHBIN yros. Yroi Mexay NpsMOM U INIOCKOCTBIO. YTOJI MEXKY IUIOCKOCTSMH.
IIpakTnyeckue 3aHATHS:
178- . . I13 2
179 JIByrpaHHbIN yros. Yrosl Mexay NpsMOM U INIOCKOCTBIO. YTOJI MEXKy TUIOCKOCTSIMH.
CamocrosiTesbHast padoTa:- roManHsas padora J[ByrpanHslil yroia. Yroa Mexay
MPSAMOMN M TIJIOCKOCTBIO. YTOJI MEKTY TNIOCKOCTSIMHU.
Conep:xxanue yueOHOro Marepuaja
180- JICKITHS 1
181 [TepienaAMKYSIp ¥ HAKIOHHAS.
Tewa 7.6 IIpakTHYecKue 3aHATHS:
[Tepnienaukymnsip u 18- m 5
HaKJIOHHAS. 183 Pemenue 3anay Ha «[lepneHauKynsp 1 HaKJIIOHHAS.
184- KonTpons
185 3ayeTrHas padora Ne6 «IlepnenauKynsp U HaAKIIOHHAD) SHARH
CamocrosiTesbHas padora: JlomamHsas paboTa: perieHue 3a1ad Ha TeMY:
«IlepneHAUKYISIp U HAKJIOHHASD.
Conep:xxaHue yueOHOro MaTepuaja 1,2
Tema 7.7 IIpakTHYecKue 3aHATHS .
TeoMeTpruecKie 186- | 'eomeTrpuueckue nmpeoOpa3zoBaHus MPOCTPAHCTBA (MapauIeIbHBINA TEPEHOC, CHMMETPHS 113 2
IpeoGpasoBanms 187 OTHOCHUTEIILHO TUIOCKOCTH. )
[POCTPAHCTEA. CamocrosiTesibHasi paboTa c16yqafomnxc>1 «I"eomeTrpuueckue nmpeodpa3oBaHus
MIPOCTPAHCTBA: MAPAIIENIbHBIN EPEHOC, CAMMETPHUS OTHOCUTEIBHO
MIJIOCKOCTHY,KOHCNEKM
Conep:xxanue y4eOHOro Marepuasia 1,2
Tema 7.8 188 [TapannensHoe npoektupoBanwue. [Imomnaap oproronansHoi npoeknuu. (M3o0pakeHue JICKITHST 1
Hapasuienbroe MIPOCTPAHCTBEHHBIX (DUTYD).
MPOEKTHPOBAHUE. [ ag 3 1
Hp(I)/IC?[(]):)flllj{i):;::{II:IjHX [TapannensHoe npoekTupoBanue. [Inomanas oproronanbHoi npoekuu. (M3o0paxenue
duryp. MIPOCTPAHCTBEHHBIX (PUTYD).
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CamocTosiTenbHast padora oOyuatomuxcs «llapannensHoe IpoeKTUPOBAHUE.
[Inomaap oproroHansHOM npoekuu. M300paxkeHne npocTpaHCTBEHHBIX
buryp»,koncnexm

Pasnen 8.
KoopanHatsl u
BEKTOPBI
Tema 8.1 Conepaxanue yue0HOro MaTepHaJia
190 Jlekmust 1
OcHosrbIe OcHoBHble noHATHA. [IpsiMoyronbHas (aekapToBa) cucTeMa KOOPAUHAT B IPOCTPAHCTBE.
MTOHSTHS.
[psimoyrobHast IIpakTHyeckune 3aHATHS:
(mexapToBa) 191 «OcHoBHbIe TOHATHS. [IpsiMoyTOIBHAS (AEKapTOBA) CHCTEMa KOOPAWHAT B 113 2
cucreMa ITPOCTPAHCTBEC»
KOOpJIMHAT B CamocrosiTesibHast padoTa 00yJaronIuxcs JOMaIHss padoTa pereHne 3aaaq Ha
IpOCTPAHCTBE. OIIpeaeIICHUE KOOpAUHAT B IPOCTPAHCTBE
Copep:kaHue y4eOHOIr0 MmaTepuaJja
Tema 8.2 IIpakTHYecKue 3aHATHSA:
®opmyna 192- 113 1,2
« Pemrenue 3aau no popmyrsie pacCTosHUS MEXY IBYMS TOUKAMM.
paccrostHust Mexay | 195
JIBYMsI TOYKAMH. CamocrosiTesibHasi paboTa o0yyaronuxcs JoMalrHss padoTa pelieHue 3a1ad mo
(hopMyJie paccTOSTHUSL MEXK]TY IBYMs TOUKaMHU.
Conep:kanue y4yeOHOro MmaTepuasa
196- . CEeMUHA 1,2
Tema 8.3 197 VYpaBHeHust cepsl, MIOCKOCTH U MPSMOU. p ’
YpaBHeHus cepsl
CamocrosiTesibHast padoTa 00yyaronuxcs JoMalHss paboTa pelieHue 3aaad Ha
ypaBHEHUs chepbl, nrockocmu u npsamol.
Conep:kanme y4e0HOro MaTepuaja 2,3
Tema 8.4 P y P
Bexropsr. Mojyib IIpakTHYecKHe 3aHATHSA:
198- I13 1,2
BEKTOpA. 199 «Pemenue 3ama4 Ha Bekropel. Moaynes BekTopa. PaBeHCTBO BEKTOPOBY. ’
PasencrBo
BEKTOPOB. CamocTosiTe1bHAsA padoTa 00yyaroIMXCsl TOMalIHss paboTa penieHue 3a1ay Ha
BEKTOpbl. Moy BekTopa. PaBeHCTBO BEKTOPOB.
Tema 8.5 Coaeprxanue yueOHOro MaTepuajia
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CrnoxeHnue

HpaKaneCKne 3aHATHUA:

