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1. OBIIAS XAPAKTEPUCTHUKA ITPOI'PAMMBI IPEJIMETA
OVYI1.04 MATEMATHUKA

1.1. Ob6saacTh NPpUMeHEeHHUS TPOrPAMMBI

Pabouas nporpamma npeamera OVYIL.0O4  MaremaTtuka  SBISE€TCS  YacThIO
obpa3zoBarensHoil iporpammel CITO B cootBeTcTBUU ¢ PI'OC cpenHero obmiero oopazoBanus
Ne 413 ¢ yuerom TtpeboBanmnii PI'OC CIIO mo mpodeccun 15.01.05 Capuiuk (pydHoil u
YaCTUYHO MEXAaHU3UPOBAHHOM CBAPKHU (HAIJIABKH)

1.2. MecTo mpeamMera B CTPYKTYype oOpa3oBarteibHOi nporpammsl CIIO:

PabGouass  mporpamma mpenmera  OVYIL.O4  Marematuka  OTHOCHUTCA K
oOmieo0pa3oBareIbHOMY  Y4eOHOMY IIMKIY OOpa3oBaTeilbHOW MPOTpamMMbl  CPEIHETO
poecCHOHATLHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C TOJy4ECHUEM
cpenHero obmiero oopazoBanust ¢ ydetoM TpeboBanuit @I'OC CIIO mo mpodeccun 15.01.05
CBapuuk (py4yHOM ¥ YaCTUYHO MEXaHU3UPOBAHHOM CBApKHU (HAIJIaBKH)

1.3. Pe3y1bTaThl OCBOEHHS MPeEMETA:

OcBoenne conepxkanus npeamera OYIL.04 Marematnka oOecneuWBaeT IOCTHIKCHHE
00y4aroIUMUCS CICITYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX

JIP 7) HaBBIKM COTPYOHHYECTBA CO CBEPCTHHUKAMH, JE€TbMHU MJIAQJIIET0 BO3pacTa,
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH;

JIP 8) HpaBCTBEHHOE CO3HAHHUE WM TMOBEJECHHWE HAa OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX
LIGHHOCTEH;

JIP 9) roTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATENIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTIIHON PO eCCHOHATEHON U 0OIIIECTBEHHOM JESTEHHOCTH;

MeTal'[peIlMeTHbIX: (peFYHHTI/IBHLIe, IMO3HABAaTCJIIbHBIC, KOMMYHI/IKaTI/IBHHe)

MP1) ymeHue caMOCTOSITEIBHO OMNPEACNATh MU JIEeITeIbHOCTH U COCTaBJSTH ILUIAHBI
JEATEIbHOCTH;  CaMOCTOATENIbHO  OCYHLIECTBISTh, KOHTPOJUPOBaTb M  KOPPEKTUPOBATH
JIEATEIIbHOCTD; UCMOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI I JOCTHKEHUS MOCTABJIEHHBIX L€
U peayun3aluy MIaHOB JeSTEIbHOCTH; BEIOMPATh YCTEIIHBIE CTPATETHH B PA3TUYHBIX CUTYAIIUX;

MP 3) BnageHue HaBbHIKAMU TMO3HABATEIbHOM, Y4eOHO-UCCIEAOBATEIBCKOM U TIPOEKTHOM
NeSATeTbHOCTH, HaBBIKAMH  pa3pemieHus MmpoOjieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEJIbHOMY MIOMCKY METOAOB PELIEHUS NPAKTHUYECKUX 3a7ad, TPUMEHEHHUIO PAa3JIUYHbIX
METOJIOB MMO3HAHUS;

MP 9) BnaneHue HaBBIKAMHU MO3HABATENbHON pedIeKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JIEUCTBUNA M MBICITUTEIBHBIX MTPOIECCOB, UX PE3YJIbTATOB U OCHOBAHWI, I'PAHUI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX NTO3HABATEIbHBIX 33/1a4 U CPEICTB X JOCTHXKECHHUS.

OOyuaromuiicss HayuYuTcsl (peryJIsTHBHbIE YHHBEpPCAJbHbIE Y4eOHbIe 1eiCTBHUS):

YV Pl - camocrosTenbHO ONpenensTh LENH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, MO
KOTOPBIM MOYKHO OTMPEAEINTD, YTO 11eJIh JOCTUTHYTA,

VV] P2 - oncHuBaTh BO3MOXKHBIC IMOCIIEACTBHS AOCTIDKCHUS IOCTAaBICHHOM IICIH B
NEATETLHOCTH, COOCTBEHHOW JKM3HM W JKH3HU OKPYXKAIOIUX JIIOJIeH, OCHOBBIBASICh Ha
COOOpayKeHUSIX AITUKHU U MOPAJIH;

YV P3 - craButh u GOpMYIHMpOBaTh COOCTBEHHBIC 3aJaud B 0Opa30BaTeIbHOMN
JEATETbHOCTH U )KU3HEHHBIX CUTYaIUsX;



YV]I P4 - oueHuBarh pecypchl, B TOM 4YHUCJIE BpEeMs M JIpyrHe HeMaTepUaJIbHbIC
pecypchbl, HEOOXOAMMBIE JIJIsl TOCTHXKECHUS TTOCTABIICHHOM 11EJTH;
YV P5 - BbIOupaTh MyTh JOCTHIXKCHHS IICJIH, TUIAHUPOBATH PEIICHHE MOCTaBICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUAJIbHbIC U HEMATEPUAIbHBIC 3aTPATHI;
YVY] P6 - opranm3oBbiBaTh 3(PGEKTHUBHBIM IOUCK PECYpPCOB, HEOOXOIUMBIX IS
JOCTHKEHUS IIOCTABIICHHOM 1IC/IH;
VYVJI P7 - conocraBisiTh MOJIYYEHHBIM PE3yJabTaT JEATEIBHOCTH C IOCTAaBICHHOMN
3apaHee LEJIbIO.

Oo0yuaromuiicsas HayuuTcs (MO3HABATeJbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS):

YV Il - uckarte U HaxXoAUTh 00OOIIECHHBIC CIOCOOBI PENICHHS 3a/1ad, B TOM YHUCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI WH(GOPMALMOHHBIA IMOMCK W CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHBIC ¥ TIO3HABATEIILHBIC) 33/1a4H;

YV II3 - wucnonb3oBaTh pa3jiMyHbIE MOJEIbHO-CXEMaTUYECKUE CpEeACTBa IS
MPEACTABJICHHS CYIIECTBEHHBIX CBSI3€ M OTHOIICHHH, a TaK)Ke MPOTHBOPEUYUH, BBISIBICHHBIX B
WH(OPMALIMOHHBIX UCTOYHUKAX;

YV I15) BbIXOOUTH 3a paMKH y4eOHOTO MPeMeTa U OCYIICCTBIISATH LIeICHANPABICHHBIN
MOKMCK BO3MOKHOCTEH ISl IMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB JIEHCTBUS;

YV T17) MeHSTh U yAepKUBATh Pa3HbIC MO3UIIMU B IIO3HABATEIBHON JEATCIILHOCTH.

IIpexmernbix: IlpeaMerHble pe3yjbTaTbl OCBOCHHSI YIJIYOJIGHHOr0 Kypca
MaTeMaTHUKH:

1) chopMUPOBAaHHOCTH MPECTABICHUN O MAaTEMATHKE KaK 4YaCTU MUPOBOM KYJIBTYpPHI U O
MECTe MAaTEeMAaTUKH B COBPEMEHHOU ITUBMIIM3AIUH, O CIIOCO0AX OMUCAHUS HAa MAaTEMATHYECKOM
A3BIKE SIBJICHUN PEaNbHOTO MUPA;

2) chopMupOBaHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHITHSAX KaK O BaKHEUIIUX
MaTEeMaTUYECKUX MOJEIISX, MO3BOJISIONIMX OMUCHIBATh U U3y4aTh PAa3HbIE MPOLIECCH U SBJICHMUS;
MMOHUMaHNE BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MATEMaTHIECKUX TEOPUH;

3) BiageHue METO/aMH J0Ka3aTeNbCTB M aITOPUTMOB PEIICHUS; YMEHHE UX MPUMEHSTD,
IIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0J1€ PELLICHUS 3a1a4;

4) BnaJieHHe CTAaHAAPTHBIMHU MPUEMAMH PEIICHHs] PAIMOHATBHBIX U HPPAIMOHATBHBIX,
MOKAa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHH W HEPABEHCTB, MX CHCTEM;
MCIIOJIb30BaHNUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHUCIE JUIsl TIOMCKA IYTH PELICHUs U
WJUTFOCTPALIMM PELIEHUs] YPAaBHEHUN U HEPABEHCTB;

5) chopMUpPOBAaHHOCTH NPENCTABICHUM OO0 OCHOBHBIX TMOHSATHAX, HACIX M METOJAx
MaTeMaTU4YeCcKOro aHaJln3a;

6) BIaJ€HNUE OCHOBHBIMHU TMOHITHSIMU O TJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
durypax, uX OCHOBHBIX CBOMCTBax; c(hOPMHPOBAHHOCTh YMEHHUsS PACIO3HABATh Ha YEepPTEXKaXx,
MOJCNIAX W B PEATHhHOM MHUPE T€OMETpHUYECKHE (PUTYPHI, MPUMEHEHHWE H3yYEHHBIX CBOMCTB
reoMerpuueckux ¢uryp u GopMmyn IS pelieHUs TEOMETPUYECKUX 3aJad M 3343y C
MIPAKTUYECKUM COJIEPIKAHHUEM;

7) chopMHpOBaHHOCTH TMPEACTABICHUN O TpoIeccax U  SIBICHUAX, HWMEIOIINX
BEPOSITHOCTHBIA XapakTep, O CTATHCTHYECKUX 3aKOHOMEPHOCTAX B peaTbHOM MHpE, 00
OCHOBHBIX TOHSTHSX 3JEMEHTApHOW TEOPUM BEPOSTHOCTEH; YMEHHUM HAaXOJUTh U OLICHUBATh
BEPOSITHOCTH HACTYIUJICHUS COOBITUNA B MPOCTEHINHMX MPAKTHUUYECKUX CHUTYaIUsX U OCHOBHBIC
XapaKTEPUCTUKH CIy4YalHbIX BEINYMH;

