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Pabouast mporpamma oOmieoOpazoBarenbHoi yueOHoM mauctumuabl OYJ[5.02 Maremaruka
pazpaboTana Ha OCHOBe TpeOoBaHUU (eAepanbHOrO0 TOCYIAPCTBEHHOTO 00pa3oBaTEeNbLHOTO
CTaHzapTa cpennero oduero oopasosanus (nmpukaz MunucrtepcTBa oopasoanus u Hayku PO ot 17
Mmast 2012 r. Ne 413), ¢ yuerom tpeboBanuiit ®I'OC CIIO no crnenmanpHOocTH 54.02.01 u3aitH (1o
orpacisiM) ot 27.10.2014 Ne 1391, npodwuis nomydaemMoro npodecCHoHaAIBLHOTO 00pa30BaHUs H
IPUMEPHOH MpOrpamMMbl 001Ie00pa3oBaTEIbHON YUeOHON AUCHUILTUHBI «MaTreMaTHkay.

ABtop-coctaButenb: [Tucapenko 1.B.

Pabouas mnporpamMma paccMoTpeHa Hu onoOpeHa Ha 3acemaHuM Kadeapbl MaTeMaTHKUd U
MH(pOpPMATHKH.

ITpotokon Ne 10 ot 29.05.2023 r.
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1. ITacnopT pado4eii nporpaMMsbl 0011e00pa3oBaTeIbHON Y4eOHO M CUMIIHHBI
OVY/1b.02 MaTemaTtuka

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

Pabouas mporpamma o0mieoOpa3oBaTenbHON yUeOHOW JUCHMILIUHBI SBISETCS YaCThIO
OCHOBHOW mpodeccnoHambHO 00pa30BaTENbHON MPOTrpaMMbl CpPeAHEro MpodeccrnoHaTLHOTO
oOpa3oBaHus (IIPOrpaMMbl MOATOTOBKH CIIELHUANNCTA CpeAHero 3BeHa) B cooTBeTcTBUU ¢ PI'OC
CIIO no cneunansuoctu 54.02.01 Jqu3zaitn (mo otpacisim).

1.2. Mecto y4yeOHOW JUCHUILUIMHBI B  CTPYKTYpe OCHOBHOH mpogeccHOHAIbLHOI

00pa3oBaTeIbHON NPOrpaMMbl (MPOrpaMMbl MOJATOTOBKH CHEIHATUCTOB CPETHEr0 3BeHA)
bazoBas yaeOHas nucuuruinHa 001eo0pa3oBaTeIbHOTO Y4eOHOTO IUKJIA.

1.3. Tpe6oBanusi K pe3yJbTaTaM 0CBOEHHUS TUCHUILINHBI

Copepxanune pabGoueld mporpammbl 1o 0O0IE00pa30BaTENbHOW YYEOHON NUCHHUIIIMHE
OVY]1b.02 MaremaTiKa HampaBlIeHO Ha JOCTH)KCHUE CICTYIOIINX IIeNIeH:

- obecrieueHne chopMUPOBAHHOCTH MPEJCTABICHUN O COIMANIBHBIX, KYIbTYPHBIX U HCTOPUUYECKUX
(hakToOpax CTAHOBJICHHSI MATEMATHKU;

- obecrieueHre CGHOPMUPOBAHHOCTH JIOTUYECKOTO, aNTOPUTMHUYECKOTO U MaTeMaTHYeCKOro
MBIIUICHHUS,

- obecrieueHne CPOPMHUPOBAHHOCTA YMCHHM MPUMCHSITH IOJTYYCHHBIC 3HAHUS TIPU PEIICHUU
pa3IMYHbIX 33]1a4;

- oOecrieueHre CPOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK 4acTH OOIIeYeTIOBeUSCKON
KYJIbTYPbl, YHUBEPCAIbHOM SI3bIKE HAYKH, IO3BOJSIONIEM OMNKCHIBATh W H3Yy4aTh pealibHbIC
MIPOLIECCHI U SIBJICHUS.

OcBoenue copepxanus o0mieoOpazoBaTenbHON  yueOHOW  nuctumiuael OV /b.02
Matemaruka 00ecIieuuBaeT JOCTHKEHNE 00YyJaIONUMUCS CIISAYIOMUX PE3yIbTaTOB:
JIUYHOCHIHBIX:

- chopMHUPOBAHHOCTH TMPEICTABICHUN O MaTeMaTHKe KaK YHUBEPCAIBHOM SI3BIKE HAYKH, CPEIICTBE
MOJICTTUPOBAHUS SBJICHHUIA U TIPOIECCOB, UACSIX U METOAaX MAaTEMATHKH;

- MOHUMAaHHE 3HAYMMOCTU MaTEeMATHKH JJIsl HAyYHO-TEXHUUYECKOTO Mporpecca, chopMUPOBAHHOCTh
OTHOIICHHUS K MarTeMaTHKe KaK K YacTH OOIICYEeIOBEYCCKOW KYJIbTYPHI Yepe3 3HAKOMCTBO C
UCTOpHUEH pa3BUTHsI MaTeMaTHKHU, IBOJIOIMEH MaTeMaTHIeCKUX UIEH;

- Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUsS, aITOPUTMHYSCKON
KYJIbTYpPbl, KpUTUYHOCTU MBIIIJIEHUSI HA YPOBHE, HEOOXOIMMOM JuIst Oyayliel npogeccuoHanbHON
NS TeNbHOCTH, IS TPOJOKEHHsI 00pa30BaHus U caMo00pa30BaHUS;

- OBJIQJICHUE MAaTeMAaTUYCCKUMHU 3HAHUSMU M YMCHHSIMH, HEOOXOIUMBIMU B TIOBCETHEBHOM KU3HH,
JUIS OCBOGHUSI CMEXHBIX €CTeCTBEHHO-HAYyUHBIX AUCHUIUIMH U TUCIHUILUIMH MPOQEeCcCHOHATBHOTO
IUKJIA, IS TTOJIyYeHUsT 00pa3oBaHUs B 00JIACTAX, HE TPEOYIOMIMX YriyOJeHHOW MaTeMaTHYECKOM
MOATOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIE CaMOOOPAa30BaHMIO, HA MPOTKEHUU
BCEH KU3HU; CO3HATEIILHOE OTHOIIIEHHE K HEMPEPHIBHOMY OOPAa30BAHHIO KaK YCJIOBUIO YCIHEIIHON
po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JIEATEILHOCTH;

- TOTOBHOCTbH U CLIOCOOHOCTH K CAMOCTOSITENTLHOM TBOPUYECKOHN 1 OTBETCTBEHHOM JEATEITbHOCTH;

- TOTOBHOCTHb K KOJUJIEKTUBHOH paboTe, COTPYJHUYECTBY CO CBEPCTHHMKAMU B 0Opa3OBaTENbHOM,
OOIIECTBEHHO TOJIC3HOM, y4eOHO-UCCIIeIOBATEIILCKOM, IPOSKTHON U IPYTHX BHJIAX JIEATCIIEHOCTH,

- OTHOIIEHHE K MPOPECCUOHATBHOMN JAEITeTbHOCTH KaK BO3MOXKHOCTH yYacTHS B PEIICHUH JTUYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATHHBIX MPOOIIEM;

MemanpeomenmHpix:

- YMEHHE CaMOCTOSATEIBHO OMPEIENATh IENH ESTEIbHOCTH U COCTaBISATh IUIAHBI JIESATEIHHOCTH;
CaMOCTOSITEITEHO OCYIIECTBIISATH, KOHTPOJIUPOBATh M KOPPEKTUPOBATH JIEATSIBHOCTD; UCIIOJIE30BATh
BCE BO3MOXHBIE PECYpChl sl JOCTH)KCHUS TIOCTABIEHHBIX MeNell M peanu3alud IUIaHOB
NesITeNIbHOCTH;, BIOMPATh YCIIEIIHbIE CTPATETUH B PA3IMUHBIX CUTYaIUX;
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- yMEHUE MPOAYKTUBHO OOLIAThCAd U B3aMMOJAEHCTBOBATH B MPOLIECCE COBMECTHOM IESTEIbHOCTH,
YUUTBIBATh MMO3ULUH IPYTUX YYACTHUKOB AEATENBHOCTH, 3P (PEKTUBHO pa3peniaTe KOH(PIUKTHI;

- BIIaJICHUE HaBbIKAMH ITO3HABATEIBHOM, YUeOHO-HCCIEI0BATENBCKON M MPOSKTHON AEATEIbHOCTH,
HaBbIKAMU pa3pelleHusi NpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY
METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJI0B [I03HAHNUS;
-TOTOBHOCTb M CHOCOOHOCTP K  CaMOCTOATENIbHOW  MH(pOPMallMOHHO-TI03HABATEIbHON
NeSTeNbHOCTH, BKJIIOYAas yYMEHHE OPHEHTUPOBATbCS B DPA3JIMYHBIX MCTOYHMKAX HH(pOpMaluH,
KPUTHYECKH OLEHUBATh M HWHTEPIPETHPOBATH HH(POPMAIMIO, TOJIYYAEMYI0 W3 Pa3IUYHBIX
HUCTOYHUKOB;

- BJIAJICHUE $3BIKOBBIMM CpPEJICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JaraTb CBOIO TOYKY
3peHus, UCIIONIb30BaTh aJCKBATHBIC S3BIKOBBIC CPEICTBA;

- BIIa/ICHUEC HABBIKAMM IO3HABATENBHOM pe(IEeKCUM KaK OCO3HAHUS COBEPIIAEMbIX ACUCTBUH U
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB M OCHOBAHWI, IpaHMIl CBOErO 3HAHUSA U HE3HAHUS,
HOBBIX II03HABATEIIBHBIX 337a4 U CPEACTB U UX JOCTH)KCHHUS,

- IEJICYCTPEMJIEHHOCTh B TIOMCKAX M NPUHATUU PELIEHUH, COOOpa3UTENbHOCTh U HHTYUIMS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEJCTABICHUM; CHOCOOHOCTh BOCHPUHUMATH KpacoTy U
TapMOHHIO MUPA;

npeomMemmblx:

- c(pOpMHUPOBAHHOCTh MPEJCTABICHUNH O MaTeMAaTHKE KaK YacTM MHUPOBOM KyJIbTYphl M MeECTe
MaTeMaTHUKUd B COBPEMEHHON LMBWIIM3ALMHU, CHOCO0AX ONUCaHMs SBJICHUN peaJlbHOrO MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

- cOPMUPOBAHHOCTb ~ NPEACTABICHUH O MaTeMaTH4YeCKMX MOHATHUAX KaK  BaXHEHIIMX
MaTEMaTUYECKUX MOJENSIX, MO3BOJIIOIIMX ONUCBHIBATH U M3Yy4aThb Pa3HbIE MPOLIECCHl U SBJICHUS;
ITOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTHU4YECKOT0 MOCTPOCHUSI MATEMaTUUYECKUX TEOPUH;

- BJIAJICHUE METOJaMU JI0KA3aTeIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX IPUMEHATH, IPOBOIUTH
JIOKa3aTeJIbHbBIE PACCYKACHUS B XOJI€ PELLIEHUS 3a1ay4;

- BIaJICHUE CTAHJApPTHBIMM IIpUEMAMH  PEUICHMs] palUUOHAJIbHBIX M  HUPPALMOHAIBHBIX,
MIOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHUI M HEPABEHCTB, HX CHCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM, B TOM YHUCIE JJI MOUCKA MYTH PEIIeHUs U
WUTIOCTPALMY PELICHNS YPAaBHEHUIN U HEPABEHCTB;

- c(pOpMHUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX IMOHSATHSX MAaTEMATHYECKOTO aHAIW3a U UX
CBOWCTBaX, BIQJIEHUE YMEHUEM XapaKkTepu3oBaTh MOBeJAeHHE (YHKLUUH, HCHOIb30BAHUE
MOJIYYEHHBIX 3HAHUH /JIs ONMCAHUsS U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEH;

- BJIa/ICHUE OCHOBHBIMH TOHATHAMM O IJIOCKUX M HMPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (pUrypax,
UX OCHOBHBIX CBOICTBax; c()OPMHUPOBAHHOCTh YMEHHS paclo3HaBaTh F€OMETpUYeCcKUe (PUryphl Ha
yepTekax, MOJENAX U B pealibHOM MUPE; IPUMEHEHNE U3YYEHHBIX CBOUCTB FT€OMETPUUYECKUX PUTYP
1 GOpMyII Ui PELIEHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COAECpKAHUEM;

- c(hOPMUPOBAHHOCTb TMPEJACTABICHUA O IMpoleccax M SBJICHUAX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHpE, OCHOBHBIX IOHSTHAX
AJIEMEHTAapHON TEOPUH BEPOATHOCTEH; YMEHHI HaXOIUTh U OILIEHUBATh BEPOSITHOCTH HACTYILJICHUS
COOBITHI B MPOCTEHWIIMX MPAKTUYECKHX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTHKH CIIydailHBIX
BEJIMYUH;

- BJIaJICHNE HaBbIKAMU MCIIOJb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM MpU PELIECHUU 3a/1a4.
Ilepeuenn popmMupyeMbIX KOMIIETEHIHI

Obwue xomnemenyuu (OK):

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO AEATEIBHOCTH, BBHIOMPATH THIIOBBIE METOABI U CHOCOOBI
BBINOJIHEHUS TPO(ECCHOHAIBHBIX 3a/1a4, OLIEHUBATh UX 3()(HEKTUBHOCTH M KaYeCTBO.