BEKTOPOB. 200- I13 1,2,3
« CnoxxeHne BEeKTOPOB. YMHOKEHHE BEKTOPA Ha YUCIION.
YMHO)€EHne 201
BEKTOpa Ha ynciao. | 202- KoHntpoib
KonTpoabHnas padora «Momayns BekTopa. CloXKeHHe BEKTOPOBY» o
203 3HAHUU
CamocrosiTesibHast padoTa 00yyaromuxcs JoMalHsas padoTa pelieHue 3aj1ayd Ha
«CrnoxeHre BEKTOpOB. YMHOKEHHE BEKTOPA Ha YUCIION.
Conep:xanue yueOHOro Marepuaja
204 JIeKITUS 1
Tema 8.6 PaznoxxeHne BeKTOpa 1o HanpaBICHHUSIM.
Pasnosxenne IIpakTHYecKkue 3aHATHS:
BEKTOpa 10 205- 03 5
HAMPABICHHAM. | o0 Pemenue 3a1a4 Ha «Pa3nokeHre BEKTOpa 10 HAITPABICHHUSIM.
CamocTosiTeIbHAs padoTa 00yJaIONIMXCs TOMAaTHss paboTa penieHne 3a1a4 Ha
pa3ioKeHue BEKTOpa O HAIIPABJICHUSM.
Conep:kanue y4yeOHOro MmaTtepuaja
Tema 8.7 IIpakTHYeckne 3aHATHSA
Yron mexay 208- v . I13 1,2
JBYMSI BEKTODAMH. | 209 TOJ1 MEX]Ty JIByMSI BEKTOpaMHU.
CamocrosiTesibHast paboTa o0yyaronuxcs JoMauHss padoTa pelieHue 3aaayd Ha
HAXO0XJACHUE yTila MeXKY JBYMsI BEKTOpaMH.
Tema 8.8 Conep:xanue y4eOHOro Marepuasa 1,2
[Tpoekmus Bexropa | 210 Jlexuust 1
A OCE [Ipoekuust BexkTopa Ha ock. KoopannaTel BekTopa. CKalsipHOE MPOU3BEACHNUE BEKTOPOB.
Koopaunatst IIpakTnyeckne 3aHATHS:
BEKTOpA.
p 211 Pemenue 3ana4 Ha « KoopauHate! BekTopa. CkaisipHOE IPOU3BEIEHIE BEKTOPOBY. I13 Z
CkanspHoe
NPOU3BEIECHHE CamocTosiTe1bHAsA padoTa 00yyaIOIIMXCsl TOMAlIHss paboTa pelieHre 3a1a4 Ha
BEKTOPOB. oTpeJielIeHue KOOPAMHAT BEKTOpa.
Tema 8.9 Coaepxanue yueOHOro MaTepuajia
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Ucnons3oBanune | 212 Hcnonbs3oBanue KOOpAMHAT U BEKTOPOB MPHU PEIICHUH MATEMAaTHUYECKUX U MPUKIIATHBIX Jlexmus 1
KOOpPJIMHAT U 3a/1a4.
BEKTOPOB IpHU
petrermn IIpakTHYeckHne 3aHATHS:
MaTeMaTH4eCKUX U [ 913 3 2
NPAKIAZHbIX 33124 | 915 3aueTrHas pa6ora Ne7 Ha temy «KoopanmHaTel BeKTOpa»
CamocrosiTesbHast padoTa o0yyaronuxcs JoMalHsas padoTa pelieHue 3ajad Ha
WCIIOIb30BAHNE KOOPJAMHAT M BEKTOPOB MPHU PEIICHUH MATEMATHYECKUX W MPUKIIATHBIX
3a/1a4.
Paznea 9.
MHOrorpaHHMKH
Copep:kanue y4eOHOro marepuaJjia 1,2
IIpakTHYecKHe 3aHATHS:
Tema 9.1
MEHOTOrpaHHbIe 216- «Pemrenue 3ajau Ha MHOTOTPaHHUKH, onpeziesienue Bepiunsl, pebpa, rpanu 113
219 MHOTOrpaHHuKa. Teopema Ditnepay.
YTJIBL.
PacuetHo-
MHOrorpaHHuKH. CamocrosiTesbHas padoTa odyyatonuxcs: CrenaTh MOJAETb Pa3BePTKH —
MHOTOI'paHHUKOB. BbINyKiible MHOTOrpaHHUKHU. Teopema Ditnepa. p cas
Conep:kanue y4yeOHOro MmaTtepuaja
IlpakTHYecKue 3aHATHSL:
Tema 9.2 220- Pemenue 3aga4u Ha onpe/ienieHNe OCHOBHBIX ITapaMeTPOB MapasuiesenuIe/a. I13 1,2
) 221 Pemenne 3a1a4d Ha onpeieneHUe mapaMeTpoB Kyoa
[Tapannenenunen.
222- Kontpoib
Ky6 KonTpoabHas padora no uHauBuaAyanbHbIM KapToukam: «llapannenenunen. Ky6» .
223 3HAHUI
CamocrosiTesbHast padora oOyuatomuxcs [lapannenenunen. Ky6, koncnexm
Copep:xanue yueOHOro Marepuaja 1,2
Tema 9.3 224 1
JICKIIU S
[pusma. [psmas u [Tpusma. [Ipsamas u HakIoHHAA mpu3Ma. [IpaBuibpHas mpusma.
HAKJIOHHAA IIpakTHYecKHe 3aHATHSA:
npu3Ma.
P 225- 13 2
I[NpaBusbHast 297 Pemrenue 3agau Ha onpeieieHUE OCHOBHBIX APaMETPOB MPU3MBI.
npu3Ma.