8) BilajeHWe HAaBBIKAMU WCIIOJIB30BAaHUSI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM TIpH
pELIeHUH 3a]1a4;

9) cdhopMUPOBAHHOCTh TIPEACTABICHHH O HEOOXOIWMOCTH JIOKA3aTENbCTB TIPH
000CHOBaHMM MAaTEMATHYECKUX YTBEPXKICHUH © POIU AaKCUOMATUKH B IPOBEICHUU
JETYKTUBHBIX PacCyKICHHUI;



10) copMuUpOBaHHOCTH TOHATUMHOTO amnmapara IO OCHOBHBIM paszieiaM Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX T€OopeM, (POpMYJT M YMEHHS UX MPUMEHSATh; YMEHHSI TOKa3bIBATh
TEOpPEMbI U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3aay;

11) cdopmMupoBaHHOCTH YMEHHMH MOAETUPOBATH pEATbHBIE CHUTYallUH, HCCIEI0BAThH
HOCTPOCHHBIE MOJIENIN, HHTEPIIPETUPOBATH MOJy4YEHHBIN pe3yJIbTar;

12) chopMupoBaHHOCTH TpeACTaBICHUN 00 OCHOBHBIX MOHATHSX MaTEeMaTHYECKOTO
aHalu3a ¥ MX CBOWCTBAaX, BIAJEHME YMEHUEM XapaKTepU30BaTh IOBeJCHHUE (YHKLHUH,
MCII0JIb30BAaHUE TOJYYEHHBIX 3HAHUM JUIsl ONMCAHMsI U aHAJIM3a pPeaJIbHbIX 3aBUCUMOCTEN;

13) BnaseHue yMEHHUsIMU COCTaBJICHUSI BEPOSITHOCTHBIX MOJIENIEH IO YCIOBHIO 3aJaud U
BBIYUCIICHHUSI BEPOSTHOCTH HACTYIUICHHSI COOBITHI, B TOM 4YHCIE C NpPUMEHEHUEM (opmMyi
KOMOMHATOPUKM M OCHOBHBIX TEOpPEM TEOPUU BEPOATHOCTEH; HCCIeNOBaHUSA CIy4alHbIX
BEJIMYMH 110 UX PacIpeeIeHHUIO;

14) nist cnenbiX U ca00BUASIINX 00YJIarOITXCSI:

. OBJIQJICHHE TIPaBUJIAMH 3alIUCU MAaTeMaTUYeCKUX (OPMYI U CIICIHAIBHBIX 3HAKOB
penbedHO-TOUEYHOM cucTeMbl 0003HaueHui JI. bpaitns;
. OBJIQJICHHE TaKTWJILHO-OCS3aTEIbHBIM CIIOCOOOM OOCJIEIOBAaHUS U BOCIPHUSATHUS

penbedHbIX H300paKEHUN MPeMETOB, KOHTYPHBIX H300paKeHUH Te€OMETPUYECKUX (QUTYyp U
Apyroe;

. HAJIMYUE YMEHHSI BBITIOTHATh T€OMETPHUUECKHUE TIOCTPOCHUS C TIOMOIIBIO LIUPKYJIsS
U JIMHEHKW, 4YMTaTh penbedHble Tpaduku dIeMEeHTapHBIX (YHKIMHA Ha KOOPAMHATHON
IUIOCKOCTH, TPUMEHSTh CIEUHUaIbHbIe MPHUCIOCOONEHHUS s  penbeHOro  uYepueHus
("Opadrcmen", "konpHuk");

. OBJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIOM MPOrPaMMbl HEBH3yalbHOTO JIOCTyHa K
MH(pOpMallil Ha 3KpaHEe NEPCOHAIBHOIO KOMIIBIOTEPA, YMEHHE HCIOJIb30BaTh IMEPCOHAIbHbIE
TUQIOTEXHUUECKUE CpPEeACTBa HMH(OPMAIIMOHHO-KOMMYHHKAIIMOHHOTO  JIOCTYyIa  CJENbIMU
00yJarouMMucs;

15) nia oOyuaromuxcst ¢ HapyUIeHUIMHU OITOPHO-ABUTaTEILHOIO anrapara:

. OBJIaJICHUE CHEUHUATbHBIMA KOMIIBIOTEPHBIMU CpPEACTBAMU IPEACTABICHUS U
aHaIM3a JAHHBIX M YMEHHE HCIIOJIb30BaTh IIEPCOHAIBHBIE CPENCTBA JOCTyNa C Y4ETOM
JIBUTATEIIbHBIX, pEUYE/IBUTaTEeNIbHBIX U CEHCOPHBIX HApYIIEHUI;

. HaJINYME YMEHUS UCIOJIb30BaTh EPCOHAIBHBIE CPECTBA JOCTYIIA.

OcBoenne  conepxanue npeamera OVYIL.04 Marematuka  anrebpa, Hadana
MaTeMaTUYeCKOro  aHajiu3a, TIeoMeTpus oOecrneyuBaeT JOCTHKEHHE  OOy4YarolUMUCs
CIIEYIOIINX PE3YyIbTATOB PEAU3ALUN IPOIPAMMBbI BOCIIUTAHUS:

JIP 4). TlposBasromuii ¥ JEMOHCTPUPYIOIINM YBaXKEHHE K JIOJSM TPYy/Aa, OCO3HAIOIIHMA
LIEHHOCTb cOOCTBEHHOT0 Tpyaa. Ctpemsuuiicst K OPMUPOBAHUIO B CETEBOM Cpejie TMUYHOCTHO U
po(hecCHOHATBHOTO KOHCTPYKTUBHOIO «1IM(POBOTO CIEAa».

JIP 7). Oco3Hamomuil NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKa; YBAKAIOLIHI
COOCTBEHHYIO U UYKYI0 YHUKAJIBbHOCTh B Pa3IUYHBIX CUTYalUsiX, BO Bcex (opMax M BHUAAX
JESATEIBHOCTH.



2. CTPYKTYPA U COAEPKAHUE NPEJIMETA
OVYIIL.04 MATEMATHUKA

2.1. O06beMm npeamera, BUAbI y4eOHOMH padoThI

Bujn yueOHoii padoThI O0BbeM yacos

YueOHasi HAaTpy3Ka 354

B TOM YHCJIC:

TeopeTHIecKoe 00ydeHNe 174
NPaKTHYECKUE 3aHATUS 168
[IpomexyTouHas aTTecTanus 12

IIpome:kyTouHasi aTTecTallUsA MPOBOIUTCS B (popMe oKk3amena




2.2. Temamuueckuii nnan u cooepscanue yueonou oucuunaunovt OYII. 04 Mamemamuka

HaumeHnoBaHue pa3jaeioB Copep:xanue yueOHOr0 MaTepHaJia, JIaopaTOpPHbIe H NPAKTHYECKHE PadOThI, O0Bem YpoBeHn YYJ Kona JIP
U TeM caMoCTOsITeJIbHAsI padoTa 00yUYaroIMuXCst 4acoB OCBOEHHUS peaau3zanuu
NMPOrpaMMbl
BOCITUTAHUSA
1 2 3 4
Beeoenue 14
Tema 1. ConeprkaHue yueOHOro MaTepuaia 6
PasBurue 1 | Lensle u panvoHaIbHBIE YUCTA. 2 JIP 9, YV]I P7, JIP7
MOHSITHSI 0 YHCTIe 2 | HeiicTBUTEIBHBIC YUCTIA. 2 Pl
3 | Je#cTBUS C OTPULATEIGHBIME U MTOJIOKHUTEIHHBIMI YHCIAMHU. 2
4 | TlpuOnrmKeHHAbIC BEIYUCIICHHS. 2
5 | Ilpubnusicennoe 3Hauenue @eaUYUHbL U NOZPEUHOCU NPUOTIUHCEHUIL. 2
6 | Komnaexcnvle uucaa. 2
[IpakTuueckue 3aHATUSL: YVl 113, P5 JIP 4
1 BemonHeHne apupMETHYSCKIX NeHCTBHN HaJl YUCIIAMHU. 4 2
2 HaxoxeHue npuOIM3UTeNIbHBIX 3HAYCHU I BEINYHH. 4 2
Pa3gen 1. @yHKkuuM, X cCBOiicTBa U rpadguku 12
Tema 1.1. Copepxanne yaeOHOTO MaTepuaia 4
DyHKIM. 1 | Oynkguu. O6nacTe onpenelieHnss ¥ MHOXKECTBO 3HaueHHi; rpaduk QyHKunu, 2 JIP 9, YV]I P7, JIP 7
CpoiicTBa GyHKIMH nocTpoeHue rpaduKkoB GpyHKIMH, 331aHHBIX Pa3JIMUYHBIMH CIIOCOOAMH. Pl
2 | CpoiictBa (DyHKIMH: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OIPAaHUYEHHOCTB, 2
3 | mepHOAUYHOCTS. 2
[TpoMexxyTku Bo3pacTaHusi U yObIBaHHMS, HaMOOJIbILIEE U HAaUMEHbIIEE 3HAUYCHHUS,
4 | TOYKH IKCTpEMyMa. 2
5 | 'paduueckas HHTEpPIIPETAIIHS. 2
[TpuMeps! PyHKIMOHAIBHBIX 3aBHCUMOCTEH B peabHBIX IPOIECccax M sIBICHUSX.
[IpakTuueckue 3aHATUSL: 2 YVIII, 113, P5 JIP 4
3 HccnenoBanne GyHKIMH U TOCTPOEHHE TPA(UKOB. 2
Tema 1.2. Cojeprxkanue yueOHOro MaTepuaia 4
Oo0parHas pyHkuus 1 | O6parnusie pynkunu. I'paduk obparHoit GyHKINH. 2 JIP 9, YV P7, JIP 7
2 | Obracme onpedenenus u 06aACMb 3HAYEHUT 0OPAMHOU PYHKYUU. 2 PI
3 | Apudmernueckue oneparmu Hag QyHKIUIMU. CiaoxkHast QyHKIHS (KOMIIO3UIINS). 2
Konrposnbnas padora no teme «Pynkuun. CoiictBa Gpynkumu. I'paduku GpyHKIum». 2 2
Pa3gen 2. OCHOBBI TPHTOHOMETPHH 43
Tema 2.1. | Cojneprxanue yueOHOro MaTepuaia 6




