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Pabouass mporpamma oOmieoOpa3zoBarensHoro ydeOnoro mpeamera OVIL.01.02 Maremaruka
pazpaboTana Ha OCHOBe TpeOoBaHUU (eAepanbHOrO0 TOCYIAPCTBEHHOTO 00pa3oBaTEeNbLHOTO
CTaHJapTa cperHero oomero oopaszopanus (nmprka3 MuHucTepcTBa 00pa3zoBanus U Hayku P® ot 17
Mmast 2012 r. Ne 413), ¢ yuerom tpeboBanuii ®I'OC CIIO mo crnenmansHocTH 54.02.01 u3aitH (1o
orpacisiM) ot 23.11.2020 Ne 658, mpodunsa momyqaemoro mpogecCHOHAIBHOTO 00pa30BaHUs H
MPUMEPHOI MPOrpaMMBI 001Ie00pa30BaTENBLHOTO yueOHOTo peamera «MaTemMaTukay.

ABtop-coctaButenb: [Iucapenko 1.B.

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

ITpotokon Ne 9 ot 22.04.2024 1.

3aBeayronuii kadenpoit MaTeMaTUKU U HHPOPMATUKH JLIO. OBcsinuiikas
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1. ITaciopT padoueii mporpaMMsbl 0011e00pPa30BaTEIbLHOI0 Y4eOHOI0 peaMeTa
OVYI1.01.02 MaremaTuka

1.1. Ob6sacTs npuMeHeHus padoyeil NpOorpaMMsl

PaGouas nporpamma o01Ie00pa30BaTeNbHOIO Y4eOHOrO MpeaMeTa SBJSETCS 4YacThIO
OCHOBHOH Mpo(eCCHOHATBHONH 00pa30BaTeNbHON NPOTpaMMbl CPEAHETO MPO(EeCcCHOHATBHOTO
o0pa3zoBaHus (IPOrpaMMbl MOJArOTOBKM CIELMANINCTa CpeJHero 3BeHa) B coorsercTBuu ¢ GI'OC
CIIO no cneunansuoctu 54.02.01 Jqu3zaitn (mo otpacisim).

1.2. MecTo yueOHOTI0 NpeiMeTa B CTPYKTYpPe OCHOBHOI NpodeccHoHAIbHO 00pa3oBaTe/IbHOI

NporpaMmbl (IPOrpaMMbl MOJATOTOBKHU CHELHATUCTOB CPeHero 3BeHa)
OO6meo0pa3oBaTeIbHbIN YU4eOHBIN MpeIMET.

1.3. TpeGoBanus K pe3yJbTaTaM OCBOEHHs MpeIMeTa

Copnepxanne pabouell mporpammbl IO 001€00pa30BaTEILHOMY Y4YEOHOMY MpeaMeTy
OVIIL.01.02 MaremaTrKa HanpaBjIeHO Ha JOCTHXKEHUE CIEIYIOINX LIeIeH:

- obecnieueHre cHOpMUPOBAHHOCTH IPEJCTABICHUN O COLMAIBHBIX, KYJIBTYPHBIX U UCTOPUYECKUX
(akTOopax CTaHOBJICHUS MATEMATHUKH;

- obecnieueHne C(HOPMUPOBAHHOCTH JIOTMUYECKOTO, AITOPUTMUYECKOIO M MaTeMaTH4ecKOro
MBILICHHUS;

- obecnieueHre C(HOPMUPOBAHHOCTA YMEHHUH MPHUMEHSTHh IIOJyYCHHBIE 3HAHUS TIPH PEIICHUH
pa3NUYHbIX 337ay;

- obecnieueHre c(hOPMUPOBAHHOCTH TMPEICTABICHUA O MaTeMaTHKE KaK YacTH OOIIEUeIOBEUYECKOi
KYJIBTYpbl, YHUBEPCAJIbHOM S3bIKE€ HAyKH, MO3BOJIIOIIEM OINKCHIBATE W H3ydyaTb peaJibHbIE
MIPOIIECCHI U SIBJICHUSI.

OcBoeHue coJiep KaHus 00111600pa30BaTEIILHOTO y4eOHOro npeamera
OVII.01.02 MaremaTrka o0ecrieunBaeT JOCTHKEHHE 00Y4alOIIUMUCS CIETYIOIINX PE3yIbTaTOB:
JIUYHOCHIHBIX:

- ¢(hOpMUPOBAHHOCTH TMPEJICTABICHUI O MaTeMaTHKE KaK YHHBEPCAJIHLHOM SI3BIKE HAYKH, CPEIICTBE
MOJICIIMPOBAHUS SIBIICHUH U TIPOIIECCOB, UIEAX U METO/IaX MaTEMATHKH;

- MOHHMMAaHME 3HAYMMOCTH MaTeMaTHKH JUIsl HAYYHO-TEXHUUECKOTro Iporpecca, CpOpMUPOBAHHOCTh
OTHOIICHUS K MaTeMaTHKe KaK K YacTH OOIIEYEeTIOBEYECKOW KYyJIbTYpPBHI Yepe3 3HAKOMCTBO C
UCTOpUEHN pa3BUTHUS MaTEMaTUKH, YBOJIOIMEH MaTeMaTHUECKUX UICH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKON
KYJIbTYpPbl, KpUTUYHOCTU MBIIIJIEHUSI HA YPOBHE, HEOOXOIMMOM JuIst Oyayliel npogeccuoHanbHON
JesTeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs U caMO0Opa30BaHNUs;

- OBJIAJICHHE MAaTEMaTHYECKUMH 3HAaHUSMH U YMEHUSIMH, HEOOXOANMBIMU B TIOBCETHEBHOW JKM3HH,
JUIL OCBOCHMSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX HPEAMETOB M IPeIMETOB MPO(ecCHOHATBLHOTO
[UKJIa, U TTONydeHnus 00pa3oBaHusl B 00JacTsAX, HE TPeOYIOMHUX YriyOJeHHON MaTeMaTHu4ecKon
MOJITOTOBKH;

- TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YMCIIE€ CaMOOOPAa30BaHMIO, HA MPOTSKEHUU
BCEHl JKU3HU; CO3HATENbHOE OTHOIIEHUE K HENPEPhIBHOMY OOPa30BaHUIO KAaK YCIOBHIO YCHEIIHON
po¢eCCHOHAIIBHON 1 00IIIECTBEHHON JIEATEILHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTb K CAMOCTOSITEJIbHOM TBOPUECKOM U OTBETCTBEHHOM JesTEIbHOCTH;

- TOTOBHOCTb K KOJUIEKTUBHOU paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMHU B 0Opa3oBaTEIbHOMH,
OOIIECTBEHHO TTOJIE3HOH, y4eOHO-NCCIIE0BATEILCKOM, TPOSKTHOMN U APYTHX BUAAX NEATSIHHOCTH,

- OTHOILIEHHE K MPOPECCHOHATHLHOMN IEATEIbHOCTH KaK BO3MOXXHOCTH y4acTHs B PEIICHUH JINYHBIX,
OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

MemanpeomemHvlx:

- YMEHHE CaMOCTOSITEIILHO OIpPENeNATh IeNU JIeSTeNbHOCTH U COCTABIIAThH IUIAHBI JIEATENbHOCTH;
CaMOCTOSITEITFHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTHUPOBATH JIEATEILHOCTh; UCTIONB30BaTh
BCE BO3MOXKHBIE PECYpChbl Ul JOCTHXKEHHMsS IOCTaBIEHHBIX MeJed M pealu3alud IJIaHOB
NesTeTbHOCTH; BEIOMPATh YCIEITHBIE CTPATETHH B PA3INYHBIX CUTYAIIHsX;
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- YMEHUE MPOAYKTUBHO OOLIAThCA U B3aMMOAEHCTBOBATH B MPOLIECCE COBMECTHOH AEATENBbHOCTH,
YUUTBIBATh MMO3ULUH IPYTUX YYACTHUKOB AEATENBHOCTH, 3P (PEKTUBHO pa3peniaTe KOH(PIUKTHI;

- BIIaJICHUE HaBbIKAMH MMO3HABATEIbHOH, YUeOHO-HCCIEI0BATENbCKON M MPOEKTHOW JeSITeIbHOCTH,
HaBbIKAMU pa3pelleHust NpoOseM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IOUCKY
METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJI0B [I03HAHNUS;
-TOTOBHOCTb M CHOCOOHOCTP K  CaMOCTOATENIbHOW  MH(pOPMallMOHHO-TI03HABATEIbHON
NeSTeIbHOCTH, BKJIIOYAash YMEHUE OPHEHTUPOBATbCS B PA3JIMYHBIX MCTOYHMKAX HH(pOpMalUH,
KPUTHYECKH OLIEHUBaThb M HMHTEPIPETHPOBATH HWH(POPMAIMIO, TIOJYYAEeMYI0 M3 Pa3IUYHBIX
HUCTOYHUKOB;

- BJIAJICHUE $3BIKOBBIMM CpPEJICTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JaraTb CBOIO TOYKY
3peHus, UCIONIb30BaTh aICKBATHBIE SI3bIKOBBIC CPEICTBA;

- BIIQJICHUE HABBIKAMM TO3HABATEIBHOM pEe(IEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHUA M
MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB M OCHOBAHWI, IpaHMIl CBOErO 3HAHUSA U HE3HAHUS,
HOBBIX II03HABATEIIBHBIX 33714 U CPEICTB JUIS UX JOCTUKCHUS;

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

npeomMemmblx:

- c(pOpMHUPOBAHHOCTh MPEJCTABIEHUNH O MaTeMaTUKEe KaK 4acTH MHUPOBOM KyJIbTyphl U MeECTe
MaTeMaTHUKUd B COBPEMEHHON LMBWIIM3ALMHU, CHOCO0AX ONUCaHMs SBJICHUN peaJlbHOrO MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