CamocrosiTesbHas padora obyuatomuxcs «[Ipusma. Ipsmas 1 HakIOHHAs TpU3Ma.
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[IpaBunbHas npu3May. , KOHCHEKm

Conep:xanue yueOHOro Marepuaja 1,2
228 [Tupamupa. [IpaBuibHas nupamuaa A !
Tema 9.4 pamuia. 1p pamuzia.
IMupamuna. IIpakTHYecKHe 3aHATHSA
[TpaBwibHas 229. P I13 2
——y 231 eIIeHue 3a/1a4 Ha ONpeeTIeHHe OCHOBHBIX MTapaMeTPOB MUPAMUJIBI.
CamocrosiTesbHast paboTa o0yyaronuxcs JoMalHsas padoTa pelieHue 3aj1ad Ha
OTIpeJieNIeHue TeOMETPHYECKUX IIEMEHTOB Hpamubl. [IpaBuitbHOM MupaMuipl.
Conep:xxanue yueOHOro Marepuaja
232 JIeKITUS 1
1| Yceuennas nupamua.
2| Terpasrup.
Tema9.5 PEP
IlpakTHYecKue 3aHATHS:
Yceuennas =
233- | Pemenue 3a1a4u Ha ONMpeEICHUE T€OMETPUICCKUX JIEMEHTOB YCEUCHHOMN MUPaMHIBI 1 I13 2
nupamMuja.
235 TeTpa’apa
Terpasap.
3auerHas padora Ne8 nmo reme: «K MHOrOTpaHHUKI KonTtpons
3HaHUI
CamocrosiTesibHast padoTa o0yyaronuxcs JoMalHss padoTa pelieHue 3ajgayd Ha
YCEUEHHYIO MUPaMUIY U TETPadJip.
Conep:xxanue y4eOHOro Marepuasia
Tema 9.6 236 CummMmetpuu B KyOe, B mapajiesenuiie/ie, B Ipu3Me U NupaMuje. Jleknus 1
Cummetpus B IIpakTnyeckune 3aHATHS
MHOTOTrpaHHHKaX | 237 Cummetpuu B KyOe, B mapaiienenuiesie, B Ipu3Me 1 MupamMuje. 113
CamocrosiTesibHasi padoTa 00yyaronuxcs JoOMalIHss paboTa pelieHue 3aaad Ha
CUMMETpPUH B KyOe, B apajuieNienumnesie, B pu3sMe U Mupamu/ie.
Tema9.7 Coaepxxanue y4eOHOr0 MaTepuajia
Ceuenus KkyOa, 238 JeKIHS 1
Ceuenust Ky0a, IPU3MBI U TUPAMUIBI.
MIPU3MBI U
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MUPaMUJIBL. IIpakTnyeckue 3aHATHS:
239- | Ceuenus Ky0a, IpU3MBI I13 2
241 Ceuenusi nupaMubl.
CamocrosiTesibHast padoTa 00yyaronuxcs JoOMalHsAs padoTa pelieHue 3a1ayd Ha
CeUeHUs Ky0a, MPU3MBI U TUPAMHUIBI
Conep:xaHue yueOHOro MarepuaJja
242- JTUCKYCCHS 1,2
243 [TpaBuTbHBIE MHOTOTPAHHUKH
Tema 9.8
IpakTnyeckne 3aHATHS:
[IpaBunbHBIE
244- | TlpencraBiieHHE O TPABWIILHBIX MHOTOTPaHHUKAX (TETpadap, KyO, OKTadap, A0AEKadAp U I13 2
MHOTOTpaHHUKH
245 HUKOCAdIP
CamocrosiTesibHast paboTa 00yyaromuxcs JoOMalIHss padoTa mpe3eHTalus —
coobmienue «IIpaBribHBIC MHOTOTPaHHUKIY, « MHpP TPaBUILHBIX MHOTOTPAHHHKOB)
Paznenl0. Tenan
MOBEPXHOCTH
BpallleHHs
Copep:kanue y4yeOHOro Mmarepuasa
Tema 10.1 246 Tena Bpamenus. Lumunap. OcHoBaHue, BbICOTa, OOKOBAasi MIOBEPXHOCTb, 00Opa3ytoras, JIEKITHS 1
Tena BpaieHusi. pa3BepTKa.
Hunuuap. IIpakTHYecKue 3aHATHUS:
OcHoBanue, 247- Pemenne 3agau Ha Tena Bpamenus. (Lumuuaap. OcHoBaHue, BRICOTa, OOKOBas 113 2
BBICOTa, OOKOBass | 248 MMOBEPXHOCTh, 00pa3yroIIas, pa3BepTKa. )
IIOBEPXHOCTH, 249 KoHnTtpoib
6 KonTtpoabsHnas padora: «OnpeneneHie OCHOBHBIX SJIEMEHTOB IIIIMHIPA» .
oOpazyromas, 3HAaHUU
Pa3BCPTKa. CamocrosiTesibHast padoTa o0yyaronuxcs JoMalHss padboTa pelieHue 3aaad Ha
«ununap. OcHoBaHUe, BBICOTa, OOKOBAsi TOBEPXHOCTH, 00pa3zyomas.
Conep:xanue y4eOHOro Marepuasia
250 Konyc. OcHOBHBIE 3J€MEHTHI KOHYyCa Jlexups 1
Tema 10.2 e Y
Konyc. OcHoBHbIE IIpakTH4yecKkne 3aHATHSA:
2JIEMEHTHI KOHyca | 251- I13 2
Pemenue 3anau Ha «Konyc. OCHOBHBIE 2JIEMEHTHI KOHYCa»
252
253 KonTpoabsHbie padorei: «OnpeneneHue OCHOBHBIX JJIEMEHTOB KOHYCa» KonTponb
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3HAHUN

CamocTosiTeIbHAsA padoTa 00ydaIOIMXCs TOMATHss paboTa peneHue 3a1a4 Ha
OIIPEJICJICHUE OCHOBHBIX 3JIEMEHTOB KOHYyCa