OK 3. [lpyHnMare pemieHuss B CTaHAAPTHBIX M HECTAaHJAPTHBIX CHTYyallMsIX W HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK M UCIHOJb30BaHUE MHGPOpMALMU, HEOOXOIUMON ISl 3PPEKTUBHOTO
BBINOJIHEHUS NTPO(ECCHOHANIBHBIX 3a/1a4, TPOPECCUOHATIBHOTO M TMYHOCTHOTO Pa3BUTHSL.
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OK 5. Hcnonp3oBath HWHDOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B MpodecCHOHATHLHOM
NeSITEIbHOCTH.
OK 6. PaGorarh B KoOIeKTHBE, J(PPeKTHBHO O0OMmMATBECA C  KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.
1.4. Koau4yecTBO YacoB HA 0CBOEHHE NMPOrPaAaMMBbI THCIMIJIHHBI:
MaKCUMajbHast yueOHas Harpy3ka oOyuatomierocst 117 yacoB, B TOM 4ucIe:
- 00s3aTenbHON ayTUTOPHON YIeOHOM HArpy3KH 00yJaroIierocs /8 4acos,
- CaMOCTOATEIBHOM paboThI 0OyUaromerocs 39 4acos;

2. CTpyKTypa u coiepkaHue 001eo0pa3oBaTe/bHOI y4eOHO0# 1 CHUILIUHbI

2.1. O6bem 0611€e00pa3oBaTEIbHOI Yy4eOHOM JUCHUILINHBI U BUIbI Y4e0OHO# padoThl

Buj yueOHoi padoThl O0bem yacoB 1 cemecTp 2 cemecTp
MakcumaibHasi yueOHast Harpy3ka (Bcero) 117 51 66
Oo0s13aTe/IbHASI ayIUTOPHAsi yueOHAast HArpy3Ka (BcCero) 78 34 44
B TOM 4YHCIJIC: - - -

JIEKIIMOHHBIE 3aHATHSA 46 24 22
MPAKTHYECKUE 3aHATH 32 10 22
CamocrosiTeibHaAsi paGoTa o0y4yaromerocs (BCero) 39 17 22
B TOM YHCIIE: - - -
pelieHue 3a1a4 30 14 16
MOJITOTOBKA COOOIICHUN 3 1 2
MOATOTOBKA MIPE3CHTAIINI 2 - 2
MOATOTOBKA K KOHTPOJBHOM paboTe 2 2 -
MOATOTOBKA K AK3aMEHY 2 - 2
IIpomexyrounas arrectarmsi B hopme Hpyrue
(KOHTpOJBHAS DK3aMeH

pabota)
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2.2. TemaTH4yecKHii IJIAH U cojlep:KaHue 0011e00pa3oBaTe/ibHOI yueOHoii nucuumiauabl OY/Ib.02 MaTtemaTnka

Copaeprxanue yuedOHOro MaTepHuaJia, J1aGopaTopHbie . OcBanBaembie
HaumeHoBaHue Oo0bem XapakTepuCTHKA OCHOBHBIX BU/I0B y4eOHOM
U paKkTH4YecKHue padoThl, CAMOCTOSITE/ILHAS 3J1€eMEeHTBI
pa3eioB U TeM 4acoB AeATeTbHOCTH 00y4aIoLIUXCst N
pabora KOMIIeTeHI Uil
1 2 3 4 5
1 cemect
Beenenne Coaepxanne yue0HOro MaTepuaJa: 2 O3HakOMJIEHHE C POJIBI0 MAaTeMaTHKHM B HayKe, TEXHUKE, OK 2.
MaremaTka B HayKe, TEXHHKE, JKOHOMHUKE, 9KOHOMHUKE, WH(POPMALMOHHBIX TEXHOJIOTHAX u OK 3.
NHGOPMALMOHHBIX TEXHOJIOTHSIX M IPaKTHYECKOH MPAaKTUYECKOW nesTenbHocTH. O3HAKOMIICHHE C LESIMU U OK 4.
nestensHocTH. Llenu u 3amaun n3y4eHnss MaTeMaTHKU 3aJjauaMH U3yYeHHsI MaTEMaTHKHU TP OCBOCHUH Mpodeccrit OK 5.
npu ocBoennu mnpodeccuit CIIO u crnenuanbHOCTEH CIIO u cneunansHocteit CI10 OK 6.
CIIO (Jleknus-Buzyanuzanus).
Tema 1. Coaep:xanue yyeOHOro MaTepuaJia: 2 Beimonnenne apudmMeTnyeckux AEHCTBUH Haa 4YHCIaMU, OK 2.
Passurtne moHsTHS | [lenple M panMoHaNbHblE uMcla. JlelCTBUTEIbHbIE coyeTas YCTHbIE W NMCbMEHHbIE NpueMbl. Haxoxnenue OK 3.
0 YHcie uncna ([Ipobaemuas eKmus). NPUOIMKEHHBIX 3HAYCHWHA BEIMYUH W  TMOTPEIIHOCTEH OK 4.
IpaKTHYeCKHe 3aHSTHSI 1 BEIYUCIICHUN (a0COMIOTHOW M OTHOCUTENFHOW); CpaBHEHHE OK 5.
Apu(MeTHIeCKHe SHCTBIS HAl YHCIAMH, CPaBHCHHE YHCJIOBBIX  BblpakeHMH. Haxoxnenne — ommbOok B OK 6.
YHCIIOBBIX BBIPAKCHHUIA. npeoOpa3oBaHUAX U BBIYUCICHUSAX (OTHOCHUTCS KO BCEM
MMyHKTaM TporpaMMbl). O3HAKOMIJIGHHE C TPOCTEUIIHMH
CamocTosiTeabHas padoTa 00y4aiomerocs: 2 CBEJICHUSIMH O KOPHAX airedpanyeckux YypaBHEHHH,
Peenne 3a1a4 TOHATHSIMA ~ WCCIIEJIOBAaHWS  YpaBHEHHWH U CUCTEM
[ToaroToBuTh COOOIICHUE HAa TeMy «Pa3BUTHE TOHATHS ypapHenuil. [loBTopeHue 3amMCH PEIICHUS CTAHIAPTHBIX
0 YHCIIEY YpaBHEHMH, NPHEMOB IMpeoOpa3oBaHMs ypaBHEHUH Ui
CBEJICHMSI K CTAaHJAAPTHOMY YpaBHEHHIO.
Tema 2. Copaepxanne yueOHOT0 MaTepuaJa: 4 O3HakOMJIEHHE C TIOHATHEM KOpHA n-il  cTemeHw, OK 2.
Kophuy, crenenn 1 | Kopau u crenenn. KopHu HaTypallbHOH CTEIIEHU H3 CBOMCTBaMM PaJUKaJOB W IMpaBUJIaMU CPaBHEHUS KOpPHEH. OK 3.
norapudmpl 4ucia ¥ uX cBoicTBa. CTENCHN C palMOHAJIBHBIMU DopMyIMpOBaHHUE ONPENEIECHNAS KOPHSI U CBOWCTB KOPHEH. OK 4.
HIOKa3aTC/sIMH, MX  CBOMCTBA. vCTeHeHH ¢ Berluncnenne wu cpaBHeHue KopHed. I[IpeoOpa3soBanue OK 5.
NefCTBUTEIBHBIME TTOKa3aTensaMu. CBOWCTBa CTENEHU YHMCIIOBBIX M OYKBEHHBIX BBIDAKEHHH, COIEPKAIIHX OK 6.

C IECTBUTENBHBIM [TOKa3aTENEM.

Jlorapugm. Jlorapugm qucJia. OcHoOBHOE
JorapupMuyYeckoe  TOXAECTBO.  JlecATHUHBIE U
HaTypanbHbele Jorapudmer. IlpaBuna gelicTBuii ¢
norapudmamu. [lepexos Kk HOBOMY OCHOBAHHIO.
IIpeoOpa3oBanue anrefpamyecKuMx BbIpPasKeHMHIA.
[IpeoOpazoBanue pannoOHAIBHBIX, HMPPALNOHATIBHBIX
CTENEHHBIX, II0KA3aTeNbHBIX M JIOrapupMUIECKUX
BBIPAKECHUM.

panukansl. Pemenne nppauoHalbHBIX ypaBHEHUH.
O3HakOMJICHHE C TIOHSITHEM CTENCHU C JICHCTBHTEILHBIM
MTOKa3aTeNIeM.

3anuceiBaHUE KOpHA N-H CTENEHH B BUAE CTENEHU C
IpoOHBIM TMOKazaTeleM M HaobopoT. DopmynupoBaHHE
CBONCTB CTEIEeHEN. Brruucnenue creneHein c
pauMOHAJIbHBIM  [IOKa3aTesieM, CpaBHEHHE  CTENEHEM.
[IpeoOpa3oBanre 4YHCIOBBIX M OYKBEHHBIX BBIPaKCHHH,
coJiepKallluX CTENEHHU, TPUMEHSA CBOMCTBa. PeleHue




I[IpakTHYecKue 3aHATHS

Briunciienne W cpaBHEHHWE KOpHeW. BrimonHeHue
pacyeToB C paauKalaMd. PeuieHue nppanMoOHaIbHBIX
ypaBHeHM. HaxoxkaeHue 3HaueHUWd CTENeHeh C
palruoHaIbHBIMU [IOKAa3aTEeISIMU. CpaBHenme
creneHeit. [IpeoOpazoBanmsi BRIpaKEHUH, COMEPIKAIITIX
CTeTeHHU. PemieHue MOKa3aTeldbHBIX  YpaBHEHUIL.
Pemenue npuknaaHeIx 3a1ad4.