- cOPMUPOBAHHOCTb ~ NPEACTABICHUH O MaTeMaTH4YeCKMX MOHATHUAX KaK  BaXHEHIIMX
MaTEMaTHYECKUX MOJENSX, MO3BOJSIOIMX ONHUCHIBATH M M3ydaTb Pa3HbIE MPOLIECCHI U SBIICHUS;
ITOHMMAaHHUE BO3MOKHOCTH aKCMOMAaTHU4YECKOT0 MOCTPOCHUSI MATEMaTUUYECKUX TEOPUH;

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

- BIaJICHUE CTAHJAPTHBIMM IIpUEMaMHM  PELICHHS  pPAalUMOHAIBHBIX M  HMpPPalMOHAJIBHBIX,
IIOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHUI M HEPABEHCTB, HMX CHUCTEM;
HCIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTpamMM, B TOM YHUCIE JJI MOUCKA MYTH PEIIeHUs U
WUTIOCTPALMY PELICHNS YPAaBHEHUIN U HEPABEHCTB;

- c(pOpMHUPOBAHHOCTh MPEACTABIECHUN 00 OCHOBHBIX TMOHATHUSX MAaTEMATHYECKOTO aHAIW3a U UX
CBOWCTBaX, BIQJICHUE YMEHUEM XapaKTepu3oBaTb IOBEJEHHE (DYHKIUI, MCIOIb30BaHUE
MOJIYYEHHBIX 3HAHUH /JIs ONMCAHUsS U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEH;

- BJIaJICHUE OCHOBHBIMM MOHSATHAMM O IJIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax,
UX OCHOBHBIX CBOICTBax; C()OPMHUPOBAHHOCTh YMEHHS pacro3HaBaTh Nr€OMETpHUYEcKHe (UTyphl Ha
yepTekax, MOJENAX U B pealibHOM MUPE; IPUMEHEHNE U3YYEHHBIX CBOUCTB FT€OMETPUUYECKUX PUTYP
1 GOpMyII AJIs PEeLIeHUs] TEOMETPUYECKUX 3a/1ad U 3a/1a4 C IPaAKTUYECKUM COepKAHUEM;

- ¢(hOPMUPOBAHHOCTh IMPEJACTABICHUA O Mpoleccax U SBJICHUAX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEaJIbHOM MHPE, OCHOBHBIX IOHATHAX
AJIEMEHTAapHON TEOPHH BEPOSITHOCTEH; YMEHHI HaXxOIUTh U OLCHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MPOCTEHWIIMX MPAKTUYECKHX CUTYAIMsIX U OCHOBHBIE XapaKTEPUCTHKH CIIydailHBIX
BEJIMYNH;

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

Obwue xomnemenyuu (OK):

OK 2 Hcnonmp30BaTh COBpEMEHHBIE CPEJCTBA TOMCKA, aHAJIM3a M MHTEPIPETallud WHPOPMALUU U
MH(OPMAIMOHHbIE TEXHOJIOTHH IS BBIMOJIHEHUS 3a/1a4 PO EeCCHOHATIBHOM J1eTeTbHOCTH.

OK 4. DddexTnBHO B3aUMOEHCTBOBATh U PabOTaTh B KOJJICKTHBE U KOMAHJIE.
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JINYHOCTHBIE Pe3yJIbTAThI PeaJu3alHi NPOrPaMMbl BOCITUTAHHUS

JInuyHOCTHBIE pe3yJIbTaThI

Kox JM4HOCTHBIX

0€30MacHOCTH, B TOM YHUCJIe IHU(PPOBO.

peanu3aluy NporpaMMbl BOCIIMTAHUS pe3yJIbTaToB
(Oeckpunmopui) peaju3anuu

NMpOrpamMMblI
BOCIIUTAHUS

IIposiBnsromuid ¥ JEMOHCTPUPYIOIIMH  YBaXKEHME K JIIOIIM  TpyZa, JIP 4

OCO3HAIOIIMKA  IEHHOCTh  coOcTBeHHoro  Tpyaa.  Crpemsmmiics K

dopMHpOBaHHIO B CETEBOM cpene JIMYHOCTHO H  MPO(EeCCHOHAIBLHOTO

KOHCTPYKTHUBHOTO «IIM(POBOTO ClIEa.

3aboTsmuiics O 3alluTe OKPYXAIOMIeH Cpelbl, COOCTBEHHOW W dyKOi JIP 10

1.4. KosimyecTBO 4acOB HA OCBOEHHE MPOTrPaMMbI MpeaMeTa:
MakcUMaibHas yueOHas Harpy3ka oOydatomerocs: 90 gacos.

2. CTpyKTYypa U coepKaHue 0011e00pa30BaTeILHOT0 Y4eOHOr 0 MpeaMeTa

2.1. O6beM 00111€00pa30BATEIHHOIO Y4E€OHOI0 NpeAMeTa U BU/IbI y4eOHOI padoThl

Buj yueOHoii padoThl O06bem yacoB 1 cemecTp 2 cemecTp
MaxkcumanbHasi yueoHasi HAarpy3Ka (Bcero) 90 34 56
O0s13aTe/IbHASI AyINTOPHAsI yue0HAast HATpy3Ka (BCero) 90 34 56
B TOM 4YHCIJIC: - - -

JIEKIIHOHHBIE 3aHATUSI 39 17 22
MPAKTHYECKUE 3aHATH 39 17 22
CamocTosiTeibHast padoTa o0yuyarwuuxcs (Bcero) 6 - 6
pelenue 3a1a4y 6 - 6
IK3aMeH 6 - 6
Apyrue
[IpomesxyTouHas aTTecTanusi B popme (KoHTpOINBHAS OKk3ameH
pabora)
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2.2. TemaTH4ecKHii IJIAH U cojlep:kaHue 0011e00pa3oBaTeibHOT0 yueoHoro npeamera OYIL.01.02 MaremaTuka

HaumeHnoBanune Copep:xanue yueOHOro Matepuajia, npakruiyeckue | Odbem XapaKkTepuCTHKA OCHOBHBIX BUJOB YueOHOMH Ocausacemrre
pa3eioB U TeM padoThI 4acos AeATeTbHOCTH 00y4aIoLIUXCst DJIEMENTEL |
KOMIIeTeH i
1 2 3 4 5
1 cemect
Beenenue Coaepxanne yue0HOro MaTepuaJa: 2 O3HakOMJIEHHE C POJIBI0 MAaTeMaTHKHM B HayKe, TEXHUKE, OK 2,4
Martematuka B  HayKe, TEXHUKE, JKOHOMHUKE, 9KOHOMHUKE, WH(POPMALMOHHBIX TEXHOJIOTHSIX u JIP 4,10
NHGOPMALMOHHBIX TEXHOJIOTHSIX M IPaKTHYECKOH MPAaKTUYECKOW nesTenbHocTH. O3HAKOMIICHHE C LESIMU U
nestensHocTH. Llenu u 3amaun n3y4eHnss MaTeMaTHKU 3aJjauaMH U3yYeHHsI MaTEMaTHKHU TP OCBOCHUH Mpodeccruit
npu ocBoennu mnpodeccuit CIIO u crnenuanbHOCTEH CIIO u cneunansHocteit CI10
CIIO (Jleknus-Buzyanuzanus).
Tema 1. Copaepxanne yueOHOro MaTepuaJia: 2 Beinmonnenue apudmMeTHdeckux AEHCTBUHM HaJa 4YHCIIAMH, OK 2,4
Pazputne nousarus LICJH)IC A palMOHAJIBHBIE YHUCIA. HeﬁCTBHTeHBHBIe coyerad YCTHBIE W IIMCbMCHHBIC IIPUCMBI. Haxoxnaenue JIP 4’ 10
0 4ucJie uncia (IIpobaeMuast JeKnys). NPUOIMKEHHBIX 3HAYCHWHA BEIMYUH W  TMOTPEIIHOCTEH
IpaKTHYeCKHe 3aHSTHSI 2 BEIYUCICHUN (aOCOMIOTHON W OTHOCHTENFHOW); CpaBHEHHE
Apudmernyeckue AeHCTBUS HaJl YUCIAMH, CPaBHEHHE YHCIOBBIX  BhIpakeHuit.  Haxoxagenmne — ommOok B
YHCIIOBBIX BBIPAKCHHUIA. npeoOpa3oBaHUAX U BBIYUCICHUSAX (OTHOCHUTCS KO BCEM
MyHKTaM TporpaMMbl). O3HaKOMIJIGHHE C TPOCTEHIINMU
CBEJICHUSIMH O KOPHAX airedpanyeckux YypaBHEHHH,
MOHATUAMU  HCCJIENOBAaHWS ~ ypaBHEHMH M CHCTEM
ypaBHeHUH. [loBTOpeHHE 3alucHU pElIeHUs CTaHJIapTHBIX
YpaBHEHMH, NPHEMOB IMpeoOpa3oBaHMs ypaBHEHUH Ui
CBEJICHMSI K CTAaHJAAPTHOMY YpaBHEHHIO.
Tema 2. Copaepxanne yueOHOT0 MaTepuaJa: 2 O3HakOMJIEHHE C TIOHATHEM KOpHA n-il  cTemeHw, OK 2,4
Kophuy, crenenn 1 | Kopau u crenenn. KopHu HaTypallbHOH CTEIIEHU U3 CBOWCTBAMM DPaJUKAJIOB M MPAaBUIAMU CPAaBHEHHS KOpPHEM. JIP 4,10
norapudmpl qucna U ux cpoiictBa. CTENCHH € PalMOHATBHBIMU DopMyIHpOBaHUE ONPEACICHUS KOPHS U CBOMCTB KOpHEH.