Conep:xanue yueOHOro Marepuaja

254 . JICKITUS 1
VY cedeHHBI KOHYC.
Tema 10.3
. IIpakTHYyeckue 3aHATHS:
VY cedeHHBI KOHYC.
255- . 113 2
256 Pemenue 3aga4 Ha «Y CEYEHHBIN KOHYCY.
CamocrosiTesibHast paboTa 00yJaronIuxcs JOMaIHss padoTa perieHue 3aaad Ha
YCEUYEHHBIN KOHYC.
Copep:kanue y4eOHOro MmaTepuaja
Tema 10.4 IIpakTHYecKkue 3aHATHS:
OceBble ceueHus U 113 1,2
CEYCHMH, 257- | Pemenue 3agauy Ha «OceBble CEUEHUS U CEUCHM S, TapalieNIbHble OCHOBAHUION.
rapajuieabHbIe 258
OCHOBAHMIO. CamocrosiTesibHast padoTa o0yyaronuxcs JoMauHss padoTa pelieHue 3ajgayd Ha
OCEBBIE CEUCHHUSI M CEUEHUs, TapalIeJIbHbIE OCHOBAHHUIO.
Tema 10.5 Conep:kanue y4yeOHOro MmaTepuaJja
Humuaap. OceBbie IIpakTHYecKue 3aHATHSL:
CCUCHUS U 259- | Pemenue 3amau Ha «{umuaap. OceBbie ceUeHHS M CEUCHUS, IMapalIeIbHbIC 113 2
CCYCHMH, 260 OCHOBaHHIO».
napauiCJIbHbIC CamocrosiTesibHast paboTa 00yyaronuxcs JoMaliHss paboTa pelieHue 3aaa4d Ha
OCHOBAHHIO. mwHAp OceBble CEYEHUS M CEYEHUS, apajlie]IbHble OCHOBAHUIO.
Tema 10.6 Conep:xanue y4eOHOro MaTepuajia
Konyc. OceBble IlpakTH4ecKkue 3aHATHA:
CCHCHHA U 261- « Konyc. OceBble ceueHus: U ce4eHusl, NapajljiebHble OCHOBAHUIOY. 113 12
CEeUeHus, 262
napajuieJabHble CamocrosiTesibHasi padoTa 00yyaronuxcs JoMalHss paboTa pelieHue 3aaad Ha
OCHOBAHMIO. KOHyC. OceBble CeYeHUs U CEUEHMs], MapallIeNIbHbIE OCHOBAHUIO.
Tema 10.7 Conep:xanue y4eOHOro Marepuasa 1,2

Hlap u cdepa, ux

IIpakTHYecKHe 3aHATHSA:
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CCUCHUSI. 263 [lap u chepa, ux ceuenus. KacarenpHast IIIOCKOCTH K cepe 1 TICKIUsI 1
264- I13 1,2
266 Pemenue 3amau «lap u cepa, ux ceuenus. KacarenpHast maockocTs K cheper. 3
267- 2 KonTponb
268 KonTpoabHnas padora: «OceBble ceueHUs Tell BpaLLEHUs» SHAHMH
CamocrosiTesibHast padoTa 00yJaronuxcs JOMalHsAs padoTa perieHre 3aaaq Ha map u 1
chepy, ux ceuenus. KacarenpHas miockocTs K cepe.
Pazpnen 11.
HN3mepenus B
reoMeTpuH
Copep:kanue y4eOHOro marepuasa
269- . . 2 I13
270 Pemenne 3a1a4 Ha mpuMeHEeHNE POPMYIT TUTOIIAAEH TTOBEPXHOCTEH MHOTOTPaHHIKOB
Tema 11.1 271- | JladopaTopHuasi padoraNel «OmnpenerieHne MOBEPXHOCTH MHOTOI'PAHHHUKA T10 2 JIT3 2,3
1losepxnocrs 272 TEOMETPUUECKUM MOJICTISIM)
MHOTOTPAHHIKOB Pemenue 3a1a4 Ha «OnpeeneHne TIOIIA I MOBEPXHOCTH MHOTOTPAHHHUKOB)
3auerHas padora Ne6 «OmnpeneneHue MIOAAA MOBEPXHOCTH MHOTOTPAHHUKOBY 3
Conep:xxaHue yueOHOro MaTepuaja 1,2
Tema 11.2 JIaGopaTopHO-NpaKTHYeCKHe 3aHATHS
Tomnas 273- | JlabopaTopnas padora Ne2 «Onpeneienne IOBePXHOCTH TeJl BPAaLIEHHs» 2 JIIT3 1,23
HOBEPXHOCTD 274 Pemenue 3anau Ha ®OpMyJIbl HOBEPXHOCTH LIMIIMHIPA U KOHyCa
Hnlfg:}?faa ! CamocTosiTeTbHAsi paboTa 00yUarOIIUXCsl TOMaNIHssi paboTa peleHue 3a1a4 Ha 2
(opMyJIbl TOBEPXHOCTH IUJIMH]PA U KOHYCA
Conep:xanue y4eOHOro Marepuasia
O"léeMa 11.3 IIpakTHUyecKkHne 3aHATHSA:
1/13;21;[61;1{;? 275 O06mbem u ero usmepenue. MHrerpaipHas popmysa o0bema 1 JICKITUS 1
Hnrerpasnas 276 Pemenue 3a1a4 Ha «O0beM U ero uzmepenue. MuterpanbHas popmysa oobemMay. 1 113 2
CamocTosiTe1bHAsA padoTa 00yUaIOIMXCsl TOMAlIHss paboTa pelieHre 3a1a4 Ha 00beM 2

¢bopmyna oobema.

u ero nu3Mepenue. MurerpanpHas Gpopmyna oobema.