Haxoxnenue 3HAYEHUHN morapuma o
MIPOM3BONIBHOMY OCHOBaHHIO. Ilepexom ot onHOrO
OCHOBaHHA K JOpyromy. Brraucnenue u CpaBHCHUC
norapudmos. JlorapudmupoBanre U MOTEHINPOBAHUE
BeIpakeHw. [[puOImkeHHbIe BRIYUCICHIS U PEIICHIS
NpUKIAAHBIX 3a7a4. Pernienue norapupmMuyecKux
YpaBHEHUI

CamocTosiTeJibHasA padoTa 00y4arerocs:

Pemenue 3amau
[MoaroroButh coobmenne mo temMe « M3 wmcropum
sorapuMoB

MOKa3aTeNbHbIX  ypaBHeHuH. Haxoxzaenue  3HaueHHM
morapuMa MO MPOW3BOIBHOMY OcHOBaHmIO. [lepexom ot
OJIHOTO OCHOBaHHUSA K JIpyroMy. Beruncienue u cpaBHEHHE
norapudmoB. JlorapudpmupoBaHue W MOTEHIMPOBAHHE
BBEIpOKCHHA. BhIToMHEHNE NpeoOpa3oBaHUN BBIPAKCHUH,
MpUMeHeHue (HOPMYII, CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH
u JorapudmoB. OmpeneneHre o00JacTH JOMYCTHMBIX
3HAYCHUU  JIOTapU(MHUUECKOTO BBIpAXKCHHUSA. Perienme
morapuMUYeCKUX ypaBHeHWH. lcmonp3oBaHne CBOWCTB
¢GbyHKUMI I8 cpaBHEHHMS 3HAYCHWH  CTENeHed W
JOTapuQMOB. Pemenne MTOKa3aTeIbHbIX u
norapuMUYECKUX ypaBHEHUI 1 HEPABEHCTB 110 U3BECTHBIM
aIroOpuTMaM.

IToctpoeHne TpadMKOB CTEICHHBIX M JIOTapU(DMUYCCKUX
GyHKIHIA

Tema 3.
IIpsimble 1
IIJIOCKOCTH B
MPOCTPAHCTBE

Copaepxanne yueOHOr0 MaTepHaJia

B3aumnaoe  pacmonokeHue ~— ABYX ~— NPAMBIX B
npoctpancTie. [lapannensHoCTh MPSIMOI U ITOCKOCTH.
[TapamnensHOCTE TIOCKOCTEH. IleprneHaUKYyIsIpHOCTD
HPSIMOM U IIJIOCKOCTH.

IleprieHAMKYSp ¥ HAKJIOHHASA. YTOJI MEXY MPAMOU U
IUIOCKOCTBIO.  JIBYIpaHHBIH  Yroia. YTol MExIy
IJIOCKOCTSIMM. [lepneHAMKYIAPHOCTD JIBYX
IIJIOCKOCTEM. l'eomerpuueckne  mpeoOpa3oBaHUS
MIPOCTPAHCTBA: MapaJJIEIbHBIA IEPEHOC, CUMMETPUS
OTHOCHUTEIBHO TUIOCKOCTH. [TapannensHOE
MpoeKTHpoBaHue. M300paxkeHne MPOCTPaHCTBEHHBIX

duryp

IIpakTHYecKue 3aHATHS

[TapannensHOCTh NpsAMONM U IUIOCKOCTU. B3ammHoe
pacIoJIOXKEHUE TPSIMBIX B TIPOCTPAHCTBE, YTOI MEXKITY
npsMbeiMu. [lepnieHauKyssip M HakJIOHHas. Penienue
3aad  Ha T[PUMEHEHUE MO TEOpeMbl O Tpex
TIePIICHANKYIISIPax

DopMyITUpOBKAa M NPUBEACHUE [OKA3aTEJILCTB IMPHU3HAKOB
B3aMMHOTO  pacToOJOXKEHHS TPAMBIX M  IUIOCKOCTEH.
PacniosHaBanne Ha depTe)ax H MOJENSIX Pa3IUYHBIX
CJIy4aeB B3aMMHOI'O PACIIONIOKEHHS MPSAMBIX M TUIOCKOCTEH,
apryMEHTHPOBaHHE CBOMX CykAeHuil. PopmynupoBaHue
OTpezeNieHN, TPU3HAKOB M CBOWCTB MapajljIeNIbHBIX U
NEPIEHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX M JIMHEHHBIX
yri10B. BhINONHEHNE TOCTPOEHHS YIJIOB MEXIY MPSIMBIMH,
MPSIMOM U MJIOCKOCTBIO, MEX/Ty TUIOCKOCTSMH T10 OTIMCAaHUIO
Y pacrio3HaBaHUe WX Ha MOJIEIIAX.

[IpuMmeHeHne TpHU3HAKOB U CBOMCTB PACIIOJIOKEHUS MPSIMBIX
W TUIOCKOCTEH TpW peleHnH 3ajgad. 3oOpaxkeHune Ha
pHUCYHKaxX u KOHCTPYHpOBaHHE Ha MOJIETISIX
MEPNEHNKYIAPOB M HAKIOHHBIX K IUIOCKOCTH, MPSIMBIX,
MapaJuleIbHBIX IIJIOCKOCTEH, YIVIOB MEXAYy HpAMONl H
TUIOCKOCTHIO 1 000CHOBAaHWE MOCTPOCHHMS.

Pemenne 3amad Ha BBIYMCICHHE TEOMETPUUECKUX BEJIMYMH.
OnucelBaHWEe pPACCTOSHHAS OT TOYKH JO IUIOCKOCTH, OT
NpsIMOM 10 IUIOCKOCTH, MEXAY IIJIOCKOCTSMH, MEXIY
CKPEIIMBAIONUMHUCS TPSMBIMH, MEXAY HPOU3BOIEHBIMU

OK 2.
OK 3.
OK 4.
OK'5.
OK 6.




CamocTosiTeJbHasA padoTa o0yvyaomerocs

Pemenue 3amau
[TogroTtoBka coobmenuss 1o Teme «l eomeTpus
EBxnunay»

¢urypamu B  mpoctpanctBe. DopmynupoBaHne U
JIOKA3bIBAHHE OCHOBHBIX TEOPEM O paCCTOSHUSIX(TeopeM
CyIIIECTBOBaHWsA, CBOWCTBA).M300paXkeHNe Ha dYepTekax H
MOJIEINISIX PACCTOSHUS U 0OOCHOBaHKE

cBOMX CyxaeHui. Omnpenenenre 1 BEIYUCICHNE PACCTOSTHAN
B mpocTpaHcTBe. [Ipumenenue ¢opMyn U TeopeM
IJIaHUMETpUM I pemieHust 3anad. O3HAKOMIJICHHE C
MOHATAEM  MapajjIelbHOTO  TPOEKTUPOBAaHUS W €r0
CeoiictBamu. [lpuMenenne Teopuu M1 OOOCHOBAaHHUS
MOCTPOEHUHN U BBIYUCIIEHUH.

ApryMEHTUpPOBaHUE CBOMX CYXIEHUH O B3aUMHOM
PacHoJI0KEeHUH TPOCTPAHCTBEHHBIX (UTYD

Tema 4. Coaepxanne yueOHOr0 MaTepuaJa Wzyuenne mpaBuia KOMOMHATOPHKH W NPUMEHEHUE MpH OK 2.
Kom6unaropuka | OCHOBHbIE TMOHATHA KOMOWHATOPDUKH. 3ajauyd Ha peueHun KOMOHMHATOPHBIX 3amay. Pemmenue OK 3.
OACYET  YWCla  pa3MELICHUN,  MEepPEeCTaHOBOK, KOMOMHATOPHBIX 3aJad METOIOM Iepebopa U IO IMPaBUILY OK 4.
codyeTaHnid. Pemenune 3amau Ha mepeGOp BapHaHTOB. yMHOXkeHHUs. O3HAKOMJIEHUE ¢ NOHATUSIMU KOMOMHATOPUKH: OK 5.
dopmyna buHoma HeroToHa. pa3MEIIEHUAMY,  COYETAaHUSAMHU,  IIEPECTAHOBKAMHU U OK 6.
CgoiicTBa OMHOMUHAJILHBIX KO3 UITMCHTOB. (dhopMysIaMu JUIS MX BBIYUCIICHUSL.
Tpeyronpauk [lackans (Jlexmus-auanor). OOpsicHeHHe u TnpuMeHeHue GopMysn Uil BBIYUCICHUS
IIpakTHyecKkue 3aHATHA pa3MeInieHnH,
Uctopust  pasButus  komOuHartopuku. IIpaBuia [IEPECTAHOBOK M  COYETAaHUN IIpU pEIIEHUM  3aj]ad.
KOMOUHATOPUKH. Pemenre KOMOMHATOPHBIX 3a1a4 OsznakomieHue ¢ OnHOMOM HbBIOTOHa M TPEyroJbHHKOM
PasMelleHust, COYETAaHUSI M IEPECTAHOBKH. BUHOM [Tackans. Pemenne npakTHYeCKHUX 3a/1a4 C UCTIOJIb30BaHUEM
Heiotona u tpeyronsnuk Iackans (Komioksuym) HOHATHUM U TPaBUJI KOMOMHATOPUKH
CamocTosiTeJbHAsA padoTa o0yvyanierocs
Pewenne 3anau
Tema 5. Copaepxanne yueOHOr0 MaTepHaJIa O3HakOMJIEHHE C  TOHATHEM  BekTopa. M3ydeHue OK 2.
Koopnunate! u IIpsamoyrosbHas (nexkaproBa) CUCTEMa KOOpPAMUHAT B JIEKapTOBOM  CUCTEMBl KOOPAMHAaT B  IPOCTPAHCTBE, OK 3.
BEKTOPBI npoctpaHcTBe. DopMmysa pacCTOSHHMS MEXAY IByMs [IOCTPOEHUE 10 3aJaHHBIM KOOpAMHATAM TOYEK U OK 4.
TOYKaMH. YpaBHEHHUs cepsl, IUIOCKOCTEN, HaXxOKJeHHe KoopAauHar Touek. Haxoxknenue OK 5.
Bexropel. Moaynbs BekTopa. PaBeHCTBO BEKTOPOB. YpaBHEHUH OKPYXKHOCTH, Cepbl, IUIOCKOCTH. BrruucieHue OK 6.

CrnoxeHne BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
PaznoxeHnue BekTopa 1o HampaBieHHSAM. YTOJ MEKAY
OByMsl BeKTopamu. IIpoekuust BekTopa Ha OCh.
Koopamurater BekTopa. CkamspHOE MpOW3BEIEHHUE
BEKTOPOB.

Hcnonb30BaHre KOOPAMHAT U BEKTOPOB IPH PELICHUU
MaTeMaTHYECKUX U MPUKIIAJHBIX 3aad.

paCCTOHHI/Iﬁ MEXKOY TOUYKaMH.
N3ydyeHne  CBOMCTB  BEKTOPHBIX  BEIWYMH, IpaBHII
pa3lIOKEHHsT BEKTOPOB B  TPEXMEPHOM IIPOCTPAHCTBE,
IMpaBUJI HAXOXACHUA KOOPAWHAT BEKTOpa B IMPOCTPAHCTBE,
MIpaBWJI AEUCTBUH C BEKTOPaMH, 3aJaHHBIMU KOOPIUHATAMU.
[IpumeHeHue TeopuM NpH pELIEHWH 3a1ad Ha JEHCTBUA C
BEKTOpPaMH.
N3yuenue CKaJISIPHOT O

IIPOU3BEACHUA BCKTOPOB,
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I[IpakTHYecKue 3aHATHS 2 BEKTOPHOTO ypaBHEHUs MPSIMOM U IIIOCKOCTH. [IpumeneHne

IIpu3Haky B3aMMHOTO PACHOJIOKEHUSA MPSIMBIX. YTOI TEOpUU NPH PEIICHUM 3aJad Ha JIEUCTBUS C BEKTOpaMH,

MEXAy NpAMBIMHA. B3anMHOE PacIONOKEHUE MPSIMBIX KOOpJAMHATHBIM ~ METOJ, MpPUMEHEHHWE BEKTOPOB  JUIA

n 1wiockocted. llepneHAuKynsp W HakJIOHHas K BBIUMCJICHNS BEJIMYMH YTJIOB U paccTOSIHUNA. O3HaKOMIIEHHE

IUIOCKOCTH. YTOJd MEXIAy MNpsAMOH H IIOCKOCTBIO. C JIOKa3aTeNIbCTBAMHU TEOPEM CTEPEOMETPHHM O B3aUMHOM

TeopeMbl O B3aMMHOM PpAaCIOJIOKEHUH MPSIMONH H PacIOJIOKEHUH MPSIMBIX M IUIOCKOCTEH € HCIOIb30BaHHEM

IJIOCKOCTH. Teopema o0 Tpex MNEepHeHIUKYIApax. BEKTOPOB

[Ipusnaku u CBOICTBa  MapajUIeNbHBIX U

NEePHNEHANKYJAPHBIX —IJIOocKocTe. PaccrosHue ot

TOYKH JI0 TUIOCKOCTH, OT HpPAMOH [0 IUIOCKOCTH,

paccTosiHue MEXy TJIOCKOCTSIMH, MEXIy

CKPEIINBAIOLIIIMUCS MPSIMBIMU, MEXIy

MIPOU3BOJIBHBIMH (PUTypaMH B IPOCTPAHCTBE.