MTOKa3aTeNsIMH, UX  CBOWCTBa. Crenenn ¢
NEWCTBUTEILHBIME ITOKa3aTreasIMu. CBONWCTBA CTEIIEHU
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.

Berluncnenne wu cpaBHeHue KopHed. I[IpeoOpa3soBanue
YUCJIOBEIX W OYKBEHHBIX BBIPAXCHUH, COJEPIKAITHX
paaukansl. PeleHue uppanoHanbHbIX YpaBHEHUM.
O3HakOMJIEHHE C TIOHSITHEM CTENEeHH C JEHCTBUTEIHHBIM
[IOKa3aTeJIEM.

3anuceiBaHUE KOPHS n-i CTENEHU B BUAEC CTENEHU C
IPOOHBIM TIOKa3aTeneM W HaobopoT. DopmynupoBaHHe
CBOWCTB CTETIeHEN. Brruncnenue CTerneHein c
palMOHANBHBIM  TOKAa3aTeleM, CPaBHEHUE  CTEIEHEH.
[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
NPUKIANHBIX 3a7a4. Pernienue norapupMuyecKux
YpaBHEHUI

MOKa3aTeNbHbIX  ypaBHeHUH. Haxoxzaenue 3HaueHHH
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 CTETICHEN
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
IJIOCKOCTH B
IIPOCTPAHCTBE

Conep:xanue y4eOHOro MaTepuaJia

B3aumHOe  pacmonokeHme ~— ABYX ~— OpAMBIX B
npoctpaHcTBe. [lapannenbHOCTh NPSIMOM U MIIOCKOCTH.
[TapamrensHOCTh IIIOCKOCTEH. IlepneHAMKYISIPHOCTH
HPSIMOM U IIJIOCKOCTH.

[lepnieHauKyIAp ¥ HAKIOHHASL. YTOI MEXIY NPAMOU H
IJIOCKOCTBIO.  JIByrpaHHbBI  yroa. VYrosn Mexay
IUIOCKOCTSIMU. [leprnenANKyIIPHOCTD JIBYX
mwiockocte.  ['eomerpuueckue  mpeoOpa3zoBaHuUs
MIPOCTPAHCTBA: MapaJJIEIbHBIA IEPEHOC, CUMMETPUS
OTHOCUTEIILHO IUIOCKOCTH. [NapannensHoe
npoekTupoBanue. M300pakeHue NPOCTPaHCTBEHHBIX

¢uryp

l'[paRaneCKne 3AHATHUSA

[TapannenbHOCTh MpPAMOM W TIJIOCKOCTH. B3aumHoe
pacCIoNOKEHUE NPAMBIX B IPOCTPAHCTBE, YIOJ MEXKIY
npsmeiMu. [leprieHauKkynsp U HakiOHHas. Pemienue
3a7ad  Ha TPUMEHEHHE 10 TEOpEeMBI O TpeX
MEPIEHINKYIIApax

DopMynMpoOBKa U NPUBEIECHUE JOKA3aTEIbCTB IIPU3HAKOB
B3aUMHOTO  pACIIOJIOXKEHUS INpPSIMBIX UM IUIOCKOCTEH.
PacniosHaBaHne Ha depTekax M MOJENAX Pa3IUYHBIX
CJIy4aeB B3aMMHOI'O PACIOIOKEHUS NMPSMBIX U IUIOCKOCTEH,
apryMEHTUPOBAHME CBOMX CyxAcHUU. DopmyiaupoBaHue
ONpeAeNeHU, TNPU3HAKOB M CBOWCTB MapajlIeNIbHBIX U
MEPIEHIUKYJIPHBIX TUIOCKOCTEHN, ABYTPAaHHBIX U JIMHEHHBIX
YIJIOB. BBINOSIHEHNE TOCTPOEHHUS YIJIOB MEXY NPSMBIMU,
MPSIMOM U IIIOCKOCTBIO, MEXTy TUIOCKOCTSMH 10 ONHMCAHUIO
U paclio3HaBaHKUE UX HA MOJEIIAX.

IIpuMeHeHne NPU3HAKOB U CBOMCTB PACIIONOKEHHUS IPSIMBIX
U IUIOCKOCTeH mpu pemeHuu 3amad. M3oOpakeHue Ha
pHUCYHKax u KOHCTPYMPOBAaHHE Ha MOJIETAX
NEPHEHANKYJIIPOB M HAKIOHHBIX K IIJIOCKOCTH, HIPSIMBIX,
NapajulebHbIX IUIOCKOCTEH, YIVIOB MEXAY IpsMOM H
IUIOCKOCTBIO U 00OCHOBAaHHE ITOCTPOCHHUSL.

Pemenne 3amad Ha BBIYMCIEHHE TEOMETPUYECKUX BEJMYMH.
OnucelBaHWE PACCTOSHHA OT TOYKH JO IUIOCKOCTH, OT
OpsAMOM 10 IIJIOCKOCTH, MEXAY IUIOCKOCTSIMHU, MEXKIY
CKPELIUBAIOIUMHUCA MPSMBIMH, MEXIY HPOU3BOIbHBIMU
¢urypamu B mpoctpaHctBe. DopmynupoBaHHe U
JIOKa3bIBAaHHE OCHOBHBIX TEOPEM O PACCTOSHHUAX(TEOpEeM
CyIIIECTBOBaHMUS, CBOWCTBa).M300pakeHre Ha dYepTekax U
MOJIEJISIX PACCTOSIHMUSI U 0OOCHOBaHHE

OK2,4
JIP 4, 10




CBOMX CyxJeHHI. OrnpeneneHre U BEIYUCICHNUE PACCTOSTHUN
B mpocTtpaHcTBe. Ilpumenenne ¢opmMyn u  TeopeM
IUTAHUMETPUM JUI  penieHus 3afad. O3HaKoOMIICHHE C
MOHATHEM  MMApaJUICIILHOTO  TPOCKTUPOBAHUS U €r0
CeoiictBamu. [lpuMeHnenue Teopuu M1 OOOCHOBAaHHUS
MOCTPOEHUM U BBIYUCIICHUH.

ApryMEHTHpPOBaHUE CBOUX CYXKICHHA O B3aUMHOM
PacHoI0KEeHUH TPOCTPAHCTBEHHBIX (UTYD

Tema 4. Coaep:xkanue y4eOHOro MaTepuaJa Nzydenne mpaBmina KOMOWHATOPHKH W TPUMEHEHHE MpH OK 2,4
KomOunaTtopuka | OCHOBHBIE TIOHATHS KOMOHMHATOPMKH. 3amadd Ha perieHnn KOMOMHATOPHBIX 3ajay. Pemenue JIP 4,10
MO/ACYET  YHWCla  pa3MelleHuH,  MepecTaHOBOK, KOMOWHATOPHBIX 3aJad METOJOM Iepedopa U IO MpaBUILy
codyeTtaHnid. Pemenue 3amau Ha mepeGOp BapHaHTOB. yMHOXkeHHUs. O3HAKOMJIEHUE ¢ NOHATUSIMU KOMOMHATOPUKH:
®opmyna 6unoma HeroToHa. pasMELICHUSAMH,  COYETAaHMSIMH,  IE€PECTAaHOBKAMH U
CgoiicTBa OMHOMHUHAJILHBIX KO3 UITMCHTOB. (dhopMysIaMu JIUIS MX BBIYUCIICHUSL.
Tpeyronpuuk [Tackans (Jlekiusi-auanor). OOpsicHeHHe u TpuMeHeHue GOopMysn Uil BBIYUCICHUS
IIpakTHyecKkue 3aHATHA pasMelIeHnH,
I/ICTOpI/ISI Ppa3BUTHSL KOM6I/IHaT0pI/IKI/I. HpaBI/U[a MEpECTAHOBOK M COYETAHUMH TMpU PELHICHUH 3aaad.
KOMOMHATOpUKH. Pelienne KoMOMHATOPHBIX 3a1a4 OsznakomyieHne ¢ OnHOMOM HBIOTOHa W TPEYroJbHHKOM
PasMmelnenus, cOYeTaHHMS M IIEPECTAHOBKH. BUHOM ITackamns. Pemenue npakTH4ecKux 3a7ad ¢ UCTIOIb30BAHHEM
Herorona u tpeyronsuuk [ackans (Komioksuym) TIOHATHH U IPaBUJI KOMOMHATOPUKH
Tema 5. Coaepxanne yueOHOr0 MaTepHaJia O3HakOMJIEHHE C  TOHATHEM  BekTopa. M3ydeHue OK?2,4
Koopnunater n [IpsimoyronpHas (aekapToBa) CUCTEMa KOOPAHWHAT B JEKApTOBOM  CUCTEMBI  KOOPAMHAT B  MPOCTPAHCTBE, JIP 4, 10
BEKTOPHI npoctpancTBe. DopMyna pacCcTOSHUS MEXKAY ABYMS MOCTPOCHUWE 10 3aJaHHBIM KOOpAMHATAM TOYEK U

TOYKaMH. YpaBHEHHUS cepsl,

Bekropel. Moaynbs BekTopa. PaBeHCTBO BEKTOpPOB.
CroxeHue BEKTOpOB. YMHOXKEHUE BEKTOpa Ha 4YUCIIO.
Pa3noxenne BekTOpa 1Mo HAaIpPaBIEHUAM. YTOI MEXIY
IByMsl BeKTopaMmu. [Ipoekmusi BeKTOpa Ha OCb.
Koopaunater BekTopa. CkanspHOE IpOW3BEIEHHUE
BEKTOPOB.