Tpurosomerpuieckue 1 | Paguannas mepa yrna. Bpamarensnoe asmkeHue. CHHYC, KOCHHYC, TaHI'€HC H 2 JIP 9, VV]I P7, JIP7
GyHKuHMN 2 | KOTaHI'€HC YHCIIa. 2 Pl
3 | OmpeznesneHust TPUrOHOMETPUUECKUX (DYHKIIUH, MX CBOWCTBA U IPaHKH. 2
[IpeobpazoBanus rpadukos. IlapaanenbHbli TepeHOC, CHMMETPHUsST OTHOCHTEIBEHO
ocell KOOpJIUHAT U CHUMMETPHUs OTHOCHTEIBHO Hadajla KOOpPJAMHAT, CUMMETPHS
4 | OTHOCHTENIFHO NPSIMOM Y = X, PaCTsDKEHUE U CKAaTUE BIOJIb OCEH KOOPANHAT. 2
OO6paTHBIE TPUTOHOMETPUIECKUE (PYHKITUH.
[MpakTHyeckue 3aHATHS: 6 2 YV, 113, P5 JIP 4
4. Ilpeobpa3oBanue rpa)iKOB TPUTOHOMETPUYECKHUX (PYHKIMIL.
Tema 2.2. ConeprkaHue y4eOHOro MaTepuaia 6
IIpeodpasoBanue 1 | OcHOBHBIE TPUTOHOMETPHYECKHE TOXKAECTBA, (HOPMYIIBI IPUBEICHNUSI. 2 JIP 9, YV]I P7, JIP 7
TPUTOHOMETPHYECKUX 2 | CuHyc, KOCHHYC ¥ TAaHT'€HC CyMMBI ¥ Pa3HOCTH JBYX YIJIOB. 2 Pl
BbIPAKCHHU 3 | CuHyc ¥ KOCHHYC JIBOWHOTO yIJa. 2
4 | @opmynel nonoeunnozo yena. Ilpeobpazosanus cymmbl MpUSOHOMEMPUUECKUX 2
@yHKYUl 6 nPou3eedeHUe U NPOUIBEOCHUsL 8 CYMMY.
Buipaoicenue mpuconomempuneckux @yHKyuil uepes MAH2EHC NOAOBUHHOZO0
apaymenma.
[IpakTuueckue 3aHATUSL: YVIII, 113, P5 JIP 4
5 IlpeoOpa3oBaHUs MPOCTEHIINX TPHUTOHOMETPUICCKUX BBIPAKCHUH. 8 2
KontponsHas padora mo teme «I[IpeoOpa3oBaHie TPHTOHOMETPHICCKUX BBRIPAKCHUN. 1 2 YV, 113, P5
Tema 2.3. Copneprxanue yaeOHOro MaTepuania 10
Tpuronomerpuveckue 1 | ApkcuHYC, apKKOCHHYC, apKTaHTE€HC YHCIIA. 2 JIP 9, YV P7, JIP 7
YPaBHeHHA 2 | [pocteiimme TPUTOHOMETPUYCCKUE YPABHEHHS. 2 PI
3 | PemeHue TpUroHOMETPHUYECKUX ypaBHEHHH. 2
4 | Ilpocreifiie TPUTrOHOMETPHUYECKHE HEPABEHCTRA. 2
[IpaxkTHyeckue 3aHATHA: Yyl 113, P5 JIP 4
6. Pemienne TpUTOHOMETPHUYECKHUX YPAaBHEHUH 1 HEPABEHCTB. 8 2
Kontponsnas pabora no reme «TpuroHOMeTprueCcKHe YpaBHEHID. 1 2 YVl 113, P5
Pa3nen 3. Ctenenu u kopHu. Jorapupm. CTtenenHble, nokasarejabHble U Jorapupmuyeckue GyHKIUU 32
Tema 3.1. Copepxanne yaeOHOTo MaTepuaa 4
Crenennb 1 CrerneHu ¢ paluOHaTbHBIMU MTOKA3aTEIsIMHU, CBOHCTBA. 2 JIP 9, VYV P7, JIP 7
2 CrerneHu ¢ AeHCTBUTEIBHBIME ITOKA3aTEISIMU. 2 Pl
3 | CaoiicTBa cTeneHu ¢ IeHCTBUTENILHBIM [TOKa3aTesIeM. 2
[IpakTHyeckue 3aHATHS: YVl 113, P5 JIP 4




7. Ipeobpa3zoBaHue BBIpAKEHHH, COJEPIKAIINX CTEIIEHb C PALIMOHAIBEHBIM 6 2
MIOKa3aTeJeM.
Tema 3.2. Conepxanue y4eOHOrO MaTepuaia 2
Kophu n-oii crenenu 1 Kopuu HatypanbHO# CTENEHH U3 YKCIIa, CBOICTBA. 2 JIP 9, VYV P7, JIP 7
Pl
IIpakTHueckue 3aHATHS: VYV Iil, 113, P5 JIP 4
8. [IpeoOpazoBanye BhIpaKEHHUH, COEPIKAIINX PaJIUKAIIBL. 6 2
KonrposnbHas padora no teme «CTeneHb, KOpeHb N-0i CTENeHN. 1 2 YV 11, 113, P5
Tema 3.3. Conepxanue ydeOHOrO MaTepuaia 6
Jlorapugpm 1 | Jlorapudwm umncna. 2 JIP 9, VYV P7, JIP 7
2 | OcHoBHOE orapupMUIECKOE TOXKICCTBO. 2 Pl
3 | HecstuuHble n HaTypanbHble Jorapudmel. [IpaBuna nelicTBuii ¢ orapudmamu. 2
4 | Tlepexoq K HOBOMY OCHOBaHHIO. 2
[IpakTuueckue 3aHATUSL: YViIIil, 113, P5 JIP 4
9. IIpeobpaszoBanue Torapu(PMUICCKUX BEIPAKCHUH. 6 2
Kontponpras pabora mo teme «Jlorapudm» 1 2 YV 1I, 113, P5
Tema 3.4. Copneprxkanne yaeOHOr0 MaTepuania 6
Crenennslie, 1 | CrenenHas QyHKIUS, ee CBOMCTBA U rpaduK. 2 JIP 9, YV P7, JIP 7
MOKa3aTeJbHbIC H 2 | [oxka3aTtenpHas GYHKIHA, €€ CBOMCTBA U rpaduK. 2 PI
JorapugpmMuvecKue 3 | Jlorapudmudeckast QyHKIHA, €€ CBOMCTBA U TpaduK. 2
$yHkuuu 4 | Ilpeobpa3zoBanus rpadukos. [lapaniensHbINA TEpeHOC, CHMMETPHUS OTHOCHTEIIEHO 2
ocell KOOPIMHAT M CHUMMETPHS OTHOCHTEIBHO Hadajla KOOPJMHAT, CHMMETPHS
OTHOCHTEIJIFHO NPAMOH Y = X, pacTsDKEHHE U CKaTHe BAOJIb 0Cel KOOPIUHAT.
[IpaxkTHyeckue 3aHATHA: Yyl 113, P5 JIP 4
10. TIpeobpa3oBanue rpadukoB GyHKINH. 6 2
Pa3nen 4. YpaBHeHHsI 1 HEPaBEHCTBA 62
Tema 4.1. Copepxanne yaeOHOTO MaTepuaia 6
PanuonajbHbIe 1 PaBHOCUIBHOCTH YpaBHEHHMI, HEPABEHCTB, CUCTEM. 2 JIP 9, VYV P7, JIP 7
YpaBHeHHA U 2 | PaunoHanbHbIe ypaBHEHHUS, CACTEMbI YPAaBHEHHI 1 HEPABEHCTBA. 2 Pl
HepaBeHCTBA 3 | OcHOBHBIE MPHEMBI UX pelIeHHs (Pa3ioKeHHe Ha MHOXMHTEIH, BBEJACHHE HOBBIX 2
HEWU3BECTHBIX, MIO/ICTAHOBKA, Ipa)HuECKUN METON).
4 | Ucmonmp3oBaHne CBOMCTB W TrpadukoB (YHKIUN TpU pENICHUH ypaBHCHHH H 2
HEpaBEHCTB.
MerTo1 HHTEPBAJIOB.
W3o0paxkeHne Ha KOOPAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHWH ypaBHEHWH W
HEpaBEHCTB C JBYMsI IEPEMEHHBIMH M UX CHCTEM.
[IpakTuueckue 3aHATHSL: VViIil, 113, P5 JIP 4
11. Pemenne ypaBHEHIH 1 HEPABEHCTB. 8 2
Kontpomnsabie paboThl 1o TeMe «PannoHaapHbIE ypaBHEHHS U HEPABEHCTBAY. 1 2 YVl 113, P5
Tema 4.2. Copepxanne yaeOHOT0 MaTepuaia 6