Tema 11.4

Conep:xanue y4eOHOro Marepuasia
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O0beM kyb0a,

npsAMOYrojapHoro | 277- | JlabopatopHas padora Ne3 «O0beM MHOTOTPAHHHKOBY. 2 JIII3 1,2,3
napaienenunena, | 278 Pemenue 3a1a4 Ha hopmynbl o0beMa KyOa, PSIMOYTOJIBHOTO ITapauIesIeuIea,
MIPU3MBI, MPHU3MBI, THPAMHU/IBL.
[IUPpaMHUBIL. CamocrosiTesibHast padoTa o0yyaronmuxcs JoMalHsas padoTa pelieHue 3ajayd Ha 2
orpeiesieHe 00bemMa Ky0a, IpSIMOYTOIBHOTO TTapajuIeseue1a, IPU3MbI, TTHPAMHUIBI
Tema 115 Coaepxxanue yueOHOro MaTepuajia
Onpenenenne JlabopaTopHO-IpaKTHYeCKHEe 3AHSATHS:
obbema MiKHApa | 279- | JlaGopaTopHas padora Ned «Omnpenesnenune 00beMa TeJ BpalleHUs» 10 2 JIII3 1,2,3
1 KOHYyCa. 280 HHIMBHUAYAJIbHBIM reOMeTPHYeCKUM MOJIeJIAM
Onpenenenue Pemenue 3agad Ha hopmysibl oObeMa UIMHAPA U KOHYCA.
obbema rapa u Pemenue 3a1a4y Ha popMyspl 06beMa 11apa U MIouaau chepsl.
TIomaau chepsl. 3 KouTtpoinb
3ayerHnas padora Ne7 «OObeM Ten BpaleHus» .
3HaHUM
1,2
Tema 11.6 Conep:kanue y4yeOHOro MmaTepuaja
ITomoOue Tein. 281- [IpakTrnueckue 3ansaTus. Pemenne 3a1a4 Ha OTHOIIEHUS TUIOIIAIEH TTOBEPXHOCTEN 1 2 I13 2
OTHOIIIEHUS 282 00BEMOB ITOJO0OHBIX TE
101 A IeH 283- 3 KoHntpoib
N HTorosasi KOHTpPoOJbHasA padoTa o
noBepxHocTer u | 285 3HAHUU
00BbeMOB CamocTosiTe1bHAsA padoTa 00yyarOIMXCsl JIOMalIHss paboTa pelieHre 3a1a4 Ha
MOJIOOHBIX TEJ. nogo6ue Ten. OTHOIIEHUS TIJI0IaIel TOBEPXHOCTEH U 00bEMOB MOJO00HBIX TEJ. 1
405

J11g XapaKTepUCTUKH YPOBHS OCBOSHHS y4eOHOT0 MaTepHralia UCIONIB3YIOTCS ClIeAyIoNe 0003HAUCHHUS:
1. — 03HaKOMUTENbHBIN (y3HABaHUE paHee N3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. — penpoAyKTUBHBIHN (BBIIIOIHEHUE ICATEIHHOCTH IO 00pa3ily, MHCTPYKIIUU WIIH MO/ PYKOBOJCTBOM)

3.— HpOI[YKTI/IBHHﬁ (HJ'IaHI/IPOBaHI/Ie " CaMOCTOATCIIbHOC BBIITOJIHCHHUEC ACATCIbHOCTH, PCUHICHUC HpO6J'IeMHLIX 321,[[21“1)
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3. YCJIOBUS PEAJIM3AIINM YYEFHOU JUCHUTLIAHBI
3.1. TpedoBaHusi K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecredeHUI0
Peanmuzanmss ~ y4eOHOH ~ JMCHMIUIMHBI  TpeOyeT HaIM4Yug ~ y4eOHOro
00111e00pa3oBaTeIbHBIX AUCIUTUIHH.
O6opynoBanue pabounx Mect kabuHeTa:
— y4eOHBIE CTOJIBI ITO KOJHYECTBY O0YUArOIIUXCS;
— KOMIUIEKT y4eOHO-METOMUECKON JOKYMEHTAIIH.
— KOMIUIEKT y4eOHO-METOMUECKON JOKYMEHTAINH.
Komnneknus mudpoBsIx 00pa3oBaTeIbHBIX PECypCOB:
— 3JICKTPOHHBIE YUeOHUKH;
- JIIEKTPOHHBIE paboune Tepaau;
— 3JIEKTPOHHBIE TUIAKATHI,
— 3JIEKTPOHHBIE MOJIEIIH;
- JIIEKTPOHHBIE MYJIbTHMENA IPE3CHTAIIHH;
— 3JIEKTPOHHBIE BUICOMATEPHATIBI.
TexHnueckue cpencTsa 0Oy4IeHus:
-Komnerorep;
- [Tpoueccop
- MynapTUMEIMIHBINA TPOEKTOP;
- Kononkwu;
- DKpaH.
- leMoHCTpaMoOHHOE 000PYAOBaHKE: IPOSKTOP, IKPaH, KOMITBIOTED;
- CD muck «Ctepeometpus, 10 — 11xm», 2010

3.2. UudopmanuonHoe odecneyeHue 00yueHus

KaOuHeTa

Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX H3AaHUi, HHTepHeT-pecypcoB, ONOJHUTEIbHOMI

JINTEPaTypsbl

OCHOBHBIE UCTOYHUKU:

1. Anrebpa u Havanma matematuyeckoro anaimm3a. 10-11 kmaccer: yue6. s o6mieoOpa3oBar.
yupexaeauii. A.H. Kommoropos, A.M. Ao6pamon, O.Il. Jyaaunem u 1gp. - M.:

[Ipocsemenue, 2012

2. Tpuronomerpus. 10 xmacc: yueb.mocobue s obmieoOpazoBar. yupexaenuid, FO.H.
MakapeiueB, H.I'. Mwunmiok, K.M. Hemxkos, C.b. CyBopoBa; mnoa pen. C.A.