Hcnonp3oBanne KOOpAMHAT U BEKTOPOB NP PELICHUH
MaTeMaTHYECKUX W MPUKIIAJHBIX 3aad.

IIpakTHYecKue 3aHATHS

[Ipu3Haku B3aMMHOTO PACIOJIOKEHUS MPSIMBIX. YTOI
MEXIy HpsAMbIMU. B3anMHOE pacrosioKeHUe NpsSMbIX
n 1maockocted. IleprneHIuKyNIssp W HaKJIOHHAas K
IUIOCKOCTH. YTOJd MEXIy MNpsAMOH M IJIOCKOCTBIO.
TeopeMbl O B3aMMHOM PpAaCIOJIOKEHUH MpSIMOH H
miockocTH. Teopema o0 Tpex NEepHEHIUKYISPax.

IJIOCKOCTEN, HAXOXIEHUE KoopAuHAT Touyek. HaxoxneHue
YpaBHEHUH OKPYXKHOCTH, Cepbl, INIOCKOCTH. BrruucieHue
PacCTOSIHUI MEXly TOUKAMU.

N3yyeHne  CBOMCTB  BEKTOPHBIX  BEIMYMH, IpaBUII
pPa3JIOKEHMsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
[IpaBUJI HAXOXKJEHUS KOOPJAMHAT BEKTOPA B IIPOCTPAHCTBE,
MpaBUJI ASUCTBUM C BEKTOpaMHU, 3aJaHHBIMU KOOpJAUHATaAMHU.
[IpumeHeHue TeopuM NpH pELIEHWH 3aJad Ha JEHCTBUS C
BEKTOpPaMH.

Nzydenue CKaJIIPHOTO [IPOU3BEAECHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHUs MPSIMOM U INIOCKOCTH. [Ipumenenne
TEOpPUM NPHU PEUIEHUM 3a7a4 Ha JEUCTBHUS C BEKTOpamu,
KOOPIMHATHBI  METOJ, NPHUMEHEHHE BEKTOPOB  JUIS
BBIUMCJIEHNS BEJIMYMH YTJIOB U paccTOSIHUNA. O3HaKOMIIEHHE
C JI0Ka3aTENIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUMHOM
PACIIOJIOKEHUM NPSAMBIX U IJIOCKOCTEW € HCIIOJIB30BAaHUEM
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[Ipuznaku u CBOMCTBa napaieIbHbIX u
NEPINEHANKYJPHBIX —IJIOocKocTe. PaccrosHue ot
TOYKM [0 IUIOCKOCTH, OT MNPSAMOH [0 IUIOCKOCTH,
paccTosiHue MEXIY MJIOCKOCTSIMH, MEXIY
CKPEUIUBAIOLIUMUCS MPSIMBIMH, MEXKIY
MIPOM3BOIBHBIMH (PUTypaMH B IPOCTPAHCTBE.
[TapannensHO€ MNPOSKTUPOBAHHE U €ro CBOMCTBA.
BexkTopsl. JleiicTBust ¢ BekTopamu. JlekapToBa cuctema
KOOPJAMHAT B IIPOCTPAHCTBE.

YpaBHEHHE  OKPYXHOCTH,  c(epbl,  IUIOCKOCTH.
Paccrosinue mexny Toukamu. JIeHCTBUS C BEKTOpamH,
3aJaHHBIMU KoopauHaTtaMu. CKalspHOE MPOU3BEACHUE

BEKTOPOB

BEKTOpOB.  BekropHoe  ypaBHEHuUE MNpsAMOH U
MIJIOCKOCTH. Ucnons3oBanue BEKTOPOB npu
J0Ka3aTeNbCTBE TEOPEM
CTEPEOMETPHH.
Tema 6. Copaepxanne yueOHOr0 MaTepuaJia 4 Nzydenue paguaHHOTO METO/Ia U3MEPEHHUS YIIIOB BpaIleHUs OK 2,4
OCHOBBI Pagnannas mepa yria. BpamarenbHoe JBHXEHUE. U HMX CBSI3M C TIpajyCcHOW Mepoil. M300paxkeHHe YIIIOB JIP 4, 10
TpuroHoMeTpud | CuHyc, KOCHHYC, TaHI'€HC U KOTaHICHC YHCIIa. BpaIllCHUSA Ha OKPYXXHOCTH, COOTHECEHHE BEIMYMHEI yIIa C
@®opmynsl  npuBeneHus.  DOpMyIBl  CIOKCHUSL. ero pacrnojoxenueMm. @DOpMylIHpoOBaHHE OIpeAeIeHUN
@®opmynbel  ynBoeHus.  IIpeoOpazoBaHne  CyMMEI TPUTOHOMETPUYECKUX (PYHKITUIH
TPUTOHOMETPUYECKUX (QYHKIMA B NpPOM3BEACHHE U JUIsl YTJIOB TIOBOPOTa M OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
[IPOU3BEJICHUS B CYMMY TpEyrojbHUKa U 00BSCHEHHE UX B3aUMOCBA3HU. [IpuMenenue
IIpakTHYecKue 3aHATHS 3 OCHOBHBIX TPUTOHOMETPHUUECKUX TOXJIECTB JUTS
OcHOBHBIE TPUTOHOMETPUUECKHE TOXKIIECTBA, BBIYUCIICHHUSI 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIHHA 110
(GOpMyNbl  CIOXKEHHs, YABOEHHS, INpeoOpa3oBaHUe onlHOW W3 HuUX. M3yueHme  OCHOBHBIX  (opMyn
CyMMBI TPUTOHOMETPUIECKHUX yHxumii B TPUTOHOMETPUH: (POPMYITBI CIIOKEHUS,
TMPOM3BE/ICHUE, ~ MPE0Opa3OBAHUE  NPOU3BENCHHS yIBOEHHUS, MPEOOPA3OBAHKSA CYyMMBI TPHTOHOMETPUYECKHX
IE’SSE?MGTPH%CKHX Gynxuuit B cymmy (Mosrosoi ¢GbyHKUMI B NpOM3BEACHHE U NPOM3BEIEHHS B CYMMY H
Urorosas koHTpoabHas padoTa 3a 1 cemecTp TPUMCHCHHE 1pHt BbIMHCIICHIH SHAUCHHA
TPUTOHOMETPUYECKOTO BBIPAKEHUS W YIPOIICHHS €ro.
O3HakOMJIEHHE CO CBOMCTBAMH CHMMETPHUM TOYEK Ha
€MHUYHON OKPYXXHOCTM M NPHUMEHEHHE MX JUI1 BBIBOJA
(dhopMyJ1 IPUBEACHUS
2 cemecT
IIponosxenne Copepxanne yueOHOr0 MaTepHaJIa 3 Pemienne mo ¢opmynam M TPUTOHOMETPUUYECKOMY KPYTy OK 2,4
Tema 6. [Ipocreiiine  TPUTOHOMETPUYECKUE  ypaBHEHUS. IIPOCTEHIINX TPUTOHOMETPUYECKHUX YpaBHEHUIA. JIP 4,10
OcHoBBI IIpocreiimme TPUTOHOMETPUYECKUE HEPABEHCTBA. IlpumeHeHue oOOmMUX METOJOB pELICHUS ypaBHEHUH
TpuronoMerpun | OOpaTHbIC TPUTOHOMETPHUIECKHE GYHKITUHL. (mpuBeneHne K  JMHEHHOMY, KBaJpaTHOMY, METOJ
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ApKCHHYC,  apKKOCHHYC,
BH3YaJIH3AIIHS).

apkranreic  (Jlekuus-

pa3joXKeHUsT Ha MHOXXHTENM, 3aMEHBI TEPEMEHHOW) MpH
pEIIeHNN TPUTOHOMETPUYECKUX yPaBHEHHH.