HppanuonaabHbie 1 Pemenne nppanroHaabHBIX ypaBHEHUI. 2 JIP 9, VYV P7, JIP 7
YPaBHeHHS U 2 | PemeHue nppaiioHaJbHBIX HEPABEHCTB. Pl
HEPaBEHCTBA IIpakTHueckue 3aHATHS: YV Iil, 113, P5 JIP 4
12. Pemenre uppanoHaIbHbIX YpaBHEHHH U HEPABEHCTB. 8 2
KoHTposbHbIe paboThl o TeMe «/ppannoHaibHble ypaBHEHHS M HEPABESHCTBAY. 1 2 YV 11, 113, P5
Tema 4.3. Conepxanue yd4eOHOrO MaTepuaia 8
Iloxa3aTeabHbIE 1 Pemenne noka3atenpHbIX YpaBHEHH. 2 VYV Iil, 113, P5 JIP 7
YPaBHEHHS U 2 | Pemenue noka3aTeJabHBIX HEPABEHCTB.
HepaBeHCTBa IIpakTHueckue 3aHATHS: YV Iil, 113, P5 JIP 4
13. Pemenre nokaszaTelbHbIX YPaBHEHUH U HEPABEHCTB. 8 2
KontposbHas pabora no teme «Iloka3arenbHble ypaBHCHUS U HEPABSHCTBA 1 2 YV 111, 113, P5
Tema 4.4. Coneprkanue y4eOHOro MaTepuaia 6
Jlorapudmuyeckue 1 | Pewenue norapudMuuecKix ypaBHEHHH. 2 JIP 9, VY]] P7, JIP 7
YPaBHEHHA U 2 | Pemenne nmorapnpMuUecKuX HEPABEHCTB. 2 Pl
HepaBeHCTBA TIpakTHYeCKHE 3aHATHS: YV, 113, P5 JIP 4
14. Pemenne norapuMmdecKiux ypaBHEHUI 1 HEPABEHCTB. 8 2
KonTtponpHas pabora mo TeMe «YpaBHCHHS U HEPABCHCTBAY 1 2 YV 111, 113, P5
Paszgen 5. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A 39
Tema 5.1. Copneprxkanne yaeOHOr0 MaTepuania 6
YucjioBbie 1 Crioco0OBI 3aJ1aHKs M CBOMCTBA YKMCIIOBBIX ITOCJIEN0BATEILHOCTEMN. 2 JIP 9, VVII P7, JIP 7
M0CJIeJ0BaTEIbHOCTH 2 | Ilonsarue o mpeznelne Mociaea0BaTeNbHOCTH. 2 PI
3 | CymmupoBaHHKE MOCIE0BaTEIbHOCTEN. 2
4 | beckoHeyHO yOBIBaIOIIAs TEOMETPUIECKast IPOTPECCHS U €€ CyMMa. 2
5 | [onsATue o HEMPEPHIBHOCTH (PYHKITUHL. 2
Tema 5.2. Copneprxkanue yaeOHOr0 MaTepuania 6
IIpoussonnas 1 | [ousATHE O IPOU3BOIHON (QYHKINH, €€ TEOMETPUICCKUN M (PU3HMICCKIIA CMBICIL. 2 JIP 9, YV P7, JIP 7
2 | YpaBHeHHE KacaTeJIbHOU K rpaduKy (yHKIHH. 2 Pl
3 | Ilpou3BojHbIE CYMMBI, pa3HOCTH, IIPOU3BEICHUS, YACTHOTO. 2
4 | IIpou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKINH. 2
5 | IlpuMeHeHue NpOU3BOIHOM K UCCIEIOBAaHHUIO (DYHKIMN 1 IOCTPOSHHIO IPadUKOB. 2
6 | IlpousBoanbie 0OpaTHOW QYHKIIMU M KOMIO3UIMK (QYHKIIHH. 2
[IpaxkTHyeckue 3aHATHA: Yyl 113, P5 JIP 4
15. HaxoxieHue npon3BOAHOM. 8 2
KonrposnbHas pabora o teme «IIpon3BogHas». 1 2 YVl 113, P5
Tema 5.3. Conepxanne y4eOHOTO MaTepHuaia 6
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IIpumenenne 1 | IIpumeps! KCHONB30BaHUS IPOM3BOAHON JUIs HaXOXKACHHSI HAMIYUIIEro PELIeHHs 2 JIP 9, VV]I P7, JIP7
NMPOU3BOIHOM B MIPUKJIQJIHBIX 3aJa4ax. 2 Pl
2 | Bropas npou3BoaHas1, ee TeOMETPHUYECKUI U (PU3UYECKUIT CMBICIT. 2
3 | IlpuMeHeHue NPOU3BOIHOM K UCCIIEIOBAHHIO (DYHKIMH 1 IOCTPOCHHIO TPaUKOB. 2
4 | HaxoxkaeHue CKOPOCTH JJIsl ITpoliecca, 3aJaHHOTo (popMyItoii 1 rpaguKoMm. 2
IIpakTHueckue 3aHATHS: VYV Iil, 113, P5 JIP 4
16. Penenye npukIIaHbIX 3a1a4. 8 2
KonrposnbHas pabora o teme «lIpiMeHeHre NpOoHU3BOTHO. 1 2 YV 11, 113, P5
Tema 5.4. Conepxanue ydeOHOrO MaTepuaia 8
IlepBooOpa3Hast u 1 | IlepBooOpa3Has 1 HHTETpAaL. 2 JIP 9, YV P7, JIP 7
HHTerpaj 2 | ®opMyIbl HHTETPUPOBAHUSL. 2 Pl
3 | IlpuMeHeHue  ONpPEIENCHHOTO  HMHTErpajia  Julsl  HaXOXICHUsS  IUIOLIaIu 2
KpuBOJIHHEHHOH Tpamnenun. @opmyna HeroroHa—JIeiiOHuUIIA. 2
4 | Ilpumepsl IpUMEHEHHS MHTETpaNa B (PU3HKE U TCOMETPHHU. 2
[IpakTuueckue 3aHATUSL: YVl 113, P5 JIP 4
17. PemeHne nmpuKIIagHBIX 3a0a4. 8 2
KontponsHas padora mo teme «MHTErpan u ero npuMeHEeHHEY. 1 2 YV 111, 113, P5
Pa3gen 6. 'eomeTpus 61
Tema 6.1. Copneprxkanne yaeOHOr0 MaTepuania 6
Hpsameie u i1ockoctu B | 1 | B3anMHOE pacnonokeHue IBYX MPSIMBIX B IPOCTPAHCTBE. 2 JIP 9, YV P7, JIP 7
NMPOCTPAHCTBE 2 | [apammenbHOCTH IPSMON M ITIOCKOCTH. 2 PI
3 | [apamrenbHOCTB TIOCKOCTEH. 2
4 | IlepneHANKYISIPHOCTH MPSIMOM U TUIOCKOCTH. 2
5 | [lepnenaukynap U HaKIOHHAS. 2
6 | Yron Mexay npsMoi U MIOCKOCTHIO. 2
7 | Yroa Mexay TIOCKOCTSMH. 2
[eprieHIUKYIAPHOCTD ABYX MIOCKOCTEH.
I'eomerpuueckne npeoOpa3oBaHUs MPOCTPAHCTBA: MapajuUIeIbHBIM IepeHoc,
CHMMETPHSI OTHOCHTEIBHO IIOCKOCTH.
[MapannensHoe npoekTHpoBanue. 1300paskeHne mpocTpaHCTBEHHBIX QUryp.
[Tnoma b OpTOroHaNBEHON MPOCSKIHH.
[IpakTuueckue 3aHsATUSL: YVIIili, 113, P5 JIP 4
18. 1300pakeHne NpOCTPAaHCTBEHHBIX (QUTYD. 8 2
Tema 6.2. Conepxanne y4eOHOTO MaTepHuaia 8
MHoOrorpaHHUKH 1 | Bepuunsl, pebpa, rpaH MHOTOTPAaHHHUKA. 2 JIP 9, YV P7, JIP 7
2 | Pa3BepTtka. MHOrorpanssie yrisl. Beimykiisie MHOrorpanHuky. Teopema Diiepa. 2 PI
3 | Ilpmma. [Ipsmas n HakioHHAs npusMa. [IpaBuibHAs IpU3Ma. 2
4 | Tapamnenenunen. Ky6. 2
5 TIupamuna. [lpaBunbHast nupamuaa. Terpasap. 2
6 | Yceuennas nupammua. 2
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CumMeTpu B Ky0Oe, B apauiesenuIie/ie.

CumMeTpust B IpU3ME U TUpaMHUTIE.

Ceuenust Ky0a, IPU3MBI U TUPAMUIBI.

IIpencraBieHre O MNpaBHIBHBIX MHOTOTPaHHUKAx (TeTpasap, KyO, OKTa’p,
JIOJEKa’Ip U UKOcadIp).

IIpakTHyeckue 3aHATHA:
19 HaxoxaeHre N0BEpXHOCTEN MHOTOIPaHHUKOB.

VY1, 113, P5

JIP 4

Tema 6.3.
TeJia U IOBEPXHOCTH
BpaLleHus

Coneprkanne yqeOHOTO MaTepHaia

Iununzap u KoHyc.

YcedueHHbI KOHYC.

OcHoBaHMe, BEICOTA, 00KOBAsI HOBEPXHOCTH, 00pa3yIoIas, pa3BepTka.
OceBbI€ CEUEHHSI U CEUEHHS, TapaieIbHbIe OCHOBaHHUIO.

ap u cdhepa, ux ceueHns.

KacarenpHast IuIockocTs K cdepe.

OOl WN -

NN NDDNDDNDDN

JIP9, YV P7,
PI

JIP 7

[IpakTrdeckue 3aHATHA:
20. HaxoxeHre moBEpXHOCTEH KPYTIBIX TEll.

N

Yyl 113, P5

JIP 4

Tema 6.4.
H3mepenusi B reoMeTpud

Cozepxanue yu4eOHOro MaTepuana

O0weM u ero u3Mepenue. uTerpaibHas popmyna oobeMa.

dopmyiel 00beMa Kyba, MPSIMOYTOJIBHOTO Napaiesenunesa, IPU3MBbL, IIMIHHIPA.
dopmyibl 00beMa MUpaMHIBI U KOHYCA.

DopMyJIbl IIOLAAN TOBEPXHOCTEH LUWIMH/PA U KOHYCA.

Dopmyiel 00beMa HIapa M riomany chepsl.

ITonoGue Tem.

OTHOIIEHN TJIONIAICH MOBEPXHOCTEH U 00HEMOB IMOTOOHBIX TEIL.

~NOoO O~ WN

NNPNDNPNDNDDNDDN

JIP 9, YV P7,
Pl

JIP7

[MpakTryeckne 3aHATHS:
21. Beruncnenre 00beMOB MHOTOTPAHHUKOB M KPYTJIBIX TEJI.

N

Yypaii, 113, P5

JIP 4

KonrponbHas padora o teme «IloBepxHOCTH M 00BEMBI MHOTOIPAaHHUKOB M KPYTJIBIX
TEI.