TensikoBckoro. - M.: [Ipocsemienue, 2012

3.T'eomerpus, 10-11: yueb.11 00meoOpa3oBaT. yupexkaeHH: 6a30BbIA U TPO(HII. YPOBHH,
JI.C. Atanacsn, B.®. byry3os, C.b. KamomueB u ap. - M.: Ilpocsemenue, OAO

"MockoBckue yueOnuku", 2012

4.Teomerpusi: yue6.ua 10-11xm. oOmieoOpaszosar. yupexnaenuit. A.B. Iloropemnos.- M.:

[Ipoceemenue, OAO "MockoBckue yueonuku", 2012

HNuTepHer- pecypcebl:

https://c1623.¢.3072.ru/course/view.php?id=541(miatpopma Moodle siaekTpoHHbIH Kypc)

OBC https://znanium.com

JlononHUTENbHBIE UCTOYHHUKY TSI CTYJICHTOB
H3nazaemcsa 6 cnedyoweii pedakyuu:

1.bammakoB M.M. Marematuka: anrebpa ¥ Hadajga MaTEeMaTHYECKOTO aHAM3a,
reoMeTpus: y4eOHUK HJsl CTYJIEHTOB MpPO(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aIHii,

ocBauBaronux npodeccun u cnenuansuoctu CI10. —M.,2017


https://c1623.c.3072.ru/course/view.php?id=541
https://znanium.com/

2.bammakoB M.M. Maremaruka: anrebpa M Hadajla MaTeMaTUYeCKOrO aHaiW3a,
reomerpusi: COOpHHMK 3amay MPOQWIBHOW HAINPaBICHHOCTH: y4el. MocoOue sl CTYJCHTOB
npoecCHOHATIBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3allMii, OCBaMBAOIIMX  NpPOoPeccuu |
cnenuanpHoctu CIIO. — M.,2017

3. bammakos M.M. Maremaruka: anrebpa ¥ Hadajga  MaTeMaTHYECKOTO
aHamM3a,reoMeTpus: 3aJadHuK: yd4eO. 1mocobue sl CTYJEHTOB  NIpOQecCHOHATBHBIX
00pazoBaTeNbHBIX OpraHU3alnii, ocBanBaIUX npodeccuu u crenuanbHocta CI1O. — M.,2017

4. bammakoB M.W. Marematuka: anreOpa W Hadyajla MaTeMaTHYE€CKOTO aHaJM3a,
reoMeTpusi: OJIEKTPOHHBIM yued.- METOA. KOMIUIEKC MJIsi CTYAEHTOB NPOPECCHOHANbHBIX
00pazoBaTeNbHBIX OpraHu3annii, ocBanBaoIMX npodeccuu u crnenuansHocta CI10. — M.,2017

5. Tyces B.A., I'puropreB C.I'., UBonmruna C.B. Matemaruka: anrebpa u Havana
MaTeMaTHYEeCKOro aHajiu3a, TIeOMEeTpUs: Y4YeOHHMK Uil CTYAEHTOB MNPOPECCHOHAIbHBIX
oOpa3oBaTeNbHbIX OpraHu3alyii, ocBanBarouux npodeccuu u cnenuansuoctu CI10. — M.,2017

Jlna npenooasameneii
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B pea. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)
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oOmiero o0pa3oBaHWsA, YTBEP)KICHHBIA TMpUKazoM MuUHUCTEPCTBA 00pa3oBaHHS W HAYKH
Poccuiickoit ®eneparuum ot 17 mas 2012 r. N413"

3.1IpumepHast ocHOBHass 0OpaszoBaTelibHAsI MporpamMma CpeaHero olmiero oopa3oBaHUs,
0/I00peHHast pemieHueM (eaeparTbHOro Yy4eOHO-METOAMYECKOTO OOBEIUHEHUS IO OO0IeMy
obpazoBanmuto (mpoTokoa oT 28 utons 2016 r. Ne 2/16-3).

4. bammvakoB M.U., llpranos I11.M.MeToandeckoe mocodue i moaroToBku k EI'9.—M.,
2014

5. Anekcanapos A.Jl., Bepuep A.JI., Peokux B.U. I'eomeTrpus (6a30BbIii U 1pOUITBHBII
ypoBHH). 10—11 k1. 2005.

6.Komsirua FO.M., TkaueBa M.B, ®eneposa H.E. u nmp. mon pen. Kuxuenko A.b.
Anrebpa u Hadajga MaTEeMaTHYECKOTO aHaiau3a (0a30BbIM U podIbHBINA ypoBHH). 10 KI1. — M.,
2005.

7. Hukonsckuit C.M., [loranmoe M.K., Pemernukos H.H. u ap. Anre6pa u Hauana
MaTeMaTH4ecKoro aHaimsa (0a30BbIid U MpoMIbHBINA ypoBHH). 11 k1. — M., 2006.

8. Hukonwsckuit C.M., Iloramoe M.K., Pemeraukos H.H. u ap. Anrebpa m Hauana
MaTeMaTH4ecKoro aHanusa (6a3oBsiid U mpoduibHbI ypoBHH). 10 Ki1. — M., 2006.

9. Iapeirun N.®. I'eomerpus (6a30Bsiii ypoBens) 10—11 k. — 2005.

10. Iexnenxuii W.JI. Matemartuka: Y4yeOHUK JUIsl CPEIHUX CIELHMATBHBIX Y4YEOHBIX
3aBenennii. — M.: Axagemus, 2003.

11. BoromonoB H.B. IlpakTuyeckue 3aHATHS MO MareMmaTHke: YdeOHOE Imocobu., S5-e
n3a. — M.: Bricimas mkodra, 2002.
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUMS YYEFHOI

JUCLUILINHDBI

KoHTpoib M oOLeHKa pe3yabTaTOB OCBOCHUS YYEOHOW JMCITUILTAHBI

OCYHICCTBJIACTCA

MpernojaBaTesieM B MPOIECCe MPOBEACHHS MPAKTHUYECKUX 3aHITHA M J1a0OpaTOpPHBIX pabdoT,
TECTHUPOBAHUS, & TAKXKE BBITIOJHEHHS OOYUYAIONIUMUCS WHAWNBUAYAIBHBIX 3aJaHHH, MPOCKTOB,

HUCCJIEJOBAHUIA.