IIpakTHYecKue 3aHATHSA 4 YMeHne oTMedaTh Ha Kpyre pemeHus MpOCTEHIINX
[Ipocreiimme TpUrOHOMETpPUYECKHE ypaBHEHUS U TPUTOHOMETPUYECKMX  HepaBeHCTB  O3HakoMJIEHHE C
HEpaBEHCTBA. MOHATHEM OOpPaTHBIX TPUTOHOMETPUUIECKUX (DYHKIIMH.
OO6paTHbIe TPUTOHOMETPHUYCCKHE DYHKITMU: aPKCHHYC, H3yyenne  ompelneneHui — apKCHHyca,  apKKOCHHYCA,
apKKOCHHYC, apKTaHT€HC apKTaHTeHca 4ucia, GopMyJIMpOBaHUE X, H300paKeHHEe Ha
€AMHUYHON OKPY)XKHOCTH, IPUMEHEHHE IpU PELICHUU
YpaBHEHUI
Tema 7. Copaepxxanne yueOHOr0 MaTepHaJia 3 OzHakoMJIeHHE C TIOHATHEM rpaduka, OmpeaescHre OK 2,4
OyHkuuu u ®yukuun (Jleknus-guanor). O6nacTh ONpeaeIcHus 1 NPHHAUIEKHOCTH TOYKK rpaduky Qynkiuu. OnpeneneHue JIP 4, 10
rpaduKu MHO’KECTBO 3HAueHHUi; rpaduK (yHKIHH, HOCTPOESHHE no QopMyine mpocTeiiiel 3aBUCUMOCTH, Bua ee Tpaduka.
rpadukoB (hyHKIHA, 3aJaHHBIX Pa3THYIHBIMA BripaxkeHue 1o Gpopmyiie oHOM MepeMEHHOM uepes IpyTue.
cnocobamu. CpolictBa (QyHKIMH. MOHOTOHHOCTS, OsnakomiieHne c ONpe/IeICHUEM (yHkuumy,
YETHOCTb, HEYETHOCTD, OrPaHHYEHHOCTb, ¢dbopmynupoBanue ero. HaxoxxmeHue oOIacTi onpeaeeHus
HepHOANYHOCTb.  [IpoMexyTkm  Bo3pacTaHus U u obmactu 3HaueHud ¢yHkuuu. O3HaKOMIICHHE C
yObIBaHUs, HauOONbIIeE M HAUMEHBILNEE 3HAYECHUS, npuMepamMu (QYHKIHMOHAJIBHBIX 3aBUCHMOCTEH B peabHbIX
TOYKH SKCTpeMyMa. ]—‘pa(bnqe(;Ka;[ MHTEPIIPETAIHS. npoleccax M3 CMCEKHBIX IIPESAMETOB. O3HaKOMJICHHUE C
HpI/IMepLI (byHKHHQHaJH,HI,IX 3aBUCUMOCTEN B J0Ka3aTCJIbHBIMU  PACCYKACHHUAMHN HCKOTOPBIX CBOICTB
peanbHBIX IpoLeccax U sABIECHHAX. ApUpMeTHYECKUE JIMHEHHOW ¥ KBaJpaTMYHOM  (YHKUMH, [pPOBEACHHC
oreparnuy HaJl QyHKIUSIMH. UCCIICIOBAHUSl JIMHEHHOH, KyCOYHO-JIMHEHHOW, JpoOHO-
Cnoxnas (ynxius (komnosumusi). [IpeoGpasoanus JUMHEHHON W KBaJAPAaTUYHOM (QYHKIMH, INOCTPOECHUE HX
rpaguxos  (ITpoGnemuas nekuus). IlapaenbHblii rpadukoB. IlocTtpoeHne M uyrteHue TpaduKOB (YHKIIHH.
[IEPEHOC, CUMMETPUSL OTHOCUTEIBHO OCEHl KOOpAMHAT Hccnenosanne QyHkuun. O3HaKOMIEHHE C  IOHATHEM
U CHMMETpHS OTHOCHTEIBHO Hayala KOOPIHMHAT, TrapMOHMYECKUX KOJeOaHW! W NMpHUMEpaMu IapMOHHUYECKHX
CUMMETPHSI OTHOCUTENIBHO MPAMOM Y = X, PaCTSDKCHHE KoseOaHui JUIsl ONMCAHUs NMPOLECCOB B (QU3MKE U APYrUX
U C’KaTHE BJIOJIb OCEH KOOPIMHAT o0acTsX 3HaAHHS.
TpakTHYecKHe 3aHATHS 4 O3HakOMJICHHE C TOHITHEM pa3pbIBHONH MNEPUOIHMYECKON

IIpumepsl 3aBUCUMOCTEN MEXAY IEPEMEHHBIMH B
peambHBIX IpoleccaX U3 CMEXKHBIX MpPEAMETOB
(KonmokBuym). Ompenenenne ¢ynkiuii. [loctpoenue
u ureHue rpadukoB ¢yHkumii. HccnemoBanue
¢yaxmun.  CBoiicTBa  JTHHEWHOW, KBaJpaTUYHOM,
KYCOYHO-TMHEHHOM M JpoOHO-IMHEHHONW (YHKUIMH.
HenpepriBable U nepuonuueckue ¢pynknuu. CpoiicTsa
W TpaduKy CHHYCa, KOCHHYCa, TAHT€HCa M KOTaHT'eHCa.
Obpatnple ¢yHkumun u ux rpaduku. OOpaTHbIE
TpuroHoMeTpuieckne QyHkiun. [IpeoOpazoBanus
rpapuka ¢yHkumu. [apMoHmMyeckue KoseOaHus.
[TpuknagHsle 3a1a4u.

¢yHkuuy, (QopMyJIMpoBaHHE  CBOWMCTB  TaHIeHCA H
KOTaHTeHCa, TOCTpoeHue ux rpadukoB. [IpumeHeHne
CBOICTB ¢byHKUNR JUIst CpaBHEHUs 3HaYEHUH
TPUTOHOMETPHUUECKUX ¢byHKUMH, peueHus
TPUTOHOMETPUYIECKUX yPaBHEHHIA.




12

CamocTosiTeIbHAs paboTa 00y4aronerocsi 1

Pemenne 3amau

Tema 8.
MHOrorpaHHuKy u
KpyTJIble Tena

Coaep:kanue y4eOHOro MaTepuaJa 3

Bepmunbl, pebpa, rpann MHororpaHHuka. [Ipusma.
[lpsamast u nakronnas npusma. [IpaBunbHas mpusMa.
[Napannenenumen. Kyo6.

ITupamuaa. IlpaBunbHass TnUpamMuga. Y cedeHHas
nupamuna (Jlekuus-auanor). Terpasap. Cummerpun B
KyOe, B mapajulelenunene, B NpU3ME U IMUpaMHIE.
Ceuenwnst ky0a, mpu3Mbl 1 upamusl. 1lpeacraBnenme
0 TPaBWIBHBIX MHOTI'OIpaHHHKAaxX (Terpasape, Kyoe,
OKTa3ape, AojeKa’rape Hu ukocayape). Humuanp wu
KOHYC. YceueHHbII KoHyc. (OCHOBaHHE, BBICOTA,
O0OKOBasi TMOBEPXHOCTh, OOpa3ywoIlnas, pa3BepTKa.
OceBble  cedyeHUS] H  CEYEHHs, MapaieJbHbIC
OCHOBaHHUIO.

[Tap u cdepa, ux ceuenns. KacarenbHas MmI0CKOCTh K
cpepe. OO0beM U ero wusMepeHue. HHTerpanpHas
dbopmyna  obwema. Dopmymbel  o0bema  KyOa,
MPSIMOYTOJIBHOTO napajjiesienuIesa, IPU3MBEI,
nunuaapa (IIpobremnast mexmst).

®opmynsl o0beMa mHUpamMHIbl U KOoHyca. DopMyibl
IUIOINAAN TOBEPXHOCTeH UMIMHAPAa M  KOHYyca.
dopmynel 00beMa Iiapa 1 mionaau chepsl

IIpakTHYecKue 3aHATHUS 4

IToctpoenue n300pakeHui MHOTOTPaHHUKOB
(MosroBo#i mTypm)

Pemenne 3amady Ha  BBIYMCIICHME  ILIOMIAJEH
MOBEPXHOCTEH U OOBEMOB  MHOTOTPaHHHKOB.
Brruucnenue miomaneii 1 00beMOB Tell BpallleHHsI

CamocTrosiTesibHast paboTa 00y4aroImerocst 1

Pemenue 3amau

Onucanne W XapakTEPUCTHKA  Pa3IMYHbIX  BUAOB
MHOTOTPaHHUKOB, TIEPEUYHUCIIEHHE UX JIEMEHTOB U CBOWCTB.
N300pakeHre MHOTOTPaHHUKOB U BBITIOJTHEHUE ITOCTPOCHUS
Ha  U300paXEHUSAX M  MOJENIX  MHOTOTPAHHHUKOB.
Brruncnenne  NHHEHHBIX — DJIEMEHTOB M YIJIOB B
MPOCTPAHCTBEHHBIX KOH(PUTYpalusIX, apryMEHTUPOBaHUE
CBOMX CYXKIEHWH. XapaKTepuCTHKa U H300pakeHHe
CEYeHNH, BBIYHCIICHHAE miomanen TOBEPXHOCTEM.
[MocTtpoeHne mpocTeHIIMX cedeHU Kyba, TPHU3MBL,
mupamunel.  [Ipumenenne (akToB ©  cBemeHWH U3
1aHuMeTpurd. O3HaKOMIIEHHWE C BHOAaMH CHMMETPHH B
MPOCTPAHCTBE, POPMYIUPOBAHUE ONPENEICHUH 1 CBOMCTB.
XapakTepucruka CUMMETPHUHU Ten BpalleHUS 5
MHOT'OIPaHHUKOB. IIprMeHeHHe CBOICTB CUMMETPUM IpU
pemenny 3agad. Mcmonb3oBanue mproOpEeTEHHBIX 3HAHHN
JUISL UCCIIEIOBAaHMS W MOJEIMPOBAaHUS HECIOXKHBIX 3a/ad.
N300pakeHne OCHOBHBIX MHOT'OI'DAaHHUKOB W BBIIIOJHEHUE
PUCYHKOB

mo yciaoBuaM 3anad. O3HakOMJIGHWE C BHJAaMH Tell
BpalleHus, GopMyIHMpOBaHNE UX ONPEAETICHUH U CBOICTB.
DopMyIMpPOBaHUE TEOPEM O CEYEHMH IIapa IIOCKOCTHIO U
TUTOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTuka W H300paKeHHE TeNl BpaIlIEHUS, HX
pa3BepTKH, cedeHMdA. PemleHume 3amady Ha MOCTPOEHHE
CEYEeHMH, BBIUMCIEHUE JUIMH, DPACCTOSIHWN,  YIJIOB,
momaneil. [lpoeeneHue noka3aTeNbHBIX pacCykKICHUN

MIpY pellIeHuH 3aaad. [[puMeHene CBOMCTB CHMMETPHH TIPH
pelIeHnr 3ajJad Ha Tejla BpalleHHUs, KOMOWHAIMIO Tell.
N3obpaxeHne OCHOBHBIX KpPYTJIBIX T€d W BBINIOJHEHHE
pUCYHKa TI0 YCIOBHMIO 3afaud. PemieHne 3agad  Ha
BBIYUCIICHUE IUIOMIA/CH TMIOCKMX (UIyp C NPUMEHEHHEM
COOTBETCTBYIOMIUX (opMyn © (HakTOB W3 IJIAHUMETPHH.
N3yuenue TEOPEM 0 BBIYVCIICHUU 00BEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3aJad Ha NPUMEHEHHE
¢dopmyn BbruucieHus oobemoB. Wzyuenume dopmyn amns
BBIYUCJICHUA HJIOHIEI}ICI:I HOBCpXHOCTCI:I MHOT'OT'paHHUKOB U
Tea BpauieHus. O3HaKOMJIEHHE C METOJOM BBIYHMCIECHHS