Yypaii, 113, P5

Tema 6.5.
KoopauHaTsl # BeKTOPbI

Copneprxanne yaeOHOro MaTepuania

[IpsmoyronpHas (IekapToBa) cUcTeMa KOOPAMHAT B IPOCTPAHCTBE.

®opMyJia pacCTOSIHUSI MEXKAY ABYMS TOUKaMH.

YpaBaeHUs chepol.

YpaBHEHUS TUIOCKOCTH U MPSMOU.

Bexkropsl.

Koopaunats! BexTopa.

Onepanuu HaJ BEKTOpamH.

Hcnonp3oBaHue KOOpAMHAT M BEKTOPOB TMPHU PEIICHUH MAaTeMaTHYEeCKUX U
MPUKJIAJHBIX 3a/1a4.

OB WN P

NFENNDN

JIP 9, YV P7,
PI

JIP 7

[IpakTuueckue 3aHATUSL:
22. BolnojHeHEe onepalyu HaJl BEKTOPAMH.

VY1, 113, P5

JIP 4
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Pa3gen 7. KomOnHaTOpHKA, CTATHCTHKA U TEOPHs BEPOSATHOCTEI

22

Tema 7.1. Conepxanue ydeOHOrO MaTepuaia 6
JJIeMEHTBI 1 OCHOBHBIC TOHATHS KOMOWHATOPUKY. 2 JIP 9, VYV P7, JIP 7
KOMOMHATOPHKH 2 | ®opmysbl KOMOMHATOPUKH. 2 PI
3 | ®opmyna bmHOMa HeroTOHA. 2
4 | CaoiicTBa OMHOMHHAIBHBIX K03 uurenToB. TpeyronpHuk [lackamns. 2
IIpakTHueckue 3aHATHS: YV Iil, 113, P5 JIP 4
23. Pemienue 3aa4, ¢ MCIOJIb30BaHUEM (OPMYJ KOMOMHATOPHKH. 8 2
Tema 7.2. Conepxanue y4eOHOTO MaTepuaia 6
DJiIeMeHThI TeOPUHU 1 | CoOsbITHe, BEpOSATHOCTH COOBITHS. 2 JIP 9, VYV P7, JIP 7
BepOsAATHOCTei 2 | IloHaTHE O HE3aBUCHMOCTH COOBITHH. 2 Pl
3 | CrnoxxeHne 1 yMHOXEHHE BEPOSITHOCTEH. 2
4 | uckpeTHas ciaydaiiHas BEIMYHHA, 3aKOH €€ PacIpeIeICHNU. 2
5 | YncnoBsle XapaKTEPUCTUKU TUCKPETHON CITy4aifHOW BETHMYUHEI. 2
6 | [omarue o 3aKoHE OOJBIINX YUCET. 2
[IpakTuueckue 3aHATUSL: YViIIil, 113, P5 JIP 4
24. CnoxxeHue 1 yMHOKEHUE BEPOSTHOCTEN 4 2
25. Haxox/1eHHe YMCIOBBIX XapaKTePUCTHK AUCKPETHON CITyyaiiHOI BeTMYUHEI. 4 2
Tema 7.3. Coneprkanue y4eOHOrO MaTepuaia 5
J1eMeHTBI 1 | OcHOBHBIE MOHATHS U METOJbI MATEMATHYCCKON CTATUCTUKH. 2 JIP 9, VYV P7, JIP 7
MaTeMaTH4ecKoii 2 | I'enepanbHasi COBOKYITHOCTB, BEIOOpKa, cpesiHee apudMeTnieckoe, MeAnaHa. 2 Pl
CTATHCTUKHU 3 | Perenue npakTHYeCKHX 33124 C IPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB. 2
KonrposnbHas padora no teme «KoMOMHATOpHKA, CTATUCTHKA U TEOPHH BEPOSTHOCTEI» 1 2 YVl 113, P5
[TpomexyTouHas aTTecTalus 12
Bcero: 354

Ilpomescymounas ammecmayus nposooumcs 8 hopme IK3amena
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3. YCJIOBUS PEAJIM3ALIMA TPOI'PAMMBI
OVYI1.04 MATEMATHUKA

3.1. Mamepuanvho-mexnuueckoe odecneuenue

Peanmuzanus nporpammel yaeOHou aucrumiuasl OYI1.04 Maremaruka TpeOyeT Hamuuue y4eOHOTO
KaOuHeTra MaTeMaTuKH.

O6opynoBanue yaeOHOro kKabuHeTa U paboynx MecT KabuHera:
- IOCAIOYHBIC MECTA 110 KOJIUYIECTBY 00YUAIOIIUXCS;

- pabouee MeCTo MperoIaBaTels;

- KOMIUTIEKT Y4eOHO-HATJISIIHBIX TOCOOHH 110 MaTEMAaTHKE;

TexHu4eckue cpencTpa 00ydeHHUs:

- HoyTOyK HP (11 mepcoHanbHbIi KOMIIBIOTED);
- MaHunynsTop Tuna mMeitb Genius NetScroll;
- OTHETYIIUTENb YTICKUCIOTHBIMH,

- IPUHTEP;

- KOJIOHKH;

- UIHTEpaKTHBHAs JOCKa.

3.2. Hngpopmayuonnoe obecneuenue ooyuenus
OcHoenble ucCmouHUKU (ReuamHble U30AHUA):

1. Kommoropos A.H. Anre6pa u Hauana ananm3a. 10- 11. IIpocBemenne.2019.

2. Teomerpus, 10-11: yueb. mis obmeodOpa3osar. yupexaeHuii / [A. B. Iloropenos 10-e¢ usn.,
nom. — M.: Ilpocsemenne, 2016. — 383 c.: uin.

3. Tynbumuckas E.E., MopakoBuuy A.I.  AnreOpa m Havama anmamm3a. 10-11 xmaccsr:
KOHTPOJIbHBIE padOThI: yueOHoe nmocodue. .- M.:Muemo3una,2017.

4. TonybeaI'. ®. Cratuctuka. Yueonuk mist HITO. OO0 UzparensctBo «I UD[». 2017

/onoanumenvuvle ucmounuku (nevwamuvle U30AHU):

5. Anrebpa u Hayama ananuza: yudeb. ams 10-11 xm. oOmieoOpaszoBar. ydpexaeHuin /
[LI.A.AmamoB, FO.M.Komnsrun, F0.B.CunopoB u np.].-131-e u3n.-M.: Tlpocsemenue, 2016.-
384c.:um.

6. BbammakoB M.U.. AnreOpa u Havana ananmm3a. 10 — 11 k1. Yueb. mis obmeobpa3osar. y4eo.
3aBeJleHui. — 4-e u3n., crepeorurt. — M.: Ipoda, 2016. — 400 c.: .

7. Teomerpus, 10-11: yueb. mist oGmeoOpazosar. yupexaenuit / [JI.C. AranacsH, B.®.byty30B,
C.b.Kanomues u np.]-15-e uza., nomn. — M.: IIpocsemenue, 2016. — 256 c.: u.

Dnexmponnbvie 0opazosamensHble pecypcnl:
8. http://lineyka.inf.ua/ - LINEYKA.INF.UA - MATEMATHUYECKUI ITOPTAJI
9. http://www.alleng.ru/edu/math.htm. O6pa3oBarensHble pecypcsl MHTEpHETA —
Maremarnka
10. http://www.ict.edu.ru. Criennaan3upoBaHHBII opTaT «HMuapopManmoHHO-

KOMMYHUKAIIMOHHBIC TEXHOJIOTUHU B 06p330BaHI/II/I
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4 XAPAKTEPUCTHUKA OCHOBHBIX BUJOB JEATEJIBHOCTHU

OBYYAIOIIIXCHA
ConepxaHue XapaKkTepHCTHKA OCHOBHBIX BU/IOB JesITeJIbHOCTH ®opMbI M METO/IbI
o0yueHus (pasaesibl oOyuamomuxcs (Ha ypoBHe y4eOHBbIX JelCTBUIi- OLICHKH
NPOrpamMmbl) MpeMETHBIX)
Beenenue O3HaKOMHTH C pOJBI0 MaTeMaTHKH B Hayke, TeXHHKe, | BxomHoi KOHTpOIB

9KOHOMUKE, HHPOPMALOHHBIX TEXHOJIOTHAX M NPAKTHYECKON
nestenbHocTH. O3HaKOMJIGHHE C LEsIMH M 3aJadaMu
W3yYeHMsI MaTeMaTHKH TpH ocBoeHnu mpodeccuit CIIO u
cnenuansHocreit CIIO

Pa3zButre noHaTHs O
YUCJIIC

BrinmonHuTh apI/I(l)MeTI/IquKI/Ie NCeUCTBUS  HaT qyucjaMu,
coueTad YCTHBIC HW MNHCBMCHHBIC TIPUCMBI. Haxoxnenue
HpI/I6J'II/DKeHHI)IX 3HAQUEHUH BEIWYUH U HOFpeIHHOCTeﬁ

BBIYMCIICHUH (aOCONIOTHOM M OTHOCHUTENBHOMN); CpaBHEHHE
YHUCIIOBBIX BBIPAKEHUI. Haxoxnenue omubdoK B
npeoOpa3oBaHMAX W BBIYUCICHUSAX (OTHOCHTCS KO BCEM
ITYHKTaM IIPOTPaMMBbl)