Pe3yabTarsl 00yyeHus
(ocBOEHHBIE YMEHHS, YCBOCHHbIE 3HAHMA)

®opMbI U METOAbI
KOHTPOJISl M OLlEeHKHU
pe3yJibTaToOB 00y4eHHsI

OcBoenue coaepxanus yueOHON AUCIUIUIMHBI «MaTteMaTukay
obecriednBaeT  JOCTHKEHHE  CTYICHTAMH  CJIEIYIOIIUX
pe3ynbmamoe:.

* TUYHOCMHDBIX '

— c(pOpPMUPOBAHHOCTh TPEJCTABIEHUH O MaTeMaTHKe Kak
YHUBEPCAJIBHOM SI3BIKE HAyKH, CpEICTBE MOJACINPOBAHUSA
SIBJICHUH U POLECCOB, UACSIX U METOAAX MATEMATHKH;

— TIIOHMMaHW€ 3HAaYUMOCTM MAaTE€MAaTUKH JUIsl HAay4HO-
TEXHUYECKOTro mporpecca, copMHUpOBAaHHOCTh OTHOIIEHUS K
MaTeMaTHKEe KaK K 9acTH OOIIEUETIOBEUYECKON KYJIBTYPBI Uyepe3
3HAKOMCTBO C HMCTOpPUEH DPa3BUTHsI MATEMaTUKH, HBOJIFOLUEH
MaTeMaTHYeCKNX UAEH,

— pa3BUTHE JIOTMYECKOI'O0 MBIIIJIEHUS, IPOCTPAHCTBEHHOIO

BOOOpaKEHHUS, AaNTOPUTMHUYECKON KyJIbTYpbl, KPUTHYHOCTH
MBIIIJIEHUs] HAa ypOBHE, HeoOXoauMoM ansi  Oymyuiei
npoQEeCCUOHATBHON ~ AEATENIBHOCTH,  JUISL  NPOAOJDKEHMS

oOpa3oBaHMs U cCaMO00Opa30BaAHNS;

— OBJIaJICHUE MATEMaTHYECKUMH 3HAHUSIMH U YMEHHUSIMU,
HEOOXOJUMBIMM B TIOBCEJHEBHOM JKM3HM, S OCBOEHUS
CMEXHBIX €CTECTBEHHO - HAYYHBIX NUCHUIUIMH W AUCLUILINH
poECCHOHAIBHOTO IHKJA, JJIs TMOJydeHUss 0Opa3oBaHHUsS B
obnacTsax, He TpeOyromux yriayOJeHHOH MaTeMaTHYeCKOn
MOJATOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE
caMo0o0pa3oBaHWIO,  HA  MPOTSHKEHUM  BCEH  JKU3HH,
CO3HATENbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHMIO KaK
YCIIOBHIO YCHEITHOW MpodeCCHOHATBHOM M OOIIECTBEHHON
JeSITeNbHOCTH;

— TOTOBHOCTBH M CIIOCOOHOCTBH K CAMOCTOSTEIbHON TBOPUYECKOMH
Y OTBETCTBEHHOMU /1€ TEIbHOCTH;

— TOTOBHOCTHb K KOJUIGKTMBHOW paboTe, COTPYJHHUYECTBY CO
CBEpPCTHUKAaMH B 0Opa30BaTENIbHON, OOIIECTBEHHO IOJIE3HOM,
y4e0HO-UCCIIeIOBATENILCKOM, MPOEKTHOW M JPYrHMX BHUAAX
JeSITeNIbHOCTH;

— OTHOIIEHHWE K TPOo(hecCHOHATBFHON MAeATEeIbHOCTH Kak
BO3MOXXHOCTH y4YacTUSl B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX, OOIIEHAIIMOHABHBIX MPOOIIEM;

* Memanpeomemubix:

— YMEHHUE CaMOCTOSITENILHO OMPENENITh 1IeTU AeSATEeIbHOCTH U
COCTaBIISITh TUJTaHbI NeSITeNIbHOCTH; CaMOCTOSITENTEHO
OCYIIECTBIIATS, KOHTPOJIHPOBATH U KOPpPEKTHUPOBATH
JIeSITeNIbHOCTh; WCIOJB30BAaTh BCE BO3MOXKHBIC PECYPCHI sl

Texkymas ¢popma
KOHTPOJIA:

- YCTHBIN 0Ipoc;
- IIposepka
3a/1aHUS.

JIOMaIIHEro

TemaTnueckan
KOHTPOJISA:
-BrimonHenne mpakTHYECKUX
paboT 1o TemMam;
-BrimonHenne KOHTPOJIBHBIX

¢dopma

pabor;

-Brmmonnenune JIOMAIITHET O
3aJaHH;

-BrimmonHeHne TECTOBOT'O
3aJaiyis, B TOM  4YHCIE

OJICKTPOHHOI'O TECTUPOBAHMA.

IlepconanbHas
(rpynmoBast)
KOHTPOJIsI:

- Beimonnenue
71a00paTOPHBIX paboT 1Mo
VH/IMBUYJIbHBIM 3aJIJaHHSIM.