OK2,4
JIP 4, 10
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miomaan TMOBCPXHOCTHU C(l)CpI:I. Pemenne 3aJa4 Ha
BBIYHCJICHHE ILIOMIAaAcH IIOBEPXHOCTU IIPOCTPAHCTBEHHBIX
TCII

Tema 9. Coaep:xanue yueOHOro MaTepuaJia 3 O3HakoMIICHHE c MIOHSITUEM YHCIIOBOM OK 2,4
Hauana CriocoObl  3amaHMsi W CBOMCTBa  YHCJIOBBIX MIOCJIEI0BAaTEIBHOCTH, criocobaMu ee 3a/1aHMUs, JIP 4,10
MaTEMAaTHYECKOro | mocienoBarenbHoCTel (JIeKmus-Bu3yanu3anms). BBIYMCIICHUAMH €€ WieHOB. O3HAKOMJICHHE C BBIYHCICHHEM
aHaIn3a CyMMupoBaHHE TOCJeI0BaTEILHOCTEH. beckoHeuHO CyMMBI OECKOHEYHOTO YHCIIOBOTO psiia Ha IpuMmepe
yOBIBatoIIas reoMeTpruecKas MPOrpeccus U ee CyMMa. BBIUHCIICHUA CYMMBI 0ecKOHEUHO yObIBatoen
ITonsiTue 0 MPOU3BOIHOMN hyHKIIH, ee FeOMETPUYECKON  mporpeccud.  PemeHwe  3agad Ha
TeOMETPUYECKU M (U3NIECKHIA CMBICT. Y paBHEHHE npuMeHeHne (opMyibl CyMMBl OECKOHEYHO YOBIBaromiei
KacaTenbHOM K Tpaduky ¢ynknoun. I[IpomsBomHbie reoMeTpuyeckoi mporpeccu. O3HaKOMIIEHHE C MOHITHEM
CYMMBI, Pa3HOCTH, npousBogHoil. M3yuemne u  QopmynmpoBaHue  ee
pOU3BEACHUS, 4YacTHbIE. IIpOM3BOIHBIE OCHOBHBIX MEXAaHUYECKOTO U TEOMETPUYECKOIO CMbICTA, H3YUYCHHE
aneMeHTapHbix (pyHkumid. [IpuMeHeHne mpou3BoHON aIropuT™Ma BBIYMCIEHUS IPOM3BOJHOM Ha  IIpUMEpE
K WCCIIEIOBAaHUIO (QYHKIHMHA M MOCTPOCHUIO TpadrKOB BBIUMCIICHHS  MTHOBEHHOW  CKOPOCTM U YIJIOBOIO
(Jlexumsa-Buzyanuzanus). [lpumepsr ucmoab30BaHUA Koa(pUITHEeHTa KacaTeITbHOM.
MIPOU3BOIHOMN /I HAXOXKACHUS HAWIYUIIETO PEIICHUS CocraBieHue ypaBHEHHsI KacaTellbHOW B 0OIIeM Buje.
B NpPUKJIAIHBIX 3a1adyax. Bropasg npousBoaHas, ee VYcBoenne — mpaBun AU epeHIUpPOBaHUS,  TaOIUIIBI
reoOMeTpHYEeCKUil U Pu3ndeckuii cMpici. Haxoxnenue MPOM3BOJHBIX 3JEMEHTAPHbIX (PYHKIMHA, MPUMEHEHUE ISt
CKOpPOCTH Ui Tporiecca, 3aJaHHOro (GopMyiod wu nuddepeHIUPOBaHUS
rpaduKoM. (GyHKIU, cocTaBIeHUs ypaBHEHHS KacaTelbHOU. M3yuenue
IpakTHyecKne 3aHTHS 4 TEOpEM O CBS3M CBOWCTB (YHKIMH H TIPOU3BOIHOM,
YuciioBas MOCJIEN0BATEIHLHOCTD, CIIOCOOBI €€ 3aIaHus, (Gopmynposka ux. IIpoeseHne ¢ NOMOLIBIO MPOU3BOAHON
BBIYMCIICHHUS YIEHOB THocienoBarenbHOCTH. llpenen HCCICJOBaHUA d)yHKHI/H/I, 3aJlaHHOU (1)0pMyHOI71-
OCJIEIOBATEIHLHOCTH. Beckoneuno yOBIBaroLIast YcTaHOBIIGHHE CBSA3U CBOWCTB (DYHKIIMU M TIPOU3BOIHOM 110
reOMETPUYECKAst IPOrPECCHSL. ux rpadukaMm. lIpuMeHeHVWE NPOW3BOMHOW IS pEIICHHUS
[IpousBoaHas: MEXaHUYECKHMHA U TeOMETPUYECKUIA 3a7a4  Ha HAXOXKIEGHHE HaWOOJIBILIET0, HAMMEHbIIErO
cmbicn  mpousBogHoM  (KommoxBuym). YpaBHeHme 3HAYCHHUA U HA HAXOXACHUE OKCTPEMyMa.
KacaTenbHOU B oOmem Buae. [IpaBuina u dopmysbl
muddepeHnIupoBaHus, TadImna MPOU3BOJIHBIX
aneMeHTapHbIX (yHKiui. MccnenoBanue GyHKIMH C
TIOMOIIIBIO TTPOM3BOIHON. HaxoxkneHne HauOOobIIero,
HaWMEHBIIIET0 3HAYCHHUSA U IKCTPEMANbHBIX 3HAUCHHN
¢ynkunn (Mo3ropoii mrypm).
CamocTtosiTeqibHasi paboTa 00y4aronerocsi 1
Pewienue 3anau
Tema 10. Copepxanne yueOHOr0 MaTepHaJia 3 O3HakoMJICHHE C MOHATHEM WHTErpajia ¥ MEepPBOOOPA3HOM. OK 2,4
Huterpain u ero [Ipumenenne  ompenesNeHHOro  WHTerpaja UL Wzydenne mpaBmiia BBIYHMCICHHWS IEPBOOOpa3HONM U JIP 4, 10

HaXO0XIACHUA ILIoIaaun KpHBOHHHeﬁHOﬁ Tparcuuru.




14

pUMEHCHUE ®opmyiia Herorona—Jleiibnuma. [Ipumepst teopembl Hetorona — JleiiOnuiia. Pemienre 3a1a4 Ha CBA3b
IIPUMCHCHHs] HUHTETpana B pU3HUKE U reOMETpUn MepBOOOpa3HOl W €¢  TIPOM3BOTHOW,  BBIYHCIICHHE
ITpakTHyeckue 3aHATHA 2 nepBooOpasHoi s naHHOW (QyHkumu. Pemenue 3amau Ha
Nurerpan n nepsoodpasHas. Teopema HbrotoHa— NpUMEHEHHWE MHTEerpaja Jjsl BBIYMCICHUS (HUIMUECKUX
Jleiionuna. [TpuMeHeHue WHTErpajna K BBIYMCICHUIO BEJTMYIMH | TIIOMAICH
¢uznueckux BennurH u miomanei (Komnoksuym).
CamocTrosiTeqibHast paboTa 00yualonerocsi 1
Pewmenue 3amau
Tema 11. Coaeprxanue yuedOHOro MaTepuajia 3 W3ydeHne KIaCCHYECKOTO ONPEAENEHHUs BEPOSTHOCTH, OK2,4
Onementsl Teopun | CoObITHE, BEPOATHOCTH COOBITHSA, CIOXKEHHE H CBOIICTB BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH. JIP 4, 10
BeposTHOCTel | YMHOXeHne BepositHoctedl  (IlpoGnemuast  nexiys). PaccmoTpenue npuUMEpOB  BBIYMCIICHMSI BEPOSTHOCTEM.
MaTemathueckoil | 1IPC/CTaBICHHE JaHHBIX  (TAONMIBI,  AMArPAMMEL, Penrenne 3amau Ha BBIYUCICHHE BEPOSITHOCTEH COOBITHIA.
CTATHCTHKN rpadukn) (Jlekwis nasor) O3HAKOMIIEHHE C MPECTABICHHEM UHCIOBBIX JAHHBIX M HX
IIpakTHYecKue 3aHATHS _ 2 XapaKTEPHCTHKAMH.
KHaCCquCKOVe OMpPCACIICHAC BCPOATHOCTH, CBOMCTEA Pemrenne mpakTHuUecKMX 3agad Ha 0OpabOTKYy YHCIOBBIX
BEPOATHOCTEH, TEOpeEMa O CYMME BEpPOATHOCTEH.
Brruucnenue BepositHocTed. IlpukiagHele  3anaun JIAHHBIX, BHITHCIICHHC MX XapAKTCPHCTHK
(Mogroso#t  mTypMm). llpencraBnenwe  4HCIOBBIX
JaHHbIxX. [Tpukiagnele 3axaun
CamocTtosiTeqibHast paboTa 00y4arouerocsi 1
Pewenne 3amau
Tema 12. Coaepxanne yueOHOr0 MaTepHaJIa 4 O3HakOMJIEHHE C NPOCTEHIIMMH CBEACHHAMH O KOPHSX OK2,4
YpaBHEHUA U YpaBHEHUA U CHUCTEMBI ypaBHEHHWH. PanuoHaibHBIE, anreOpanveckux ypaBHEHHM, MOHITUSAMU HCCIICOBAHUS JIP 4, 10
HEPABEHCTBA HAppaLlMOHAJIbHBIE, TOKAa3aTEeJIbHBIE 51 YpaBHEHUH M CHUCTEM YypaBHEeHMH. I3yueHue Tteopuu

TPUTOHOMETPUYECKUE YpaBHEHUS U cucTeMsl (Jlekusi-
JTAAJIOT').