[lapannenbHOE NPOEKTHPOBAHHE M €ro CBOMWCTBA.

Bexropsl. [lelicTBus ¢ BekTopamu. [IekapToBa cuctema

KOOpPJHMHAT B TIPOCTPAHCTBE.

VYpaBHEHHE  OKPYXKHOCTH,  c(epbl,  TUIOCKOCTH.

PaccrossHue Mexnay Toukamu. [IefcTBUS ¢ BEKTOpamy,

3aJaHHBIMU KoopAnHaTaMu. CKalsipHOE IPOU3BEICHUE

BEKTOpOB.  BekTropHoe  ypaBHEHUE MpsMOH W

TIJIOCKOCTH. Ucnons3zoBanue BEKTOPOB npu

JI0Ka3aTeNbCTBE TEOPEM

CTEPEOMETPHH.

CamocTosiTeJbHasA paboTa o0yvyawnierocs 4

Pemenue 3anau
Tema 6. Coaepxanne yueOHOr0 MaTepHaJIa 4 N3ydeHne paguaHHOrO METO/Ia U3MEPEHHUS YTII0B BpaIlleHUs OK 2.
OcHOBBI Panvannas Mepa yrna. BpamarenbHoe IBUXKEHUE. U WX CBS3U C TpagycHOW Mepoit. M3o0pakeHwe YrioB OK 3.

TpUroHoMerpurd | CuHyC, KOCHHYC, TAaHT€HC M KOTaHTeHC YucIa. BpallleHus] Ha OKPYXHOCTH, COOTHECEHHE BEJIMYMHBI yTIa C OK 4.

@®opMynbl  npuBeneHUs.  DOPMyINBI  CIOKEHHUS. ero pacrnonoxeHueM. @DOpMyIHpOBaHHE OIpPEACICHHUN OK 5.

®opmynsl  ynBoeHus.  [IpeoOpa3oBaHue  CyMMBI TPUTOHOMETPUUYECKUX (DyHKITHIA OK 6.

TPUTOHOMETPHUYECKNX (QYHKIUHA B TPOU3BEINCHHE U JUISL YTJIOB TIOBOPOTa W OCTPBIX YIJIOB MPSIMOYTOIBHOTO

MIPOM3BEJIEHUS B CYMMY TpEyrojbHUKa U 00BSCHEHHE UX B3aUMOCBs3HU. [IpuMeneHne

IIpakTHYecKue 3aHATHS 2 OCHOBHBIX TPUTOHOMETPUUECKHUX TOXKJECTB JUTS

OcHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA,
(hopMynBl  CIOXEHMsSI, YyIBOCHHS, Ipeodpa3oBaHue
CYMMBI TPUTOHOMETPHUIECKIX GyHKIMIA B
Npou3BeeHNe,  NpeoOpa3oBaHuWEe  MPOU3BEIACHUS

TPUTOHOMETPUYECKUX GYHKIUH B cymmy (Mo3roBoi
ITYPM).
HrtoroBast KOHTpoOJIbHAS paboTa 3a 1 cemecTp

BBIYHCIICHAS 3HAYCHUN TPUTOHOMETPUIECCKUX (HYHKIIUHA TI0
omHOW W3  HHX. V3yuyeHme  OCHOBHBIX  (OpMYI
TPUTOHOMETPUU: (HOPMYJIBI CIIOKEHUS,

YABOCHUS, MPEoOPa30OBaHUS CYMMBI TPUTOHOMETPUUYECKUX
(GYHKIMA B NPOM3BEACHUE U TPOM3BEACHUS B CyMMYy H
MIPUMEHEHNE npu BBIYHCIICHUH 3HAYEHUSA
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CamocTosiTeJibHAs PadoTa 00yYaAKIIErocs 4 TPUTOHOMETPUYECKOTO BBIPAKEHUS W YIPOIICHHS €TO0.
Pemenwne 3amau O3HakOMJIEHHE CO CBOWCTBAMH CHMMETPHH TOYEK Ha
[loaroroBka coobmienuss ©Ha TemMy «Hcropus SMHUYHOW OKPYXXHOCTH M TPUMEHEHHE WX JUIS BBIBOJA
TPUTOHOMETPUU M €€ POJIb B M3YYCHUU €CTECTBEHHO- (dhopMys puBEACHUS
MaTeMaTHYECKUX HAYK»
ITonroroBka kK HTOrOBOM KOHTPOJIBLHOU paboTe
2 cemecT
IIponoJkenue Copaepxanne yueOHOr0 MaTepHaJia 3 Pemienne mo ¢opmynam M TPUTOHOMETPUYECKOMY KPYTy OK 2.
Tema 6. [Ipocreiiiine  TPUTOHOMETPUYECKUE  ypaBHEHUS. MPOCTEHIITINX TPUTOHOMETPUIECKHUX YpaBHEHUH. OK 3.
OCHOBBI [Ipocreiiirie TPUrOHOMETPUUECKUE HEPABEHCTBA. [Ipumenenne oOmMX METOAOB pEIICHHS YpaBHEHHU OK 4.
TpuronoMerpun | OOpaTHbIC TPUTOHOMETPUUYCCKUE (YHKITHH. (mpuBeneHne K  JUHEHHOMY, KBaApaTHOMY, METOJ OK 5.
ApKCUHYC, apKKOCHHYC, apkTaHrerc (Jlexuus- pasioXeHusT Ha MHOXKHUTENM, 3aMEHBl IEePEMEHHOI) Mpu OK 6.
BH3YaJIH3AIIHA). pEIIeHNN TPUTOHOMETPHYECKUX yPABHEHHI.
IIpakTHYecKHne 3aHATHUSI 4 YMeHue oTMedarb Ha Kpyre pemeHdus OpOCTEUINX
[Ipocreifiiue TPUTOHOMETPUUECKUE YpPaBHEHHUS U TPUIOHOMETPUYECKUX  HepaBeHCTB  O3HakoMileHHE ¢
HEpaBEHCTBA. MTOHSATHEM OOPATHBIX TPUTOHOMETPHUYECKUX (DYHKITHIA.
OGpaTHbIE TPUTOHOMETPUYECKUE (DYHKIUN: aPKCHHYC, Usyuenne  ompeneneHuii  apKCHHyCa, — apKKOCHHYCA,
APKKOCHHYC, APKTAHTEHC apKTaHreHca 4ncia, GopMyIMpPOBaHHE UX, H300paKECHUE Ha
CamocTosiTeJibHAs padoTa 00yYaruIerocs 4 CAMHMYHON OKPY)KHOCTH, HPHMCHCHHE @pPH PCLICHHH
Pemenue 3a1au YypaBHeHHH
Tema 7. Conep:xanue yueOHOro MaTepuasia 3 O3HakOMJICHHE C TOHATHEM rpaduka, OIpeaeIcHUe OK 2.
OyHKINU U dynxmun (Jlexims-auanor). O61acTs onpeaeneHus 1 MPUHAJUICKHOCTH TOUKH rpaduky ¢yHkiuu. OnpeneicHue OK 3.
rpaduku MHOKECTBO 3HAUeHHUi; rpaduK (PyHKIMH, HOCTPOEHHE mo ¢GopMmyie IMpOCTEUIe 3aBUCUMOCTH, BHUa ee Tpaduka. OK 4.
rpadukoB (yHKIHA, 3aJaHHBIX Pa3ITUUIHBIMA Bripaxxenue o ¢opmyre oHOM MepeMeHHOH uepe3 IpyTue. OK 5.
cnocobamu. CaoiicTBa (QyHKIMH. MOHOTOHHOCTS, O3HakomiIeHHE c OIpezIeTIEHUEM byHKIMY, OK 6.
YETHOCTB, HEYETHOCTb, OIrpaHUYECHHOCTD, q)OpMy.]'II/IpOBaHI/IG €ro. HaXO)K,I[eHI/Ie oOiacTu OIIPCACIICHUS
NepUOAUYHOCTb.  [IpOoMEXyTKM  BO3pacTaHusi U u obnactu 3HayeHwid (yHKiUH. O3HAKOMIICHHWE C

yObIBaHWS, HawOONbIIee W HAWMCHBINEE 3HAYCHUS,
TOYKH 3KCTpemMyMa. ['padudeckas HHTEpIpeTanus.
[Ipumepsr  (YHKIMOHAIBHBIX ~ 3aBUCUMOCTEH B
pCabHBIX MPOLECCax U SBJICHUAX. ApHUPMETHUECKUE
ornepanuu Haja QYHKIUIMH.

Cnoxnas ¢ynkius (komnosunus). IlpeoOpasoBanus
rpadukoB (IIpoOiemuas jekius). IlapasienbHbli
MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH KOOpIMHAT
W CHMMETpUS OTHOCUTEIHHO Hadyalla KOOpPJWHAT,

npuMepamMu QYHKIHOHAIBHBIX 3aBUCUMOCTEH B PEalbHBIX
mporeccax M3 CMEXHBIX JUCHHUIUINH. O3HaKOMIICHHWE C
JIOKa3aTENbHBIMA  PacCyKACHUAMU HEKOTOPBIX CBOMCTB
JTUHEHHOW W  KBaJApaTWYHOW  (QYHKIMHA, MpOBElCHHE
WCCIICIOBAHMS JIMHEHHOW, KyCOYHO-IMHEWHOH, IpoOHO-
JUHEHHOM W KBagpaTHYHOH (YHKUMH, MOCTPOCHHE HX
rpapuxoB. IlocTpoenne u uTeHue TpaduKOB (QYHKIHIA.
UccnenoBanne ¢yHkiun. O3HAKOMJICHHE C TIOHATHEM
TapMOHMYECKUX KoJe0aHU! W NpUMEpaMu IapMOHMUYECKHX
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CUMMETpPHSI OTHOCUTENIBHO MPAMOHN Y = X, pacTsDKEHHE
W CXKaTHUE BIOIL OCEH KOOpIWHAT

KoJeOaHUi ISl OMMCAHUS TPOIECCOB B (PU3UKE U APYTHX
00J1acTSIX 3HAHUA.