DKcnpecc-onpoc,
[MpakTnyeckoe 3ausrue 1,
2

Kontponbnas pabora;
Tect

Kopnu, creneny,
JOTapuPpMBI

O3HaKOMHTH C HOHSATHEM KOPHS N-il CTENEHU, CBOWCTBAMH
panukanoB u HpaBUIaMU CpaBHEHHUS KOpHEH.
DopMyNnUpOBaHHE ONpEAEICHUs KOPHA U CBOWCTB KOpPHEH.
BbluMcIUTe M CpaBHEHHTh KOPHEH, BBINOJIHEHHE NPUKUIKA
3HaueHHs1 KOpHA. IIpeoOpa3oBaHMEe YMCIOBBIX M OYKBEHHBIX
BBIPAKEHUH, COJEPKALUX PaJUKalbl. BIOIHEHNE pacyeToB
no ¢Qopmymnam, copepKallMM —pagvKaibl, OCYLIECTBIISSA
HEeoOX0/IMMble MOACTAaHOBKH U IpeoOpazoBanus. Onpeaenurhb
PaBHOCUJIBHOCTH BBIP@XXEHUW C pagukaiaMu. PemeHue
UppalMOHANBHBIX ypaBHEHHH. O3HAKOMJIEHHE C IOHSATHEM
CTENEHU C JEHUCTBUTENBHBIM IOKasaTteneM. Haxoxxnenue
3HAQUEHWH  CTENeHW, HCHOJb3Yys IpU  HEO0OXOIMMOCTH
HHCTPYMEHTAJbHBIE CPEACTBA. 3alUChIBAHME KOPHA n-i
CTENICHW B BHJE CTENEHH C JPOOHBIM TMOKa3aTeleM |
Ha00OPOT. DopMyIpoBaHUE CBOMCTB creneHei.
Bbluncnenne cremeHedl ¢ palMOHANBHBIM — IOKAa3aTeleM,
BBINOJIHEHWE IPHKUIKHA 3HAYEHUs CTEHNEHH, CpaBHEHHE
creneHeir. I[IpeoOpazoBaHme YHCIOBBIX U  OYKBEHHBIX
BBIDAKEHUH, COJEp)KAlIUMX CTENEHU, IPUMEHsS CBOMICTBA.
Pemenne moka3zaTenpHBIX ypaBHeHHH. O3HaKOMIICHHE C
MIPUMEHEHNEM KOpPHEH U CTeNeHe! MPH BBIYUCICHUH CPEIHUX,
JIEJICHUH  OTpe3Ka B  «30J0TOM cedeHuW». Pemenue
MIPUKJIAIHBIX 33/1a4 Ha CII0HbIE MTPOICHTHI

CamocTostensHas paboTa
[IpakTuueckoe 3ausitue 7,
8,9

[Ipeobpa3oBanune
anreOpandecKux
BBIPa)KEHUM

Beimonute  mpeoOpazoBaHWE  BBIPAKCHMH, PUMEHEHHE
(hopmyi, CBA3aHHBIX CO CBOWCTBAMH CTETICHEH U JIOTaprU(pMOB.
Onpenenenue obmactn JIOITyCTUMBIX 3HaYeHUN
norapu(pMUIEcKOro BeIpaxeHus. Pemenne sorapudMuueckux
ypaBHEHUH

CaMocTosTenbHas pa60Ta

OCHOBBEI
TPUTOHOMETPUU

W3y4uuTs paguaHHBIi METO U3MEPEHUS YIIIOB BPALICHUS U UX
CBSI3M € TpaycHOM Mepoii. M300paskeHne yrioB BpalieHus Ha
OKPY)KHOCTH, COOTHECEHHE BEIWYMHBl yIrila C  €ro
PACHON0KEHHUEM.

Tecr;
CamocrosrtensHas paboTa
[IpaxTnueckoe 3ansTue 4

OCHOBBI
TPUTOHOMETPUU

DopMyIUPOBATH ONPEIEIICHNE TPUTOHOMETPUIECKUX
(hyHKIMH A7 YTII0B IOBOPOTA M OCTPHIX YTIIOB
MPSAMOYTOJIBHOTO TPEYTOJIBHHUKA U OOBICHEHHE MX
B3aUMOCBSI3U

[IpoBepounas paboTa;
TectupoBanue;
DKcmpecc-ompoc.
Kontponsnas pabora;

OcCHOBHEBIE
TpHFOHOMeTpH‘{eCKI/IC
TOXKIECTBA

IIpuMeHTh OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA 1JIs
BBIYUCIICHISI 3HAYCHNH TPUTOHOMETPHIECKHUX (PYHKITHH 11O
OJTHOM U3 HHUX

CamocrosTenbHas paboTa
Tect
IIpaxkTuyeckoe 3aHarue 4

IIpeobpazoBanus
MPOCTEHIINX
TPUTOHOMETPUUECKHUX
BBIpa)KEHUH

N3y4uts 0OCHOBHBIE OPMYJIBI TPHTOHOMETPUH: (POPMYJIIBI
CJIOKEHUS, yIBOCHHUS, TPe00pa3oBaHusI CyMMBbI
TPUTOHOMETPUUECKHUX (PYHKLMIT B IPON3BEICHHE U
MPOU3BECHUS B CYMMY U IPUMEHEHHE NP BHIUUCICHUHN

CamocrosrensHas paboTa
IIpaxkTuyeckoe 3anarue 5
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3HAYCHHS TPUTOHOMETPHUUECKOTO BEIPAKECHUS U YIIPOIICHUS
ero. O3HaKOMJIEHHE CO CBOMCTBAMU CUMMETPHUU TOYEK Ha
€IMHUYHON OKPY>KHOCTU U MPUMEHEHHUE UX JJISl BHIBOJA
hopMyn npuBeIcHAS

[pocreitmme Pemuth no popmynam v TPUrOHOMETPHYECKOMY KPYTY KonrponbHas pabora;
TPUTOHOMETPUUECKHE MPOCTEHIINX TPUroHOMeTpHYecKuX ypaBHeHnH. [Ipumenenne | [IpakTudeckoe 3ansrue 6,
YpaBHEHHUS U OOIIMX METOJIOB PELIeHUs] ypaBHEHUH (IpUBEICHUE K 11,12
HEpaBEHCTBA JMHEHHOMY, KBa[paTHOMY, METOJI Pa3JIOKCHNUS Ha

MHOXXHTENH, 3aMEHbI IIEPEMEHHOI) IPH PEIIeHUN

TPUTOHOMETPUUYECKUX YPaBHEHUI. Y MEHUE OTMEYATh Ha

KpyTe pEeIIeHNUs MPOCTEHITNX TPUTOHOMETPHUUECKUX

HEPABEHCTB
ApkcuHYyC, O3HaKOMHTEE C TOHATHEM OOPATHBIX TPUTOHOMETPHIECKHUX CamocrosiTenbHas paboTa
ApKKOCUHYC, dhyaxouid. M3ydueHne onpeneneHnii apkCHHyca, apKKOCHHYCa,

APKTAHI'€HC YHrCJia

apKTaHTeHCa Yuciia, GOpMyTUpOBaHUE UX, U300paKeHUE HA
€IMHUYHOUN OKPYXXHOCTH, IPUMEHEHHUE IPU PELIEHUN
YpaBHEHUU

Oyukuuu. [Honsatue o
HENPEPBIBHOCTU
dhyHKIMH

O3HaKOMHUTEH C TOHATUEM NIEPEMEHHOM, IpUMepaMu
3aBUCUMOCTEH MexX Ty nepeMeHHbIMU. O3HaKOMIIEHHUE ¢
noHsATHEM Tpaduka, onpeeseHue MPUHAIE)KHOCTH TOUKH
rpaduky ¢pynknmu. OnpeneneHue mo Gopmyse mpocTenen
3aBUCHMOCTH, BHJa ee rpaduka. Beipaskenue mo ¢popmyie
O/1IHOH nepeMeHHOM uepe3 apyrue. O3HaKOMJIEHHE C
omnpezeneHueM QYHKIHH, (OPMYIUPOBAHHE €TO.
Haxoxnenne obmacTu onpeneneHus 1 001acTy 3Ha9YeHUH

yHKIIIH

CamocrosTenbHas paboTa
KontponbHas pabora;

CpoiicTBa (pyHKIHH.
I'pacduueckas
MHTEPIPETALHS.
ITpumepsl
(yHKITMOHATBHBIX
3aBUCHUMOCTEN B
peabHBIX Ipoleccax u
SBIICHUSX

O3HaKOMHTH € IPIMEpaMH (HYHKIIHOHATBHBIX 3aBUCHMOCTEH
B PEabHBIX MPOLECCAaX U3 CMEXKHBIX TUCIUITIMH.
O3HaKOMJICHHE C JOKa3aTeIbHBIMU PACCYKACHUIMU
HEKOTOPBIX CBOWCTB JIMHEHHOW M KBaJIPaTUYHOHN (DYyHKLUH,
MIPOBEJICHUE UCCIIEI0BAHUS JINHEWHOM, KyCOYHO-INHEUHOH,
JIpOOHO-TMHENHOHN U KBapaTHUHON (YHKINH, TOCTPOCHHUE MX
rpadukos. [TocTpoenue u uteHue rpapukoB GyHKIUIA.
Hccnenosanne pynkunn. CoctaBieHne BUI0B QyHKIUHA MO
JTAHHOMY YCJIOBHIO, PEILICHUE 3aJa4 Ha SKCTPEMYM.
BrmonreHue npeobpa3oannii rpaduka GyHKIUH

CamocrosiTenbHas padota
IIpaxkTudeckoe 3anarue 15

OO6patHble QyHKIHA

N3yunts nmoHATHA 00paTHON (YHKIMH, OTIpeieTIeHHE BUA U
MocTpoeHue rpaduka oOpaTHOW (YHKINHN, HAXOXKICHHE e
obyactu onpeneneHus 1 obnacty 3HaueHn. [Ipumenenne
CBOWCTB (DYHKIMH NIPH UCCIIEIOBAaHNN YPAaBHEHUH U PELIEHUH
3aja4 Ha 9KCTpeMyM. O3HaKOMJIEHHE C MOHITUEM CJIOKHOM
byHKITUN

CamocTostensHas paboTa
[IpakTuueckoe 3anarue 3

CreneHHbIe,
MOKa3aTeJbHbIE,
norapudmuyeckre u
TPUTOHOMETPUYECKHE
¢ynkiun. O6parHbie
TPUTOHOMETPUUECKHE
dhyHKIIIH