PaBHOCHIIBHOCTB YpaBHEHHUI, HEPABEHCTB, CUCTEM.
OcHOBHbIE TIpUEMBl HX pelleHHUs (pa3jIoKeHHe Ha

MHOXUTENIA,  BBEJEHUE  HOBBIX  HEU3BECTHBIX,
MOJICTAHOBKA, TpaduIecKuil METO/T).
HepaBeHnctBa.  PanmoHanbHble, UpPpaLMOHAIBHEIE,

MOKa3aTeNbHbIE U Mpu2oHoMempuyecKiue HEPaBeHCTBA.
OcHoBuble mpuembl ux pemenust (IIpoOnemuas
JISKIIVIST ).

Hcnonb3oBaHue CBOMCTB M TpapUKOB (YHKUIMH HpU

pelIeHnn  yYpaBHEHMH M HEpaBeHCTB. Meron
uHTEepBasoB.  M300paxkeHWe Ha  KOOPIUHATHON
IJIOCKOCTH  MHOYKECTBA PELICHUN YypaBHEHUH W

HCPAaBCHCTB C ABYMS IICPCMCHHBIMU U UX CUCTCM.

PaBHOCHJIBHOCTH  YpaBHEHHMH W €€  IPHUMEHECHMS.
IloBTOpEHHE 3amuCH pelIeHus CTaHIAPTHBIX YpPaBHEHMH,
NpUeMOB TpeoOpa3oBaHMs ypaBHEHUH U CBEACHUS K
CTaHIApTHOMY YypaBHEHHIO. PemeHne panuoHaIbHBIX,
VppalOHAIbHBIX, TOKA3aTENBHBIX U TPUTOHOMETPHUECKUX
ypaBHEHUH U cucteM. Mcnonp30BaHne CBOWCTB U rpa(prKoB
GbyHKIM JUTst perenust ypaBHeHud. [loBTOpeHrne OCHOBHBIX
MPUEMOB pEIIeHUs CcHUCTeM. PemieHne ypaBHEHUH C
MIPUMEHEHUEM BCEX PUEMOB (Pa3IOKEeHUS

Ha  MHOXMUTEJIHM, BBEACHMS  HOBBIX  HEU3BECTHBIX,
MOJCTaHOBKH, rpaduueckoro Meroia). Pemenue cucrem
YpaBHEHUH C IPUMEHEHUEM PAa3IUUHBIX CIIOCOOOB.
O3HakOMJIEHHE C OOIIMMHU BOIIPOCAMU PELIEHUS HEPABEHCTB
W HCIONB30BaHUE CBOMCTB M rpadukoB (yHKIMHA Tpu
pEIIEHNN HEPaBEHCTB. PellleHne HEpaBeHCTB U CUCTEM
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[IpumeneHne MaTeMaTHYECKUX METOMOB JJIS PEIICHUS
CONlep)KaTeNbHBIX 33Jad W3 pPa3INdHBIX OO0JIacTei
HAayKH M MPaKTUKY (JIeKIus-BU3yanu3arys).
WNutepnperanmst  pe3ynbrara,  y4eT  pealbHBIX
OTpaHUYCHUH.

IIpakTH4yecKne 3aHATUSA

Kopuu ypaBHeHuil. PABHOCHIBHOCTD YpaBHEHUIA.
[IpeoOpazoBaHue ypaBHEHHIA.

OcHOBHBIE TIPHEMEBI pelIeHNus ypaBHeHUH. Pemenne
cucrem ypaBuenui (Kommoksuym).
Hcnonb3oBanue cBOWCTB U rpaduKoB QPyHKIMIA A1
peuIeHus] ypaBHEHUN U HEPABEHCTB

CamocrosiTeibHas paboTa 00y4aroumerocsi

Pemrenue 3agau

HEPABEHCTB C MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
[Ipumenenne MaTeMaTHYECKUX METOJOB U PEIICHHS
COJICPKATENILHBIX 3ajlad U3 Pa3lIMYHbIX 00JacTell HayKd U
npaktuku. WHTepnpeTupoBaHUEe pe3ylabTaTOB C YUETOM
pealbHBIX OTpaHUYEHUM

IK3aMeH

Hroro

90




2.3.
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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 IIPOCTPAHCTBE.
CrnokeHre rapMOHUYECKUX KOJICOaHUM.

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

CxeMbl OBTOPHBIX UCTIbITAaHUN bepHyu.

HccnegoBanue ypaBHEHH U HEPABEHCTB C IAPaMETPOM.

3. YcaoBus peaju3anuu 001eo0pa3oBaTeibHOI0 y4eOHOro npeamera

TpeGoBanus kK MaTepHATbHO-TEXHUYECKOMY 00ecCeYeHHUIo

Peanu3anus obmeoOpazoBarensHoro yuebHnoro mpeamera OVYIIL.01.02 Maremaruka TpedyeT

HaJIM4uA y‘~IC6HOFO KaOMHEeTa MAaTEMAaTHUKH 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 MaTepuaIbHOTO OCHAILEHUSI, 000PYIOBaHUS U
AyJAUTOPHUH JJIsl TPAKTHUECKUX
/I N N TEXHHYECKUX CPEJICTB O0yICHHS
3aHsATHIA, TabopaTopui,
MaCTEPCKHUX
1. Kabuner MAaTE€MaTUKHU u | KaOnHeT MaTeMaTHKH U cTaTHCTHKHA Ne 213
CTaTUCTHUKU MamepuanvHoe ocHawjenue, KOMNbIOMEPHOE U UHMEPAKMUBHOE

obopyoosanue:
KommnbroTep
Moy
IIpoexrop

WnuTepakTuBHAS H0OCKa

[Mapte1-20 (1 MecTHBIE)

Cron yumnrens

KowmmbroTep

IIpunTep

HIkad Gonbimoit

Ikad co crexinom

Cremnaxu

Crynes

Cryn yunrens - 1

Tymba -1

Kanrozm -2

MarHuTHO-MapKepHasi JIocka -3

Husan -1

Hocka ninsa o0bsBIeHmit-1

ABTOMaTH3MpOBaHHOE pabodee MecTo 00eCleYeHO IOCTYIOM B
3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa3oBaTenbHy0 cpexy MU IuC,
C BBIXOJIOM B HH(DOPMAIMOHHO-KOMMYHHKAIIHOHHYIO  CETh
«MHTEpHET.

IIpoepammnoe obecneyenue:

1C: Ipeanpustue. KoMIUIEKT AJs BBICIINX U CPEAHUX YISOHBIX
3aBenenuit (1C — 8985755)

Mozilla Firefox
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Adobe Reader

ESET Endpoint Antivirus
Microsoft™ Office®
Google Chrome

«["apaHT a’3po»
Koncynprantllimtoc

2. Bubimoreka
YuTanbHbIN 3a1

bubauoreka. UnraabHblii 3241 ¢ BbIxoaoM B UnTepaer Ne 122
ABTOMaTH3MpOBaHHEBIE pabourie MecTa ONOIMOTeKapen
ABTOMAaTH3MPOBaHHEIC paboUdre MecTa IS YUTaTeleH

IIpunTep

Ckanep

Cremmaxu g KHAT

Kadenpa

BricTaBouHBIN cTELIAXK

Karanoxubiii mkad

[locamounsie Mecta (CTOMBI W CTYJNbS NI CAMOCTOSITEIBHOM
paboThr)

Cren nH(OPMAITMOHHBIH

Ycenosus nas auy ¢ OB3:

ABTOMaTH3MpOBaHHOE pabodee MecTo A jmi ¢ OB3

JIunza @penens

CrenmanbHass mapra I8 JHAI C HApYIICHUSMH  OIIOPHO-
JBUTATEIHHOTO arapara

KnaBuarypa ¢ Hanecennem mpudra bpaiiis

Kommnetotep ¢ mporpamMmHbIM oOectieuenuem ais aui ¢ OB3
CBeToBBIC MasiKU Ha IBEPSIX OMOIHOTEKH

TakTuIbHBIC yKa3aTenHu HallpaBJIeHUs ABHKCHUS

TakTuibHBIE YKa3aTenn BBIX0/1a U3 IIOMELICHUS

KonTpacTtHOE BBIZETIEHHE TPOEMOB BXOJIOB W BEIXOJOB U3
TTOMETIEHUS

Tabmuuka ¢ Ha¥MMEHOBaHMEM OHOJMOTEKH,  BBITOJIHEHHAS
mpudrom bpaiins

ABTOMaTH3MpOBaHHEIE pabodne MecTa 00ecCreueHBl JAOCTYIIOM B
3NIEKTPOHHYIO WH(POPMAIIMOHHO-00pa3oBaTenbhyto cpeaxy MUuC,
C BBIXOAOM B HMH()OPMAIIMOHHO-KOMMYHHKAIIMOHHYIO  CETh
«HTepHETY.