IIpakTH4yecKne 3aHATHSA 4 O3HaKOMJICHHE C TOHSTHEM pa3phIBHOM MEPUOIUUECKOM
[IpuMepsl 3aBHCHMOCTEN MEXIy MEPEMEHHBIMH B ¢GyHkiuu,  GOpMyIMpOBaHHE  CBOMCTB ~ TaHIreHca H
peabHBIX MpoOIEeccax M3 CMEXKHBIX JUCIUIUINH KOTAaHI'€HCa, IOCTpoeHue ux rpaduxos. IIpumeHenue
(KomnokBuym). Omnpenenenue ¢ynkiuii. [Toctpoenue CBOMCTB ~ (yHKIMA 111 CpaBHEHHS  3HAYCHMH
u ureHue TpadukoB ¢yHkumii. HccnemoBanue TPUTOHOMETPHUICCKUX ynkimi, peuicHnA
¢ynkumu. CBOHCTBa  JIMHEWHOW, KBaJpaTHYHOMH, TPUTOHOMETPHYECKHX YPABHEHHH.
KYCOYHO-IMHEHHOU U IPOOHO-
nuHeHo! (yHKIMi. HempeprsiBHBIE U TepHOANYECKUE
¢ynkuuu. CBoicTBa M TpadUKU CHHYCa, KOCHHYCa,
TaHTeHca W KoTaHreHca. OOpaTHble (YHKIUH W WX
rpadukn. OOpaTHBIE TPUTOHOMETpHUYECKHE (PYHKIIUH.
[IpeobpazoBanus rpaduka ¢pynkunu. ['apmonnyeckue
koneOanus. [Ipuknanneie 3a1a4m.
CamocTosiTesqibHasi padoTa o0yuyawumerocst 4
Pemrenne 3anau
Tema 8. Conep:xanue yueOHOro MaTepuaJia 3 OmnuvcaHnve W XapaKTEepPUCTHKA  pPa3lMYHBIX  BHUJOB OK 2.
MHororpaHHUKA ¥ | BepriuHel, pebpa, rpaHd MHOTOrpaHHHKa. [Ipusma. MHOTOTPAHHUKOB, TIEPEYUCICHAE UX JIEMEHTOB U CBOWCTB. OK 3.
KpYTJIbIE Tea [Ipsamast u naknonnaa npusma. [lpaBunbHas mpusMma. N300paxkeHre MHOTOTPaHHUKOB U BBITIOJIHEHHE MTOCTPOCHUS OK 4.
[Napannenenunen. Ky6. Ha  W300paXEHUSIX H  MOJENIX  MHOTOTPaHHHUKOB. OK 5.
IImpamupa. IlpaBunpHas nupamuzpa. YcedeHHas Beluucnenve  JMHEHHBIX  DJIEMEHTOB W YIVIOB B OK 6.
nupamuza (Jlekuus-nuanor). Terpasap. CumMmerpun B MPOCTPAHCTBEHHBIX KOH(UIYypalusax, apryMeHTUPOBAaHUE
KyOe, B mapajuienenunene, B NpU3ME U MUPaMHIE. CBOMX CYXKIEHHH. XapakTepuCTHKa W H300pakeHue
Ceuenus kyba, npu3Mbl 1 upamusl. [Ipeacrasinenue CEUeHMUs, BBIYUCIICHUE Iomanen IIOBEPXHOCTEN.
0 TpaBWIBHBIX MHOTOIpaHHUKax (TeTpa’ape, KyoOe, IloctpoeHne mpocTeHIIMX ceYeHUH Ky0a, NPHU3MBI,
OKTazpe, AoAekasape U ukocadape). Lunmumuap wu nupamunel.  [lpumenenne QakroB U cBeneHHH U3

KOHyC. YcedeHHBI KoHyc. OcCHOBaHHE, BBICOTA,
OOKOBasi TMOBEPXHOCTh, OOpasymomas, pa3BepTKa.
OceBble  ceueHHMsT M CEYCHHs, IapajlieibHbIe
OCHOBAHHIO.

[lap u chepa, ux ceyenus. KacarenbHas MmI0CKOCTh K
cpepe. O0beM u ero wusMepeHue. HHTerpanbHas
¢opmyna obbema. Dopmynsl  o0bema  KyOa,
MPSIMOYTOJILHOTO napajieNenuIe/a, MIPU3MBI,
wwmHapa (IIpoGiemHas nekuus).

®opmynbsl 00bemMa mHpaMuAbl U KOHyca. DopMylibl
IUIOINAJM  TIOBEPXHOCTEW IIMIMHIPa U  KOHYyca.
®opmyiel 00BeMa mIapa U Iomamm chepst

wranuMeTpur. O3HaKOMIIEHHE C BHJIAaMH CHMMETpPUH B
MIPOCTPAHCTBE, (POPMYJIUPOBAHUE ONPENEIICHUH U CBOICTB.
XapakTepuCTHKa  CHMMETPUM  Tel  BpalleHHA WU
MHOT'OI'PaHHUKOB. IIprMeHeHHE CBOICTB CUMMETPUM IPU
pemennu 3anad. Mcmonp3oBaHue MPHOOPETEHHBIX 3HAHUIA
JUISL UCCIEIOBAaHMS W MOJEIMPOBAHUS HECIOXKHBIX 3azad.
N3obpaxeHne OCHOBHBIX MHOTOTPAaHHHKOB WM BBITIOJHEHHE
PUCYHKOB

Mo yciaoBuaAM 3anad. (O3HakOMJIGHHE C BHJIAaMH Tell
BpalieHus, GopMyJIHMpOBaHNE UX ONpPEAETCHUH U CBOICTB.
DopMyIMPOBAaHUE TEOPEM O CEYEHHMH IIApa INIOCKOCTBIO U
TUIOCKOCTH, KacaTelbHOMH K cdepe.
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IIpakTHYecKkue 3aHATHUS 4 XapakTepucTHKa W UW300pa)KeHHWEe TeNl BpalleHHs, HX
IToctpoenue N300paKeHUH MHOT'OTPaHHUKOB pa3BepTKH, cedeHus. PemeHue 3agay Ha IMOCTPOEHUE
(MogroBot#i mTypm) CEUCHUH, BBIYUCIICHHE JUIMH, pAacCTOSHUM,  YTJIOB,
Pemenune 3amay Ha  BBIUMCIIEHHE  IUIOIIAAEH wiomaned. [IpoBenenne qoka3zaTeNbHBIX pacCyXACHUN
MOBEPXHOCTEH M O0OBEMOB  MHOTOTPAHHHKOB. IIpH peleHuu 3anad. [lpuMeHeHne cBOMCTB CUMMETPUU IIPU
Brruncnenwne miorniaaeil 1 005eMOB TN BpaleHus pelIeHnn 3ama4 Ha Tella BpalleHus, KOMOWHAITUIO Tell.
CamocTosiTeibHAs padoTa o0y4yamonmerocs 4 N300pakeHre OCHOBHBIX KpPYTJIBIX TEJI W BBINIOJTHCHHC
Pemenue 3anau pUCYHKa MO YCJIOBHIO 3aJaud. PemieHwe 3agad  Ha
BBIUMCJICHHE IUIOMIAJIEH TUIOCKUX (DUTYp C TpUMEHEHHEM
COOTBETCTBYIOIIMX (opMyn © (HakTOB M3 IJIAHUMETPHH.
Nzyuenue TeopeM 0 BBIUHCICHUN 00BbEeMOB
MPOCTPAHCTBEHHBIX TEJ, PELIECHUE 3aady Ha IPUMEHECHHE
¢dopmyn BeruucieHus o0bemoB. Uzyuenwme dopmyn amns
BBIUMCJICHUS IUIOIIAJIe MOBEPXHOCTEH MHOTOIPaHHUKOB U
Ten BpauieHus. O3HAKOMIIEHHE C METOJOM BBIYHUCIICHUS
TUIOMa TOBepXHOCTH cdeppl. Pemenne 3amay  Ha
BBIUMCJICHHE TIJIOUaiell MOBEPXHOCTH MPOCTPAHCTBEHHBIX
Ten
Tema 9. Conep:kanue y4eOHOro MmaTepuasa 3 O3HakoMIICHHE c MIOHATHEM YHCITOBOM OK 2.
Hauana CoocoObl  3amaHus " CBOMCTBA  YHCIIOBBIX IOCJIEJOBATEIIbHOCTH, crocobaMu ee 3aJaHMs, OK 3.
MaTeMaTHYECKOro | nocnegoBaTenbHocTel (Jlekuusa-susyanuzanus). BBIUUCICHUAMU €€ WieHOB. O3HAKOMJIEHUE C BBIYUCIICHHEM OK 4.
aHanaus3a CyMMupoBaHHE TMOCJIEeA0BaTEIbHOCTEH. becKkoHeuHO CyMMBI OECKOHEYHOr0 YHCIIOBOTO psAlla Ha TpuUMepe OK'5.
yOBIBaroIas TeOMeTpruIecKas MPOrpeccus U ee CyMMa. BBIYUCIICHUSA CYMMBI OECKOHEYHO yObIBatoIeit OK 6.
[onsTue 0 MIPOU3BOAHOM ¢byHKINH, ee reoMeTpuyecko  mporpeccuu. Pemienwe  3amad Ha
FCOMETPUYCCKUN M (PU3NUCCKHI CMBICI. YpaBHEHUE npuMeHeHue (GopMysbl CyMMbl OECKOHEUHO YOBIBaroIIeH
KacatenpbHON K rpaduky ¢ysknun. IlponsBomHbe reoMeTpuyeckoil nporpeccuu. O3HAKOMJICHUE C MOHATHEM
CYMMBI, Pa3HOCTH, npou3BogHol. M3yuenme u  QopmynmpoBaHue  ee
MpoM3BeeHNs, YacTHble. [Ipon3BOAHBIE OCHOBHBIX MEXaHUYECKOTO M TEeOMETPUYECKOTO0 CMBICHIA, H3Yy4eHHe
aNeMeHTapHbIX GyHKIuA. [I[puMeHeHne pon3BOIHOM aqropuTMa BBIYMCIEHUS TNPOU3BOAHOM Ha MIpUMEpE
K MCCIIEIOBaHUIO (PYHKIHMH M MOCTPOCHUIO TpadukoB BBIUMCJIEHUA  MTHOBEHHOM  CKOPOCTH U YIJIOBOTO
(Jlexuus-susyanuzanus). [Ipumepsl HCHOIB30BaHMS K03 GUIMEHTa KacaTeIbHOM.
MIPOM3BOAHON TSI HAXOXKCHHS HAWTYUIIer0 PEeIIeHHS CocraBieHne ypaBHEHHs KacaTellbHOW B 0oOIIeM Buje.
B MNpUKIAIHBIX 3aJavyax. Bropas mnpousBoaHas, ee VYcBoenne  mpaBwi  AudepeHIUpOBaHUs,  TaOJIWIBI
reoMeTpuueckuii U ¢pusndeckuii cMbica. Haxoxnenne MIPOM3BOAHBIX AJIEMEHTAPHBIX (DYHKIMH, MPUMEHEHHUE I
CKOPOCTH JUIs Tpoliecca, 3agaHHOro (HopMyJsion wu nuddepeHIUPOBaHUS
rpaduKoM. (GyHKUMH, cocTaBleHUs YpaBHEHHS KacaTenbHOH. M3yuenue
I[IpakTHYecKue 3aHATHS 4 TEOpEM O CBS3H CBOWCTB (YHKIMH ¥ TPOHU3BOIHOM,

YucaoBas IIOCJIEAOBATCIIBHOCTD, CIocoObI ee 3alaHus,
BBIYHCJIICHUA YJIICHOB II0CJICJOBATCIBHOCTH. Hpez[en

¢dbopmynupoBka ux. [IpoBeeHre ¢ MOMOIIBIO TPOU3BOAHOMN
HCCIIEI0BAHUS byHKIHH, 3aIaHHOU (hopMyIoii.
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OCIEeA0BaTEIbHOCTH. Beckoneuno yOBIBarOIIast
reoMeTpruYecKasi IPOrPeCCHs.
[IponsBoaHass: MEXAaHUYECKHM W TIE€OMETPUUYECKUI

cmbic  mpousBonHoW  (KommokBuym). YpaBHeHue
KacatenpHON B oOmiem Buzae. IlpaBmima u dopmMyisr
mudepeHIpoBaHUS, Tabnmma TIPOHM3BOTHBIX
aneMeHTapHbIX (yHkiui. MccnenoBanue (GyHKIHMH C
TTOMOINBIO TTPOM3BOMHON. HaxoneHne HanOOJbIero,
HaWMEHBIIIEr0 3HAYEHUS M IKCTPEMAaJbHBIX 3HAYCHUH
¢ynkunu (Mo3roBoii mtypm).