BbruncnnTh 3HaUeHHsT QYHKIMN 110 3HAYEHHIO apI'yMEHTa.
OnpenenuTh MOJOKEHHsI TOUKH Ha TpaduKe 1o ee
KOOpAWHATaM M Hao00poT. Mcnoap30BaHue CBOMCTB (DyHKIN
JUTS CpaBHEHHSI 3HAYCHUH CTENeHe! U JIorapugMoB.
[TocTpoeHne rpadMKOB CTEIIEHHBIX H JIOTapUPMUIECKIX
¢ynkimii. Penrenne nokasarenbHbIX U JOTapuMHIECKUX
YPaBHEHUH U HEPABEHCTB 110 U3BECTHBIM AJIFOPUTMAaM.
O3HaKOMJIEHHE C IOHATUEM HENPEPHIBHON MEPHOANYECKON
¢yHkIMH, GopMynupoBaHue CBOWCTB CHHYCa U KOCHHYCA,
nocTpoeHue ux rpagukoB. O3HAKOMIICHHE C TIOHATHEM
TrapMOHUYECKUX KOJIeOaHUH U IpUMepaMy TapMOHUYECKHX
KoJIeOaHUH [T OIMCAHUS IIPOIIECCOB B (PH3HKE U APYTHX
obiacTsax 3HaHUSA. O3HAKOMIICHHE C TOHATHEM Pa3phIBHON
MepuoIuIecKor GyHKINH, POPMYINPOBAHUE CBOWCTB
TaHTeHCa U KOTaHTeHCa, IOCTPOCHNE UX IPah)UKOB.
[Tpumenenne cBONCTB QYHKITHIA A CPAaBHEHUS 3HAUCHUH
TPUTOHOMETPUUECKUX (PYHKIMH, pereHus
TPUTOHOMETPUUECKHUX ypaBHeHHH. [loctpoenue rpadukos
00paTHBIX TPUTOHOMETPUUECKUX (DYHKLMIT U OTpeieNICHHE 110
rpadukaM UX CBOWCTB. Brinonnenune npeodpazoBaHus
rpaMKoB

CamocrosTenbHas paboTa
KontponsHas pabora;
[IpakTuueckoe 3aHaTHE
10, 14
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ITocrenoBaTeIbHOCTH

O3HaKOMHTbH C MOHATHUEM YHCIIOBOH ITOCIIE0BATEIEHOCTH,
criocobamu ee 3aJaHusl, BHIYUCICHUSIMH €€ YJICHOB.
O3HaKOMJICHHE C TIOHATHEM IIpeJielia MOCIeA0BaTEIbHOCTH.
O3HaKOMJICHHE C BBIYUCICHUEM CYMMBI OECKOHEYHOTO
YHCIJIOBOTO PsiJia Ha IPUMEPE BBIYHUCIICHHS CYMMBI
0ecKOHEUHO yOBIBarOIIeH FeOMETPUUECKOH IPOTPECCUH.
Pemenue 3aga4y Ha npuMeHEHHE HOPMYITBI CYMMBI
OecKOHeuHO yOBIBAIONIEH T€OMETPHUYECKON TIPOTPECCHH

CamocrosiTenpHas paboTta
IIpaxTuueckoe 3anarue 15

IIpousBonHas u ee
IPUMEHEHNE

O3HaKOMHTH C TTOHATHEM MTPOU3BOIHON. M3yueHune u
(hopMynTHpOBaHIE €€ MEXaHUIECKOTO X TEOMETPHIECKOTO
CMBICIIa, N3YYEHHE aJITOPUTMAa BBIYHCICHHS IIPON3BOIHOM Ha
MPUMEpPE BBIYHUCIICHUS MTHOBEHHON CKOPOCTH U YTIIOBOTO
koddunnenTa kacareapHoi. CocTaBiIeHNE YpaBHEHUS
KacaTeJIbHOI B 0011eM BUie. Y CBOSHHUE ITPaBUII
muddepeHnpoBanHus, TaOIUIBI TPOU3BOAHBIX JIEMEHTAPHBIX
¢$yHKIWiA, npuMeHeHue 11t A pepeHInpoBanHus GYHKIIH,
COCTAaBJICHUS ypaBHEHUs KacaTellbHOM. V3ydeHue TeopeM o
CBSI3U CBOWCTB (DYHKIIMH M IPOU3BOIHOM, (DOPMYITHUPOBKA UX.
[IpoBeneHue ¢ NOMOILBIO IPOU3BOAHON UCCIIEAOBAHUS
(hyHKIMH, 3a1aHHOH QOPMYIIOii. Y CTaHOBICHHE CBSI3U
CBOMCTB (DYHKIIMY M IPONU3BOIHOM IO UX rpaduKaM.
[TpumeHeHne IPOU3BOAHOMN JUTS pPEIICHHS 3a/1a4d Ha
Hax0X/ICHWE HAaOOJIbIIEr0, HANMEHBIIIETO 3HAYCHHS U Ha
HaXO0XJICHHE IKCTpeMyMa

CamocrosiTenbHas paboTa
KontponsHas padora;
[IpaxTudeckoe 3aasarue 16

ITepBooOpasnas u
UHTETpa

O3HaKOMHTH C TIOHATHEM HHTETPaa 1 HEPBOOOPA3HOI.
W3y4yenue npaBuiia BEIYUCICHHUS IEPBOOOPA3HOM U TEOPEMBI
Herotona— JleiiOnuna. Pemenue 3a1a4 Ha CBSA3b
MepBOOOPA3HON U ee MPOU3BOIHOI, BEIYUCICHHE
nepBooOpa3HO# [uis TaHHOW (QyHKIMU. Pelenne 3a1a4 Ha
MMPUMCEHCHUEC UHTEI'pajia AJI11 BBIYMCIICHUA (l)I/I3I/I‘IeCKI/IX
BEJIMYMH U TIIONIAIEN

CamocrosiTenpHas pabota
KontponbHas pabora;
IIpaxkTuyeckoe 3anarue 17

YpaBHEHUS U CUCTEMBI
YpaBHEHU
HepagenctBa u
CHCTEMBI HEPaBEHCTB C
JBYMsI ITepeMEHHBIMA

O3HaKOMHUTH C IIPOCTEHUIIMMHU CBEICHUSIMHU O KOPHSX
anredpandecKnx ypaBHEHNH, OHATHIMH UCCIIEI0BaHMS
YpaBHEHUI U cUCTEM ypaBHeHUH. M3ydeHue Teopun
PaBHOCHIIBHOCTH YPaBHEHHH U ee npuMeHeHus. [loBropenue
3aIlUCH PELEHUs CTAaHIAPTHBIX yPaBHEHUH, IPHEMOB
peoOpa30BaHMs YPaBHEHUH ISl CBEICHHS K CTaHIapTHOMY
Pemenne panyoHanbHbIX, HPPALIMOHATIBHBIX, TIOKA3aTENbHBIX
U TPUTOHOMETPHUYECKUX YPaBHEHUI U CHCTEM.
Vcnionp30BaHue CBOMCTB U rpauKoB (PYHKIHH IS peIIeHus
ypaBHeHUH. II0BTOpeHNE OCHOBHBIX ITPUEMOB PELLIECHUS
cucrteM. Pemienue ypaBHeHU ¢ IPUMEHEHUEM BCEX IIPUEMOB
(paznoxeHus: Ha MHOXHTENIH, BBEICHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Tpauueckoro MeTosa). Pemenne crucrem
YpaBHEHHH C IPUMEHEHHEM Pa3IMYHbBIX CITOCOOOB.
O3HaKOMJIEHHE ¢ OOLIMMH BOIIPOCAMHU PEIICHUS] HEPABEHCTB 1
UCIIOJIb30BAaHHUE CBOMCTB M TpauKoB (HYHKIMH NPH PEICHUH
HEpaBEHCTB. PelleHre HEpaBEeHCTB U CUCTEM HEPABEHCTB C
NPUMEHEHNEM Pa3IM4YHbIX crioco0oB. [Ipumenenne
MaTeMaTHYECKUX METOAOB [T PEIICHHUS COJePKATEITbHBIX
3a/1a4 U3 Pa3IMYHBIX 00IacTeil HAyKN U MPAKTUKH.
WHuTepnpeTnpoBanue pe3yabTaToOB ¢ yI4ETOM PeabHBIX
OTpaHUYEHUN YPaBHEHUIO.

CamocrosTenbHas paboTta
[IpakTuueckoe 3ansarue 13

OCHOBHBIE TOHATHS
KOMOWHATOPUKH

N3yuuth npaBuiia KOMOMHATOPUKHU M IPUMEHEHHE MTPU
pelieHn KOMOMHATOPHBIX 3a/1ad. Pemenrne KoOMOMHATOPHBIX
3a/1a4 METOJIOM Tiepedopa U 1Mo MPaBUIy YMHOXKESHHUS.
O3HaKOMJICHHE C TIOHATUSIMH KOMOHHATOPHKH:
pa3MeILEHUSIMU, COUETAHUSIMU, IEPECTAHOBKAMU U
dhopmynamu aiis ux BeraucieHus. OObSICHEHUE U IPUMCHEHUE
(hopMyn TS BEIYUCIICHHS Pa3MEILCHHM, TIEPECTAHOBOK H
COYeTaHu Ipu penieHuy 3aaa4. O3HAKOMIICHHE C OUHOMOM
Herotona u tpeyronsaukom Ilackans. Pemenne
MIPAKTUYECKUX 33724 C UCIIOJIh30BAHUEM ITOHATHI M TTPABIII

CamocrosTenbHas paboTa
[IpaxTrnaeckoe 3amsTue 23
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KOMOHHATOPHUKH

DJIEeMEHTHI TCOpUn

H?;y‘ﬂ/ITb KJIIACCUYCCKOC ONIPEACIICHUC BEPOATHOCTH, CBOICTB

CaMocTosTenbHas pa60Ta

BEPOSATHOCTEH BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEIH. KontponbHas pabora;
PaccMmoTpeHue mpuMepoB BHIYHCICHUS BEPOSITHOCTEH. [IpakTuveckoe 3aHATHE
Pemenne 3a1a4 Ha BEIYKMCIICHUE BEPOSITHOCTEN COOBITUI 24, 25

IpencraBnenue O3HAKOMHTH C MIPEJCTABICHUEM YHCIIOBBIX JAHHBIX H UX CamocrosiTenbHas padoTa

JIAHHBIX (TaOIHIb,
JarpaMMsl, rpauKy)

XapakTepucTUKaMu. PelleHne npakTUYeckux 3a1ad Ha
00paboTKy YHMCIIOBBIX IaHHBIX, BEIYMCICHHE UX
XapaKTEPUCTHK