dopma

HUroroasi (o000miaroian)
¢dopma koHTpOIA:
-IIICbMEHHBIN SK3aMeH
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JOCTH)KEHHSI TIOCTaBJCHHBIX LIeJIed W pealu3aluy IUJIaHOB
JeSITEILHOCTH; BBHIOMPATh YCICIIHBIC CTPATETUU B PA3ITHMUHBIX
CUTYaIUsX;
— yMEHHUE NPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B
MPOIIECCe COBMECTHOM JEATENbHOCTH, YYUTHIBATh MO3ULIUU
JIPYTUX YYaCTHUKOB JEATENLHOCTH, 3(PPEKTHBHO pa3pemarh
KOH(JINKTBI,
—  BJIaJICHWE  HaBbIKAaMU  TIO3HABATEJIbHOW,  Yy4eOHO-
HCCIIEIOBATENIbCKOM W TPOEKTHOW MACSITEIIbHOCTH, HAaBBIKAMU
paspemieHuss mpoOJeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHUS MPAKTUUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3JINYHBIX METOOB IMO3HAHMS;
— TOTOBHOCTh W  CIOCOOHOCTH K  CaMOCTOATEIbHOU
MH(QOPMAIIMOHHO —TIO3HABATEIHLHOU JIEATETLHOCTH, BKJIIOYAs
YMEHHUE OPHEHTHUPOBATHCS B  PA3JIMYHBIX  HMCTOYHUKAX
nH(pOpMaIUK, KPUTUYECKU OIEHWBATH W WHTEPIPETUPOBATH
MH(pOpMaIINIO, MTOTYyYaeMYI0 U3 PAa3JIMUYHBIX HCTOYHUKOB;
— BJIQJICHHE SI3BIKOBBIMU CPEACTBAMU: YMEHUE SICHO, JIOTUYHO U
TOYHO W3JaraTh CBOIO TOYKY 3PEHHS, HCIIOIh30BaTh
aJICKBAaTHBIC SI3BIKOBBIC CPE/ICTBA;

— BIIaJIeHWE HaBBIKAMH TI03HABATEILHON pedIiekcuu
KaKk OCO3HaHMS COBEPIIAEMBIX JEWCTBUM M MBICIUTEIbHBIX
MPOIIECCOB, WX pPE3YyJbTaTOB W OCHOBAaHWW, TPAHUI] CBOETO
3HaHUS U HE3HAHUsI, HOBBIX MMO3HABATEIBHBIX 3a7a4 U CPEJICTB
JUTSI X TOCTHOKCHHUS;
— LEJeYCTPEMJIEHHOCTh B MOHCKaX W MPHUHITUU pPELIECHUH,
CO000Pa3UTEIHLHOCTh U
UHTYUILIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TPEACTABICHUI;
CIIOCOOHOCTH BOCTIpUHUMATh KPACOTY U TAPMOHUIO MUPA;
* HPEOMEMHBIX:
— chOpPMUPOBAHHOCTh TPEJCTABICHUH O MaTeMaTHKe Kak
4acTU MHPOBOM  KYJIbTYphl H MeECTE€ MaTeMaTUKH B
COBPEMEHHOM LMBWIM3ALUM, CHOCO0aX OINUCAHUS SIBICHUN
pEaIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;
— c(hopMHpPOBAaHHOCTh TMPEJACTABICHUNH O MaTEeMaTHUYECKUX
MOHATHAX KaK BaXXHEHIIMX MaTeMaTHYeCKUX  MOJENsX,
MO3BOJISIIOIIMX OINKCHIBATh M M3y4yaTh pa3HbIE MPOIECCHl U
SBJIICHUSA; TOHMMaHHE BO3MOXHOCTH  aKCHOMAaTHYECKOTO
MIOCTPOCHUS] MATEMATHUYECKUX TEOPHil;
— BJIaJICHHE METOJaMHU JI0Ka3aTeIbCTB U alTOPUTMOB PEIICHUS,
yMEHHE UX  MOPUMEHATb, IPOBOJAUTH  JIOKa3aTeJIbHbBIE
paccyXJIeHUS B XOJI¢ PELICHHs 3a/1a4;
—  BIAJICHUE CTaHIAPTHBIMU  TNPUEMaMH  peIlIeHUs
palMoHaJbHBIX M HUPPALMOHAIBHBIX,  MOKa3aTeNIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUU M HEPABEHCTB,
WX CHCTEM; HCIOJb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX
nporpaMM, B TOM 4YHCIE /I TNOWCKAa NYTU PELICHUs U
WJUTFOCTPALIMH PEILICHUs YPaBHEHU U HEPaBEHCTB;
— c(OPMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHATHUAX
MaTeMaTHYeCKOr0 aHajiu3a M WX CBOMCTBAX, BIIaJICHUE
yMEHUEM XapaKTepHU30BaTh MOBEJICHUE byHKIHUH,
WCIIO0JIb30BAHNE MOJIYUCHHBIX 3HAHUU JUIsl ONMCAHMs U aHaJIK3a

31




peanbHBIX 3aBUCUMOCTEN;

— BJAQJACHUE OCHOBHBIMHM IIOHATHUSIMHM O IUIOCKUX H
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpaX, UX OCHOBHBIX
CBOMCTBAX;

- c(OPMHPOBAHHOCTh YMEHHsI PAacllO3HABATh T'€OMETPHUECKHUE
burypel Ha UepTekax, MOJENAX H B pEaTbHOM MHPE;
MPUMCHCHUE W3YYCHHBIX CBOWCTB T'€OMETPHUYSCKUX (QUTYD U
dbopMyn ans pemeHus TEOMETPHUYECKHX 3a7ad M 3a1ad C
IIPAKTUYECKUM COJEPIKAHUEM;

— c(opMHUPOBaHHOCTh TMpPEJACTABICHUA O TMpoeccax |
SIBJICHUSIX, AMEIOLIUX BEPOATHOCTHBIN Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B  PEaJbHOM  MHpE,
OCHOBHBIX TIOHSTUWA DJIEMEHTAPHOW TEOPUH BEPOATHOCTEH;
YMEHUN HaxXxOAUTh W OIIEHMBATh BEPOSATHOCTH HACTYILICHHS
COOBITUH B TMPOCTEUININX TMPAKTHUYECKUX CHUTyalHusIX U
OCHOBHBIE XapaKTEPUCTUKH CIIyYalHbIX BEJINYH;

- BJIaJICHUE HaBBIKAMH HCTIOJIb30BaHUS TOTOBBIX
KOMIBIOTEPHBIX MPOrpaMM MPU PEIICHUH 3a]1a4.

Pa3padorunk:

TAIIOY PC () «MPTK» Kupnuenko H.B. npenomaBarens o0IenpodhecCuoHaIbHBIX
MUCIUAILINH
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