YcTaHOBJICHHE CBSI3U CBOWCTB (DYHKIIMU U TPOU3BOIHOM TIO
nx rpadukaMm. I[IpuMeHeHHE NPOM3BOAHOW IS PEIICHUS
3aJad  Ha HaxXOXJICHUE HAWOOJBIIEr0, HAaWMEHBIIETO
3HAUCHHUA U HA HAXOXKICHHUE SKCTPEeMyMa.

CamocTosiTeJibHAsA padoTa o0yvyanerocs 4
Pemrenne 3anau
Tema 10. Coaep:xanue y4eOHOro MaTepuaJia 3 O3HakoMJICHHE C MOHATHEM HHTErpajia M MEepPBOOOPA3HOM. OK 2.
Hurerpan u ero | Ilpumenenue  ompeneneHHoOro  MHTErpaga — Ajd Wzyuenne mpaBuia BBIYUCICHHS [E€PBOOOpa3HOW U OK 3.
MIpUMEHEHUE HaXOX/ICHUs IUIOIIaN KPUBOIMHCHHON TpAreLHH. teopeMbl HetoTona — JleiiOHuIa. Pemmenue 3amaq Ha CBS3b OK 4.
dopmyna Herorona—Jlei6uuua. Hpumepe mepBooOpa3HO W €€  TPOU3BOAHOHM,  BBEIYHCICHHE OK 5.
NPHMEHEHHA HHTErpasta B GU3MKE M TCOMETPHHI IepBOOOpPA3HO s JaHHOM (yHKIMM. PemeHue 3a7au Ha OK 6.
HpakTuieckue 3aHATHS 2 NPUMEHEHME WHTErpana JUI BBHIYHUCICHUS (DU3UYECKUX
Wuterpan u mepBoobOpasHasi. Teopema HproToHa— BeJTHYMH U IUIOMANe
Jleitbrnma. [lpuMeHnenne WHTErpaja K BBIYUCICHUIO
¢du3nyeckux BeauuuH u miomaaei (Komwioksuym).
CamocTosiTeJbHAsA padoTa o0yvyanierocs 2
Pemrenue 3agau
IloaroroButh cooOmenne mno Tteme «M3 wucropuun
WHTETPATBHOTO UCUUCIICHHS)
Tema 11. Coaep:xanue yueOHOro MaTepuaJa 3 N3yueHne KJIaCCMYECKOrO OMNPENENICHUS BEPOATHOCTH, OK 2.
Onementsl Teopuu | CoOBITHE, BEPOATHOCTH COOBITHS, CIIOXKEHHE U CBOWCTB BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM. OK 3.
BeposTHOCTel u | YMHOXKeHHE BepositHoctedd  (IIpoGiemuast  eius). PaccmMoTpeHne NpHMEpPOB  BBIYHMCIECHHUS BEPOSTHOCTEH. OK 4.
Maremaruueckoil | [IPSACTABICHHE —JaHHBIX  (TAaONHMIBI,  JHArPAMMBL, Penrenne 3amau Ha BBIYMCICHHE BEPOSITHOCTEH COOBITHIA. OK 5.
CTaTUCTUKU rpa¢ukn) (Jlekuns uasor) O3HakoMJICHHE C MPEICTaBICHUEM YMCIIOBBIX JAaHHBIX U MX OK 6.
IIpakTHYecKue 3aHATHS _ 2 XapaKTePHCTHKAMH.
KnaccnquKove OTPEACIICHUC BCPOATHOCTH, CBOMCTEA Penrenne mnpakTHUECKHX 3agad Ha 00pabOTKY YHCIOBBIX
BEPOSITHOCTEH, TeopeMa O CyMME BEpOSTHOCTEH.
Brruucnenune BepositTHocTed. I[lpukiagHele  3anaun JIAHHDIX, BRITHCJICHHC HX XapaKTCPHCTHK
(Mosroso#i  mTypMm). llpencraBneHuwe  YHCIOBBIX
nanHeix. [TpuknagHble 3a1a91
CamocTtosiTeqbHasA paboTa o0yyaonerocs 2

Pemrenue 3amau.
IToaroroBka mnpesentauuu 1o Tteme «M3 wucropuun
BO3HUKHOBECHUSI TECOPUHU BEPOSITHOCTEH




15

Tema 12. Copaepxanne yueOHOr0 MaTepHaJia 4 O3HakOMJIEHHE C NPOCTEUIIMMH CBEACHHAMH O KOpHSIX OK 2.
YpaBHEHUA U YpaBHEHUA U CUCTEMbl ypaBHEHMU. PanuoHaibHbIE, anreOpanvecknx ypaBHEHHH, MOHITHAMU WCCIIEOBaHHUS OK 3.
HEpPaBEHCTBA HUppalvoHaJIbHbIE, IIOKa3aTeJIbHbIE u YpaBHEHUH H CUCTEM YypaBHeHMIl.M3yueHue Teopuu OK 4.

TPUTOHOMETPUYECKUE YpaBHEHUS U cucTeMsl (Jlekuus- PaBHOCHUJIBHOCTH  YpaBHEHHMH W €€  IpPUMEHEHMs. OK 5.
JTAAJIOT'). [loBTOpEeHHE 3amuCH pELIEHUs CTAaHAAPTHBIX YPAaBHEHUM, OK 6.
PaBHOCHIIBHOCTB YpaBHEHHUM, HEPABEHCTB, CUCTEM. MPHEMOB TIPEeoOpa3oBaHMUs YPaBHEHHH JUIA CBEIEHUS K
OcHOBHBIE TIpHEMBl HMX pelleHus (pa3ioKeHHe Ha CTaHJApTHOMY YypaBHEHHIO. PeleHue panuoHaIbHBIX,
MHOJKHUTENH,  BBEJEHHE  HOBBIX  HEU3BECTHBIX, UppaLrOHAIbHBIX, IOKA3aTEIbHBIX U TPUTOHOMETPHUUECKUX
MTOACTAaHOBKA, TpadUIECKU METO). ypaBHEHUH U cucteM. Mcnonap30oBaHne CBOWCTB U rpa(puKoB
HepaBenctBa.  PanmonaneHble, HppalrOHAIbHBIE, ¢byHKUMi 1 pemieHust ypaBHeHuid. [loBTOpeHrne OCHOBHBIX
MOKa3aTeNbHbIE U MpuzoHoMempuyecKue HEPaBeHCTRA. MpPUEMOB pelIeHuss cucteM. PerieHne ypaBHEHHH C
OcHoBHble mpuembl wux pemenns (IIpobnemnas MPUMEHEHUEM BCEX IPUEMOB (Pa3I0XKEeHUS
JICKILHS). Ha  MHOXWTEIH, BBEJICHUS  HOBBIX  HEHM3BECTHBIX,
Hcnonb3oBaHne CBOHCTB M TpapuKOB (YHKIUH TpH MOJICTAHOBKH, TpaUuecKoro MeTofa). PemieHue cucrtem
pelieHNH  ypaBHEHMH W HepaBeHCTB.  Merton YpaBHEHUH C IPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.
WHTEpBanoB.  M300paxeHne Ha  KOOPAUHATHOM O3HakoMJIeHHE ¢ OOIIMMH BOIIPOCAMH PELICHNSI HEPABEHCTB
IJIOCKOCTH  MHOXECTBA PELICHUH YpaBHEHUH W W HCIONB30BaHUE CBOMCTB W rpaduKoB (QYHKOMHA MpU
HEPaBEHCTB C IByMS IEPEMEHHBIMHU U UX CUCTEM. pelIeHnH HepaBeHCTB. PellleHne HEpPaBeHCTB U CUCTEM
[IprumeneHne MaTeMaTHYECKUX METOIOB ISl PELICHUS HEPaBEHCTB C IPUMEHEHNEM Pa3JInYHBIX CIIOCOOOB.
coJiep)KaTeNbHBIX 33724 W3 pa3M4YHbIX obOnacteit [IpumeneHne MareMaTHYECKUX METOJOB Ui peHIeHUs
HayKH U MPakTHKH (JIeKusa-Bu3yanu3arms). COJIepKATENILHBIX 33j]ad M3 Pa3lIMYHBIX o0JacTeil HAyKd M
Wntepnperanust  pesyiabrata,  yd4eT  peajbHbIX npakTuku. MHTeprnpeTupoBaHue pe3ylbTaTOB € Y4ETOM
OrpaHUYEHHH. peaybHbIX OrpaHUYEHUN
IIpakTHYecKue 3aHATHS 2
Kopuu ypaBHeHuil. PABHOCHIBHOCTD ypaBHEHH.
[IpeoOpa3zoBanue ypaBHEHUH.
OcCHOBHBIE IPHUEMBI pEIICHUS YpaBHEHHI. Pemrenne
cucteM ypaBHeHuil (Kommoksuym).
HcnonszoBanue cBOUCTB u rpadKoB GYHKIHNA JJ1s1
pelIeHNs] ypaBHEHUH U HEPABEHCTB
CamocTosiTeJbHasA paboTa o0yuyawnierocs 2
Pewenue 3anau
[ToaroTroBka K 3K3aMeHy

Hroro 117
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IlepeyeHb NpUMEPHBIX TeM COOOIIEHUI

HenpepoiBHbIe 1po0OH.

[IpuMeHeHne C0KHBIX MPOLUEHTOB B SKOHOMUYECKUX PACUETaX.
[TapannenpHOE NPOEKTUPOBAHUE.

Cpennue 3HaUEHUs U UX IPUMEHEHUE B CTATUCTHUKE.
BekropHoe 3a1aHue NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
CrnokeHre TapMOHUYECKUX KOJICOaHUH.

I'paduueckoe peuieHre ypaBHEHUN 1 HEPABEHCTB.
[IpaBunbHbBIE ¥ TOMYNIPABUIbHBIE MHOTOTPAHHUKHY.
KoHnunyeckue ceueHus 1 UX NPUMEHEHUE B TEXHUKE.
[Tonstue nuddepeHimana u ero NPUIOKEHHUS.

CxeMbl TOBTOPHBIX UCTIbITAaHUN bepHyiu.

HccnenoBanue ypaBHEHHMI M HEPABEHCTB C APAMETPOM.

3. YcioBus peajau3anum o01eo0pa3oBaTe/ibHONH Y4eOHOH TUCHMILTHHbBI

TpeGoBanus kK MaTepHATbHO-TEXHUYECKOMY 00ecCeYeHHUIo

Peanu3anus obmeoOpa3oBarensHoi yaeOHo# auciummuael OV J15.02 MaremaTtuka tpedyet

HaJIM4uA y‘~IC6HOFO KaOMHEeTa MaTEMAaTHUKH U CTATUCTHUKH.

ITomemieHue KaOMHeTa YAOBJICTBOPACT Tpe6OBaHI/I${M CaHI/ITapHO'SHI/I,Z[CMI/IOHOFI/I‘ICCKI/IX

npasus 1 HopmatiBoB (Canllun 2.4.2 Ne 178-02).