Kontponbnas pabora;
IIpakTuyeckoe 3aHATHE
24,25

IIpsiMble 1 TUIOCKOCTH
B TIPOCTPAHCTBE

DopMyIHpOBaTh U NIPUBOIUTH JOKA3aTENbCTBA IPU3HAKOB
B3aMMHOT0 PACHOJI0KEHHUS MPSIMBIX U IUNIOCKOCTEH.
Pacno3naBaHue Ha YyepTeKax M MOJEIAX PA3NUYHBIX CIIy4acB
B3aMMHOT0 PACIOJI0XKEHUS NPAMBIX U IIIOCKOCTEN,
apryMEHTHPOBAaHME CBOUX CYXIeHUH. PopMyIMpoBaHue
ONpEENICHUH, IPU3HAKOB U CBOICTB MapaJlIeNIbHbIX U
HNEepHEHAUKYIISPHBIX IIOCKOCTEN, IBYTPAHHBIX U JIMHEHHBIX
YIII0B. BBINOJIHEHUE IOCTPOEHUS YIVIOB MEXY NIPSAMBIMH,
HpﬂMOﬁ 1 INIOCKOCTBIO, MEXKY IJIOCKOCTAMU I10 OIMMCAHUIO U
pacno3HaBaHUe UX Ha MojensaxX. IlpuMeHeHne npu3HakoB U
CBOJCTB PacIOJIOKEHUS IPSMBIX U IJIOCKOCTEH MPU PEIIEHUN
3a1a4. M300paxeHne Ha pUCYHKax U KOHCTPYHPOBAaHUE Ha
MOJIENSAX NMEPIEHANKYISIPOB U HAKIOHHBIX K IJIOCKOCTH,
HPSMBIX, TApaJUIENbHBIX MIOCKOCTEH, YTI0B MEKIY MPAMON U
IUIOCKOCTBIO M 000CHOBaHME NOCTpoeHNs. Pemmenne 3aqa4 Ha
BBIUUCIIEHHE T€OMETPUUECKUX BeINYHH. ONMUCHIBAHUE
paccTOSIHUS OT TOYKH [0 INIOCKOCTH, OT NPSIMOM 10
IUIOCKOCTH, MEXY IUIOCKOCTSIMH, MEXKIY CKPEIIHBAIOITIMUCS
DopMyJIUPOBAHUE U I0KA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TeOpeM CYIEeCTBOBAHUS, CBOMCTBA).
H300paxeHne Ha yepTexkax U MOJEISX PACCTOSIHUS U
000CHOBaHME CBOUX CyXAeHui. OnpeneneHne 1 BEIYNCIICHUE
paccrosiHuii B ipocTpancTie. [IpumeHenue Gopmyi u Teopem
IUIAHUMETPHH AJIs perieHus 3a1a4. O3HaKOMIIEHHUE ¢
HMOHSATHEM MapayIeIbHOrO IPOEKTHPOBAHUS U €TO
cBoiicTBaMu. POPMyIMPOBaHHUE TEOPEMBI O IIIOIMAIH
OpPTOrOHAJIBHON MPOEKIMU MHOTOYroibHuKa. [IpuMenenue
TEOpHH JUIsl 000CHOBAHUS IIOCTPOCHUH 1 BHIYNCICHUH.
ApryMeHTHpPOBAHUE CBOUX CYXACHUH O B3aIMHOM
PacIoIoKeHUN MPOCTPAHCTBEHHBIX (PUTYD TPSMBIMHU, MEXIY
MPOM3BOJILHBIMU (DUI'YpaMH B TIPOCTPAHCTBE.

CamocrosiTenbHas paboTa
KontponsHas padora;
[IpaxTtuueckoe 3ansTue 18

MHororpasHuKu

OnwucaTs U XapakTepU30BaTh PA3THUHBIC BUIBI
MHOTOI'PaHHUKOB, MEPECUUCIICHUC UX DJICMCHTOB 1 CBOICTB.
N300paxeHre MHOTOIPaHHUKOB M BBITIOJIHEHHE TTOCTPOCHHUSI
Ha 1/1306pa>1<eH1/151x 1 MOJECJIAX MHOT'OTPaHHHUKOB. Breranciaenue
JIMHENHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTypanusx, apryMeHTUPOBAHUE CBOMX CYXICHHH.
XapakTepucTHKa U n300pakeHne CEeYeHUs, Pa3BEPTKH
MHOT'OIPaHHHUKOB, BBIYHCIICHUE IJIOIIAeH NOBEPXHOCTEH.
[TocTpoeHne npocTeHmmx ceueHni Kyoa, IpU3MBI,
nupaMuabl. [IppMenenue GakToB U CBEJCHUI U3
IIaHUMETPUH. O3HaKOMJIEHHE C BUaAaAMU CI/IMMeTpI/Iﬁ B
MIPOCTPaHCTBE, (POPMYTUPOBAHNE ONIPEICIICHIH U CBOHCTB.
XapaKTepI/ICTI/IKa CUMMCTpPHH TEJI BPpALICHUA U
MHOTOTpaHHUKOB. [IpuMeHeHre CBOMCTB CUMMETPUY NIPU
pemenny 3axa4. Mcnonap30BaHue MPHOOPETEHHBIX 3HAHUH IS
UCCIIEI0OBaHMA U MOJEIMPOBAHUS HECTIOXKHBIX 3a/1a4.
N300pakeHre OCHOBHBIX MHOTOTPaHHHUKOB 1 BBITIOJIHEHHE
PHUCYHKOB IO yCIOBHSIM 33134

CamocrosTenbHas paboTa
Pewenue 3anay
IIpaxTuyeckoe 3anarue 19

Tema n TOBEPXHOCTHU
BpalicHus

O3HaKOMHTH C BHJIaMH TeJ BpalleHHs, JOPMYIUPOBaHUE UX
omnpeneneHuil u cBOUCTB. POPMyNIHPOBAaHHE TEOPEM O
CEUEHHH IIapa MIOCKOCTBIO U IMIOCKOCTH, KacaTeIbHOI K
cdepe. XapakrepucTuka U U300paskeHne Tell BpalleHus], X
pa3BepTKH, cedeHus. Penienre 3a1a4 Ha IOCTPOEHUE CEYEHUH,

CamocrosrensHas paboTa
Pemenue 3anau
IIpaxTuueckoe 3anarue 20
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BBIYUCIICHUE JJIMH, PACCTOSIHUH, YTJIOB, IIJIOIIA IEH.
[IpoBenenue nokazaTeabHBIX PACCYKICHUH MPU pEeLICHUH
3anad. [I[pumeHeHne CBONCTB CUMMETPUH NPHU PELUICHUH 3a/1a4
Ha TeJa BpalleHus, KoOMOMHaIuo Tei. M300paxeHue
OCHOBHBIX KPYTJIBIX T€J U BBHITIOJHEHUE PUCYHKA 110 YCIOBHIO
3aJa4u

M3mepenus B
TEOMETPUH

O3HaKOMHTH C TIOHATHSIMH TIOIIAAN B 00beMa, aKCHOMaMH |
cBoiicTBaMu. PelieHue 3aa4 Ha BBIYUCIIEHUE TIJIOMIAEH
IUIOCKUX (UTYp C TPUMEHEHHEM COOTBETCTBYIONINX (POpMyIT
" (pakTOB U3 MTaHUMETPHH. V3ydeHne TeopeM O BBIYHUCICHUN
00BEMOB IPOCTPAHCTBEHHBIX TEJ, PEIICHNE 3aa4 Ha
nprMeHeHrne GOopMYIT BEIYUCIeHHS 00beMOoB. 3yuenne
(hopMyn [T BEIYUCIICHHS TUIOIIAAeH IOBEPXHOCTEH
MHOT'OT'PaHHMKOB U TeJ BpauieHusa. O3HaKOMIIEHUE ¢ METOAOM
BBIYMCIICHH TUIOLIAIM IOBEPXHOCTH cepsl. Perienue 3anayu
Ha BBIYUCIICHHUE IJIOIIAie MOBEPXHOCTH NMPOCTPAHCTBEHHBIX
Ten

CamocrosTensHas paboTa
Tect
[IpaxTnaeckoe 3amarue 21

Koopaunate! u
BEKTOPBI

O3HaKOMMUTH C TOHATUEM BeKTOpa. M3ydyeHue qekapToBoi
CUCTEMBI KOOPJUHAT B IIPOCTPAHCTBE, IIOCTPOEHUE T10
3a/IaHHBIM KOOPJAMHATaM TOYEK U IIJIOCKOCTEH, HAXOKICHUE
KoopauHatT Toyek. HaxoxxaeHue ypaBHEHUIl OKPY>KHOCTH,
cdepsl, INIOCKOCTH. Brraucinenne paccTosHUA MEXITy
Toukamu. M3yueHne CBOICTB BEKTOPHBIX BEINYHH, TIPaBUII
pa3NoKeHUs BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII
HaXO0KIEHUS KOOPIUHAT BEKTOpA B MPOCTPAHCTBE, IPABUI
JIEHCTBUY C BEKTOpaMU, 3alaHHbIMY KOOPJUHATAMU.
IIpuMmeneHue TeOpuy NpyU PELICHUY 3a/1a4 Ha JEHCTBU C
BeKkTOpaMu. M3yueHue CKalsipHOro IPOU3BEICHUS BEKTOPOB,
BEKTOPHOI'O yPaBHEHUS NPSIMOM U IIIOCKOCTHU. [IpuMeHeHue
TEOPUU IIPU PEILICHUY 3aa4 Ha JACUCTBUS C BEKTOpaMH,
KOOPJUHATHBIN METOA, IPUMEHEHNUE BEKTOPOB IS
BBIUUCIICHHS] BEIUYUH YTJI0B U paccTossHUN. O3HaKOMIIEHHE C
JI0Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPHUHU O B3AUMHOM
PacMoIOKEHNH NPAMBIX M INIOCKOCTEH ¢ UCIOJIb30BaHUEM
BEKTOPOB

CamocrosTenbHas paboTa
Tect
[IpakTuueckoe 3ansTue 22

19