HanmenoBanue
000pyIOBaHHBIX YIEOHBIX

Ne - [epeuens MaTepuaIbLHOTO OCHAILCHHSI, 000PYIOBaHUS U
AyJAUTOPHUH JJIsl TPAKTHUECKUX
/I N N TEXHHYECKUX CPEJICTB O0yICHHS
3aHsATHIA, TabopaTopui,
MaCTEPCKHUX
1. | Kabuner MaTeMaTHKH 1 | Kabuner maTemMaTuku u ctaTUCTUKH Ne 213
CTaTUCTUKHU Mamepuanvroe ocuawjenue, KOMNbIOMEPHOE U UHMEPAKIMUBHOE

obopyodosanue:
KommbroTep
Moy
[Ipoexrop

WnTepakTuBHAs 10CKa

[Mapte1-20 (1 mecTHBIC)

Cron yunrens

KommnbroTep

[IpunTep

Ikad Gonbimoit

[kad co crexom

Crennaxu

Crynps

Cryn yunrens - 1

Tymba -1

Kamrosm -2

MarHuTHO-MapKepHasi Iocka -3

Jusan - 1

Hocka nsa oObsBIeHmit-1

ABTOMaTH3MpOBaHHOE pabodee MecTo 00eCledeHO IOCTYIIOM B
3JIEKTPOHHYIO MH(OpMaIMOHHO-00pa3zoBareibhHyo cpeny MU uC,
BBIXOJOM B MH()OPMAIMOHHO-KOMMYHHKALlMOHHYIO  CETb
«HTEpHET»

IIpoepammnoe obecneuenue
1C: llpennpusitue. KoMmieKkT 11 BBICIINX U CPEIHUX YIEOHBIX
3aBenennii (1C — 8985755)
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Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium Electronic
Software Delivery id700549166)

Microsoft™ Office®

Google Chrome

«l"apanT aspo»

Koncynpranrllimtoc

bubnmoreka
YuTanbHbIN 3a1

bubmoTeka. YntanpHbIH 3a1 ¢ BeIxomoM B MaTepreT No 122
Komnviomepnoe u unmepaxmugnoe obopyooganue:
ABTOMaTH3MPOBaHHbBIE pabourie MecTa ONOIOTeKape
ABTOMAaTH3MpPOBaHHEIC paboUdre MecTa I YUTaTelei

IIpunTep

Ckanep

Cremnnaxu st KHUT

Kadenpa

BrIcTaBouHBIN cTEMTAX

Karanoxubii mkad

[locagounpie MecTa (CTONBI M CTYNIbSl IJIi CaMOCTOSITEIIBHOM
paboTsI)

Cren nH(OPMAITMOHHBIH

Ycaosus s aun ¢ OB3:

ABTOMaTH3MpOBaHHOE pabodee MecTo aus mi ¢ OB3

JIunza @penens

CrnenmanpHass TapTa [ JUI € HapyWIEHUSMHA  OIOPHO-
JBUraTeJILHOTO arnapaTa

KnaBuatypa ¢ Hanecennem mpudTta bpaiins

Kommnerorep ¢ nporpaMMmHbBIM oOectieuenuem aist mui ¢ OB3
CBeToBbIE MasiKU Ha IBEPSIX OMOIHOTEKH

TaxkTusbHbIE yKa3aTenn HallpaBJIeHUs ABHKCHUS

TakTHiIbHBIE YKa3aTenn BbIX0/1a U3 IIOMEIICHHUS

KontpacTHOE BBIJENECHHE TPOSMOB BXOJIOB M  BBIXOJIOB W3
MTOMEIIEHUS

Tabmuuka ¢ HaMMEHOBaHMEM  OHOJMOTEKH,  BBITOJIHEHHAS
mpudTom bpaiins

ABTOMaTH3UPOBaHHbIE paboyre MecTa OOecHeyeHbl AOCTYIOM B
3JIEKTPOHHYIO HH(OpMaMOHHO-00pa3zoBareibHyto cperny MU uC,
BBIXOJIOM B HMH()OPMAIIMOHHO-KOMMYHHMKAIIMOHHYIO  CETh
«HTEepHETY.

Ilpoepammnoe obecneuernue

1C: Ipeanpustue. KoMIUIeKT AJ1s BBICIIUX U CPEAHUX YISOHBIX
3aBenennii (1C — 8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 10 (DreamSpark Premium Electronic
Software Delivery id700549166)

Microsoft™ Office®

Google Chrome

«banaboikay

NVDA.RU

«l"apaHT aspo»

Koncynprantllntoc



https://nvda.ru/
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3.2. UupopmannonHoe odecneyenne 00y4eHust

IlepeyeHb OCHOBHOI 1 JONOJIHUTEILHON y4eOHOI JINTEpaTyphl, HeOOXOAUMON /1 OCBOEHHUS
o0meodpa3zoBare/ibHONH Y4eOHOM JMCIHUIIIMHBI

Ocnoeénas numepamypa:

1. MaremaTuka: anreOpa W Hayala MaTeMaTUYECKOTO aHaiu3a, reoMeTpus. Anrebpa U Haudana
MaremaTuueckoro ananuza. 10-11 kmaccel: yueOHMK, 0a30BBId M YriuyOnE€HHBIA YpOBHH /
[I.A.AmumoB, FO.M.Konsarun, M.B. TkauéBa u np. - 8- u3z. - Mocksa : [Ipocsemenue, 2020. - 463
C.: WL - TeKCT: HeNOCPEICTBEHHBIMN.

2. Maremaruka: anreOpa M Hayajlla MaTeMaTHYecKOro aHamusa, reomerpus. ['eomerpus. 10-11
KJIacChl: Y4eOHHK, 0a30BbIi 1 yriyonéunslil ypoBuu / JI.C.Atanacsan, B.®.byry3oB u ap. - 8-e u3z.
- Mockaga: [Ipocsemenue, 2020. - 287c¢.: un. - (MI'Y-mkone). - TekcT: Hemocpe1ICTBEHHBIN.

Onexmponnvie uzoanus (31eKmpouHbvle pecypcol)

1. baBpun, U1.M1. Marematuka: yueOHUK U mpaktukym s cro / WM.W. baBpun. — 2-e u3n.,
nepepad. u gon. — Mocksa: HOpaiit, 2020. — 616 ¢. — Tekct: anekrponusid // 3BC HOpaiit
[caiir]. — URL.: https://urait.ru/bcode/449045 (nara obparmenus: 22.05.2020).

2. boromonos, H.B. Marematuka: yueOnuk s crio / H.B. boromonos, I1.1. Camoiinenko. — 5-¢
u3l., nepepad. u gomn. — Mocksa: FOpaiit, 2020. — 401 ¢. — Tekcr: anextponusiit // ObC FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/449006 (nara obparenus: 22.05.2020).

3. HopodeeBa, A.B. Maremaruka: yueOnuk aus cno / A.B. lopodeeBa. — 3-e uzz., nepepad. u
nor. — Mocksa: FOpaiit, 2020. — 400 ¢. — Texkcr: anexrponnsiii // IBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/449047 (mara obpamenus: 22.05.2020).

4. Maremaruka: yueObnuk s crio / O.B. Tarapaukos [u ap.]; mox oomr. pen. O.B. Tarapaukoa. —
Mockga: FOpaiit, 2019. — 450 c¢. — Tekct: snextponnsiii / DbC FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/433901 (mara obpamenus: 22.05.2020).

5. Marematuka. [Ipaktukym: yue6Hoe nocodue ans cno / O.B. Tarapaukos [u ap.]; mox odul. pen.
O.B. TarapaukoBa. — Mocksa: FOpaiit, 2019. — 285 c¢. — Texkct: anexkrponnsiil // ObC IOpaiit
[caiiT]. — URL: https://urait.ru/bcode/433902 (nara obpamienus: 22.05.2020).

6. [TaBmouenko, 0.B. Maremaruka: yqeOHuk u npaktukyM i cro / FO.B. Tlasmouenko, H.II.
Xaccan; moa obmei pen. HO.B. IlaBmrouenko. — 4-e u3z., nepepad. u gon. — Mocksa: IOpaiir,
2020. — 238 c¢. — Tekcr: oanekrponnsii // DOBC IOpait [caiit]. — URL:
https://urait.ru/bcode/449041 (nara obpamenus: 22.05.2020).

7. Cenpix, 1.}O. Maremartuka: yueOHuk u npaktukym s cio / UFO. Cenpix, FO.b. I'pebeniukos,
AXO. IlleBeneB. — Mocksa: Opaiit, 2020. — 443 c. — Texct: anekrponHslit // DbC FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/449040 (nara obparenus: 22.05.2020).

8. lllunmaues, B.C. Maremaruka: yuyeOHuk 1 npaktukym s crno / B.C. Illunaves; nox pexa. A.H.
TuxonoBa. — 8-e¢ m3xa., mepepab. u jgon. — Mocksa: IOpaiit, 2020. — 447 c. — Tekcr:
anektponHbiit // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/459024 (mata oOparieHus:
22.05.2020).

Hononnumenvras aumepamypa:

1. boromosnos, H. B. MaTtemaTtuka. 3amauu ¢ pemieHusMH B 2 T.: yueOHoe mocobue ms cro / H. B.
boromonoB. — 2-e u3n., ucnp. u gon. — Mocksa: FOpaiit, 2016. — 647 ¢. — TeKcT: 37eKTPOHHBIN
// OBC Opaiit [caitt]. — URL.: https://urait.ru/bcode/386520 (nara obparnenus: 22.05.2020).

2. lopodeena, A.B. Maremaruka. COOpHMK 3a/1a4: yueOHO-TIpakTH4YecKoe nmocodue 1 cmo / A.B.
HopodeeBa. — 2-e uzn. — Mocksa: Opaiit, 2020. — 176 ¢. — Tekct: amexkrponHbIit / DbC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/449051 (nata oopamenus: 22.05.2020).

3. Kpemep, H.III. Maremaruka juist KoJute/pkeid: yaeoHoe mocooue s cro / H.II. Kpemep, O.I'.
Koncrantunosa, M. H. ®puaman; mox pen. H. II. Kpemepa. — 10-e u3z., nepepab. u mgom. —
Mocksa: FOpaiit, 2020. — 346 c¢. — Tekct: snektponnsbiii / ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/458707 (nara obpamenus: 22.05.2020).
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4. Kyuep, T.Il. Marematuka. Tectol: yaeOHoe mocodue s cro / T.I1. Kyuep. — 2-e uzn., ucrnp. u
nor. — Mocksa: FOpaiit, 2020. — 541 c.— Texkct: anekrponusiii / IbBC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/452010 (mara obpamenus: 22.05.2020).

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
HEOOXOAMMBIX /IJIsl OCBOCHHUS Y4eOHOM TUCIUILINHbI

JUis BBINONHEHUS 3aJaHui, NPEAYCMOTPEHHBIX pabodel MporpaMMoON HCHOIb3YIOTCS
pexomeHioBaHHble IHTEpHET-CcaiiThl, DbC.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE Pecypchl

1. eLIBRARY.RU: Hayunas osnexTpoHHas OubmmoTeka [DneKTpoHHBIH pecypc]. — Pexum
noctyna: http://elibrary.ru

2. OBC FOPAUT - Pexum nocryna: https: //biblio-online.ru

3. Enunas  xomekiusi 1U@POBBIX 00pa30BaTENbHBIX pecypcoB // [DNEKTpOHHBIA pecypc]:
http://www.school-collection.edu.ru/

HNuTepakTuBHbIC (GOPMBI IPOBEICHUA 3AHATHI

B nensx peanuzanuu KOMIETEHTHOCTHOIO IMOJAXOZAa AJs oOecreueHHsl KaueCTBEHHOI'O
00pa3oBaTeNBFHOTO MPOIECcca MPUMEHSIOTCS (POPMBI TIPOBEICHHS 3aHATHI:

HNuTepakTHBHBbIE (DOPMBI IPOBEIEHUSI 3aHATHII (B Yacax)

Bug | JlekuMoHHbBIE IIpakTH4eckue Beero

dopma 3aHATHS 3aHATHS

Jlexnms-Bu3yanuzanus 8 - 10
[TpobnemHuas nexnus 8 - 10
Jlexuus-nuanor 3 - 3
Komnmoxsrym - 8 10
«Mo03roBO# IITYpM» - 8 8

HToro nHTEpaKTUBHBIX 3aHATHIA 19 16 35 9acoB, 4TO COCTaBIISIET

44,9 % oT ayIUTOPHBIX
3aHATHI



http://elibrary.ru/
https://biblio-online.ru/

21

4. KOHTpOJIb M OLIeHKA Pe3yJIbTATOB 0CBOCHHs 0011e00pa30BaTe/IbHOM y4eOH Ol

JTUCIHMILINHBI

KoHTpomb 1 olieHKa pe3ysbTaTOB OCBOCHHS 00IIe00pa3oBaTeIbHON Y4eOHON IUCIUIIIMHBI
OCYILIECTBIISICTCS MPEIoiaBaTeieM B Mpolecce MPOBEACHUS TPAKTUUECKUX 3aHATUHN, TECTUPOBAHMUS,

a TaKoKC BBIIIOJIHCHUA O6yanOH[HMHCH HHAUBUAYAJIbHBIX SaI[aHI/II;'I.

PesynbTarhl 00yueHus
(ocBOCHHBIE YMeHMS, YCBOCHHbIEC 3HAHMA)

DopMbI U METObI
KOHTPOJISI M OLIEeHKH
pe3yJibTATOB 00y4eHus

JUYHOCHIHbIE:
- c(OPMHUPOBAHHOCTH TMPEJCTABICHUII 0 MaTeMaTHKE KaK yYHHWBEPCAIHLHOM
SI3BIKE HAyKH, CPEIICTBE MOJCIIMPOBAHUS SBJICHUN M IMPOLIECCOB, UACIX U
METOJIaX MAaTEeMaTUKH;

- MOHMMaHWE 3HAYMMOCTH MAaTEMAaTHKH JUIsl HAayYHO-TEXHUYECKOTO
nporpecca, c()OpMHUPOBAHHOCTh OTHOIIEHWS] K MaTeMaTHKe KaK K YacTH
00IIIeYeIOBEYeCKON KYJIBTYphl Uepe3 3HAKOMCTBO C HCTOpHEH pPa3BUTHS
MaTEeMaTHKHU, BOJIIOINCH MaTeMaTUUCCKUX HUJICH;

= Ppa3BUTHUC JIOTHUYCCKOI'O MBIINUICHHA, NPOCTPAHCTBCHHOI'O BOO6pa)KCHI/ISI,
ANTOPUTMHUYECKON KYJIbTYpBHl, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE,
HEOOXOAUMOM i Oynyiiedl mnpodeccHoHaIbHOW JCSITEIBbHOCTH, IS
MPOJOJDKEHUST 00pa30BaHUs M CaMOOOPa30BaHUS;

= OBJIAACHHUEC MATCMATUYCCKUMHU 3HAHUSAMU U YMCHUAMU, HeO6XOI[I/IMI)IMI/I B
MTOBCETHEBHOW JKW3HM, JUII OCBOCHHS CMEXHBIX E€CTECTBEHHO-HAYYHBIX
JUCHUIIVIMH WU AUCLHHUIIIINH HpO(bCCCI/IOHaJ'ILHOI‘O ouKJIa, A MOMy4YCHUA
o0Opa3oBaHHsS B O0JIACTSX, HE TPeOYIOMUX YIIIyOJIEHHOH MaTeMaTHIeCKOM
MOITOTOBKHU;

- TOTOBHOCTh M CIIOCOOHOCT, K 00pa3oBaHHIO, B TOM YHUCIE
caMo00pa3oBaHWIO, Ha NPOTSHKCHUHM BCEHW JKU3HU;  CO3HATEJIBHOES
OTHOIIIGHHWE K HEeNPEephHIBHOMY OOpa30BaHHUI0 KaK YCIIOBUIO YCIEIIHOM
npohecCHOHANBHON 1 OOIIECTBEHHON e TENLHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOATEIBHOH TBOPUYECKOH W
OTBETCTBEHHOH JCATCIIBPHOCTH,

- TOTOBHOCTH K KOJJIEKTHUBHOW pabOTe, COTPYJAHUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTeNbHOI, OOIIECTBEHHO MOJIE3HOH, YaeOHO-UCCIIeN0BaTENbCKOM,
MPOEKTHOM U JIPYTUX BUJIAX JNEATEIIBHOCTH;

- OTHOIICHHE K MPOGECCHOHAIBHON JEATEIILHOCTH KaK BO3MOKHOCTH
ydacTusi B PEIIEHHWH JUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIeHAIIMOHAILHBIX MPOOJIEM;

Texymuii KOHTPOJIb:
MIpaKTHIECKHE paboTHI,
TECTBI, CAMOCTOSITEIbHBIC
pabotsl, Tpadguyeckue
paboThI

[IpomexxyTouHbII
KOHTPOJIb:
Kontponbnas padbota
Ox3ameH

memanpeomemnsvie:

- yMEHHE CaMOCTOSITENIbHO OTIPENEATh LENU AeATENIbHOCTH U COCTAaBIATh
IUTaHBI IEATEIBHOCTH; CAMOCTOSITENBHO OCYIIECTBIATh, KOHTPOJINPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCTD; HCIOIb30BaTh BCE BO3MOYKHBIE PECYPCHI
JUISL  JOCTIDKEHHSI TIOCTaBIEHHBIX I[eNed W pealu3allid  TUTaHOB
JeSITeIbHOCTH; BBIOUPATH YCIEUIHBIE CTPATETHH B PA3IMYHBIX CUTYaLUsIX;

- YMEHHE NPOAYKTUBHO OOWIAThCS M B3aMMOJEHCTBOBATH B IMpoOIlecce
COBMECTHOM JESTEeTbHOCTH, YYHUTHIBATh IO3UIMH APYTUX YYaCTHHKOB
JEeSITeTbHOCTH, 3PPEKTHBHO pa3peliaTh KOHPIUKTHI;

- BJAJEHWE HABBIKAMH ITI03HABATENIbHOH, y4eOHO-HCCIIEOBATEIHCKOW H
NPOEKTHOH AEATENIbHOCTH, HAaBBIKAMH pa3pelieHus npo0ieM; criocoOHOCTh
M TOTOBHOCTh K CaMOCTOSITENIbBHOMY TIIOMCKY METOJOB pEeIIeHUs
MPAKTHYECKUX 3a/1a4, TPUMEHEHHUIO Pa3IMIHbIX METOAOB NTO3HAHNUS;

- TOTOBHOCTh W CIHOCOOHOCTH K CaMOCTOSITEIbHOW HH()OPMAIIMOHHO-
MO3HABATENBHON JESITEIBHOCTH, BKIIOYas YMEHHE OPHEHTHPOBATHCS B
pasjInYHbIX HCTOYHHKAX HCTOPUYECKOM HH(pOpMaluu, KPUTHUECKH €€
OLICHMBAaTh M HWHTEPIPETUPOBATh, YMEHHME MCIONb30BATh CPEACTBA

Texymuii KOHTPOJIb:
MpaKTU4YecKue padoThl,
TECTBI, CAMOCTOSTENIbHBIE
paboThl, Tpadguueckue
paboThl

IIpomexxyTouHbII
KOHTPOJIb:
Konrtponbnas padora
OK3aMeH




22

WHPOPMAITMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTraHH3alMOHHBIX 331a4 C
coO0JIr0IeHrEM TPeOOBaHUH 3PrOHOMHUKH, TEXHUKH O€30MMaCHOCTH, TUTHCHBI,
pecypcocOepekeHus,  MPaBOBBIX W 3THYECKUX  HOPM,  HOPM
HH()OPMAITMOHHON 0€30TTaCHOCTH;

- YMCHHE CaMOCTOSTEIbHO OICHWBATHh M MPHHAMATh PEHICHUS,
OTPECISIONINE CTPATETUIO0 TOBEACHUS, C YYETOM TPaXKIAHCKUX W
HPAaBCTBEHHBIX I[CHHOCTEH.

npeomemmble:

- c(hOpMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHKe KaK 4acTH MHPOBOI
KYJIBTYPbl U MECT€ MaTeMaTUKd B COBPEMEHHON LMBHIIM3AIMH, CIOCO0ax
OIMCaHUA SIBJICHUI PEaJIbHOI0 MUPA HA MATEMATUYECKOM SI3BIKE;

- c(hOpMHUPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHYECKUX TMOHATHAX Kak
BOXHEMIINX MAaTEMATHYECKUX MOJEIAX, IO3BOJIIOIIAX OIUCBHIBATE U
u3y4yaTb paszHble IPOLECChl U SBJICHUS; IIOHMMAaHHUE BO3MOXKHOCTH
AKCUOMATHYECKOTO IIOCTPOCHMSI MATEMaTUIECKUX TEOPUIL;

- BJIaJCHHE METOJAMM JOKA3aTEIbCTB U AJITOPUTMOB PELICHMS, YMEHUE UX
MPUMEHATH, MPOBOAHUTE [TOKA3aTEIBHBIE PACCYKICHHA B XOHE pPELIEHUS
3a1ad4;

- BIAQJICHUE CTAaHAAPTHBIMU IpUEMaMU pEIIEHUS PpalHOHAIBHBIX H
WUPpPAlMOHANBHBIX, I0Ka3aTENbHbIX, CTENECHHBIX, TPUTOHOMETPHUYECKHUX
YPABHEHUI U HEPABEHCTB, MX CHUCTEM; MCIOJIb30BAaHUE TI'OTOBBIX
KOMIIBIOTEPHBIX IIpOrpamMM, B TOM YHCJIE JJI IIOMCKAa IIyTH PELICHUS U
WUTIOCTPALNN PELICHNs YPAaBHEHUI U HEPABEHCTB;

- c(OPMHUPOBAaHHOCTh  MPEACTABICHUH 00  OCHOBHBIX  IOHSTHAX
MAaTeMaTU4YeCKOr0 aHaJIW3a M MX CBOMCTBaxX, BJAJCHUE YMEHHEM
XapakTepu30BaTh IOBEJACHHE (YHKIUH, WCIOIb30BaAHNE TONTYYEHHBIX
3HAHMU AJI OTIMCAHUS U aHAJIN3a PEANTbHBIX 3aBUCUMOCTE;

- BJIaJICHNE OCHOBHBIMH IOHATHUSAMH O IUIOCKHX W HPOCTPaHCTBEHHBIX
reoMeTpuyeckux (purypax, X OCHOBHBIX CBOWMCTBaX; cpOPMHUPOBAHHOCTH
YMEHUS paclio3HaBaTh TeoMeTpuieckre GUrypsl Ha YepTexax, MOJICNSIX H B
pearbHOM MHpE; IPUMEHEHHE N3yYCHHBIX CBOWCTB '€OMETPUYECKUX Guryp
1 GOpPMYIT AJisi pEelICHUs] TEOMETPUUECKUX 3a/1a4 M 337ad C MPaKTHIECKUM
COZIEpKAHUEM;

- c(hOpMHUPOBAHHOCTH MPEICTABICHUI O MPOIECcCaX U SBICHUSIX, MMEIOIIHX
BEPOATHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM
MHUPE, OCHOBHBIX IOHATHUAX 3JIEMEHTAPHONH TEOPUU BEPOSITHOCTEN; YMEHUIM
HaXOJIUTh U OLIEHUBATH BEPOSATHOCTH HACTYILICHHSI COOBITHI B IPOCTEHIITNX
MPAKTUYECKUX CUTYallUsIX W OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX
BEJINYMH;

- BJaJICHHE HABBIKAMH UCIIOIb30BAaHUS F'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM
IIpY pELICHUU 3a1a4.

Texymuii KOHTPOJIb:
CaMOCTOSTEITbHBIC paOOTHI,
TECTBI, MPaKTUIECKUE
pabotsl, Tpadguyeckue
paboTHI, MATEMATHICCKHEC
JUKTaHTBI, YCTHBIE OMTPOCHI

[IpomexxyTouHbIi
KOHTPOJIb:
Konrtponbnas pabota
OKx3aMeH