Ilpoepammnoe obecneuenue

1C: Ipeanpustue. KoMIIeKT A BBICHINX U CPEAHUX YIEOHBIX
3aBenennii (1C —8985755)

Mozilla Firefox

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Office®

Google Chrome

«"apanT aspo»

Koncynsranrllimroc

3.2. UudopmanuonHoe odecrieueHne o0ydeHust

IlepeyeHb OCHOBHOM M IONOJIHUTEJIbHON YUeOHOM JIUTEPATYPbl, HEOOXOAUMOM /15l OCBOCHUSA
o0meodpa3zoBaTeIbHOM YUeOHOTI0 NpeaMeTa

IleuaTHble U3IAHUA

1. bynumosuu, E.A. Maremaruka. BepostHocTs M cratuctuka. 10 kimacc: ydyeOHOe mocoOwue,
0a30BbIil 1 yrayoneHnsbii ypoBHu / E.A.byaumosuu, B.A.byneaeB. - Mocksa : IIpocBemenne,

2023. - 223c.: un. - (Proc).
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2. byaumoBuu, E.A. Maremaruka. BepositHocTh W cratuctuka. 11 kmacc: ydeOHOe mocoOwue,
6a30Bblii 1 yriyoneHHbil ypoBHu / E.A.bynumonuu, B.A.BynbrueB. - Mocksa: Ilpocsemnienue,
2023. - 144 c.: un. - (®IoOC).

3. Matemaruka: anrebpa W Hayajga MaTeMaTHYECKOTo aHaiu3a, reomerpus. Anredpa M Hayana
MareMmatuueckoro anamuza. 10-11 kmaccel: y4eOHHMK, ©a30BbIi M yriayOn€HHBIM YpoBHU /
LII.A.Anmumos, FO.M.Konsrun, M.B.TkauéBa u np. - Mocksa: [Ipocsemenune, 2023. - 463 c.: uin. -
TeKkcT: HenmocpeICTBEHHBIH.

4. MaremaTuka: anrebpa M Havala MaTeMaTHYECKOro aHanusa, reomerpus. 'eomerpus. 10-11
kiaccol: yueOnuk / JI.C.AtanacsiH, B.®.byTty30B u 1p. - Mocksa: [Ipocsemenune, 2023. - 287c¢.: ui.
- (MI'Y-mikore).- TekcT: HenoCpeICTBEHHBIH.

DJIeKTPOHHbBIE U3aHNUS (3J1eKTPOHHBIE pecypchl)

1. boromosios, H.B. MatemaTtuka. Anrebpa u Hauana aHanu3a. ba3zossiii ypoBenb: 10—11 kmacchr:
yuebnuk / H.B. boromonoB. — MockBa : Opaiit, 2023. — 241 c. — TeKcT: 3IeKTPOHHBIA //
ObpazoBarenbHas miaargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/530391 (mara
obpamenusi: 17.04.2024).

2. T'yceB, B.A.Maremaruka. I'eomerpusi. baszoswiii ypoBenb: 10—11 kiaccel : yueOHuK [/
B. A. T'yce, U. b. KoxyxoB, A. A. [IpokodseB. — 2-¢ usn., ucnp. u mon. — Mocksa: FOpaiit,
2023. — 281 c. — Tekct: anektpoHHbI // O6pa3oBaTenpHas miardgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/530392 (nata odpamenus: 17.04.2024).

Ilepeyenb pecypcoB HH(OPMALMOHHO-TEICKOMMYHUKANMOHHOH cetn «HHTepHeT»,
HEeO0XO0AUMBIX /IJIs1 OCBOEHHS Y4eOHOI0 mpeaMeTa

Jnst BBIIONIHEHUS 3aJaHui, MPEAYCMOTPEHHBIX pabouel MNporpaMMoOu HUCIOJIB3YIOTCS
pexoMeHtoBaHHbIe HTEpHEeT-caiiThl, OBC.

DJIeKTPOHHBIe 00pa3oBaTe/bHbIE PeCypChl

1. eLIBRARY.RU: Hayynas »snexTpoHHas OubauoTeka [DaeKTpoHHBIH pecypc]. — Pexum
noctyna: http://elibrary.ru

2. DBC IOPAMNT - Pexum nocryma: https://urait.ru/

3. Enunast xosutekuuss IUQPOBBIX 00pa3zoBaTelIbHBIX pecypcoB // [DneKkTpoHHBIH pecypc]:
http://www.school-collection.edu.ru/

HNurepakTuBHbIEC GOpMBI IPOBEICHUA 3AHATHI

B mensx peanuszanuu KOMIETEHTHOCTHOIO MOJAXOAa A obOecreueHHsl KaueCTBEHHOI'O
00pa30BaTeNbHOro Mpolecca NPUMEHSIOTCS (OPMBbI TPOBECHUS 3aHATHI:

HNuTepakTuBHbIe GOpMbI NPOBEICHUS 3AaHATHH (B Yacax)

Bua | JlekuuoHHbie IIpakTuyeckue Beero

®opma 3aHATHS 3aHATHSA

Jlexnus-Bu3yanu3aius 8 - 10
[TpobnemHuas neKIus 8 - 10
Jleknus-guaaor 3 - 3
KounokBrym - 8 10
«Mo3roBoii mTypm» - 8 8

WToro nHTEpaKkTUBHBIX 3aHATHH 19 16 35 yacoB, YTO COCTaBIISIET

44,9 % OoT ayTUTOPHBIX
3aHATUN
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4. KOHTPOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHHs 0011e00pPa30BaTeIbHOTO
Y4eOHOro npeamera
KoHTponb 1 olileHKa pe3ysbTaTOB OCBOCHHS 00IIe00pa3oBaTENbHOTO Y4eOHOTO HpeaMera

OCYILICCTBIIACTCS IMMPEIIOAaBaTCIIEM B IIPOLUECCE ITPOBEACHUA IPAKTHICCKUX SaHﬂTI/II‘/'I, TECTUPOBAHNA,
a TaK)XC BBIIIOJIHCHU A OGy‘-IaIOH_[I/IMI/ICSI WHIAUBUYAJIbHBIX SaHaHHﬁ.

DopMbI U METObI
KOHTPOJISI M OLIEeHKH
pe3yJibTATOB 00y4eHus

JAUYHOCmHbIE: Texymuii KOHTPOJIb:

- c(hOPMHUPOBAHHOCTH MPEICTABICHUN O MAaTEMATHKE KaK YHMBEPCAIBHOM | MPAKTUYECKHE PAabOTHI,
SI3BIKE HAYKHU, CPEJCTBE MOJCIUPOBAHUS SIBJICHUI U MPOIECCOB, UAEAX M | TECThI, CAMOCTOSATEIbHBIC
METO/aX MaTEMaTUKU; paboThI, TpaduUecKue
paboThI

Kontponbnas pabora.

PesynbTarhl 00yueHus
(ocBOCHHBIE YMeHMS, YCBOCHHbIEC 3HAHMA)

- TIOHUMaHWE 3HAYNMOCTH MATEMATHUKU JUIi HAyYHO-TEXHHYCCKOTO
nmporpecca, c(OPMHPOBAHHOCTb OTHOILICHHMS K MATeMaTHKe KaK K uacty | JK3aMEH
00IIIeYeTIOBEYEeCKON KYJIBTYPhl Yepe3 3HAKOMCTBO C WCTOPUEH pa3BUTHS
MaTeMaTHKH, BOTIONNEH MaTeMaTHIECKUX HJICH;

- pa3sBUTHE JIOTHYECKOTO MBINUICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKCHUS,
AITOPUTMUYECKOW KYJNbTYPbl, KPUTHUYHOCTH MBILIUICHHS Ha YPOBHE,
HeoOXoauMoM it Oynymiedl mpodeccHnoHambHOW IS TEeNbHOCTH, IS
MPOJIO/DKEHUS 00pa30BaHus M CaMOOOpa30BaHUs;

- OBJIAJICHUC MATEMATUYCCKUMU 3HAHUSMHU M YMECHUSIMH, HEOOXOIUMBIMHU B
HOBCGI[HCBHOI\/'I JKU3HHU, 1A OCBOCHUA CMCKHBIX CCTCCTBCHHO-HAYYHBIX
NPeJMETOB M MPEIMETOB NPO(ECCHOHATBHOTO IHMKIA, JUIS TONyYCHHUS
o0Opa3oBaHus B 00JIACTAX, HE TPEOYIOIIUX YrIyOJEHHOW MaTeMaTH4eCKON
MOJrOTOBKH;

- TOTOBHOCTh MW CIOCOOHOCTh K O00Opa3oBaHHMIO, B TOM YHUCIIC
€caMoOOpa30BaHMIO, HAa TMPOTSHKEHHUM BCEH  JKHM3HH;  CO3HATENILHOE
OTHOIIICHWE K HENpepbIBHOMY OOpPa30BaHHUI0 KaK YCIOBHIO YCHEITHON
po(heCCHOHAIBHOMN M OOLIECTBEHHOM JIEATEILHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIBHOM TBOPUYECKOW W
OTBETCTBEHHOM JIEATEIHHOCTH;

- TOTOBHOCTh K KOJIJICKTHBHOU paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU
B 00pa30BaTeNIbHOM, OOIIECTBEHHO TOJIC3HON, YUeOHO-UCCIIEA0BaTEbCKOM,
MPOCKTHOM U IPYTUX BUAAX JESITEIBHOCTH;

- OTHOIICHHE K MPOPECCHOHANBHOW MACATEILHOCTH KaK BO3MOXKHOCTH
ydacTtusd B PpCHICHHWU JIMYHBIX, O6HIeCTBeHHI)IX, rocya1apCTBCHHBIX,
00IIeHAIIMOHALHBIX MPOOJIEM;

Memanpeomemuoie: Texkymuii KOHTPOJb:

- YMEHHE CaMOCTOATENLHO ONPEENATH LENHU JEITENLHOCTH M COCTABJIATh | MPAKTUYECKHUE PabOTH,
IJIAHBI JEATEIBHOCTH; CAMOCTOSTENBHO OCYIIECTBIIATh, KOHTPOJIHUPOBATh U | TECTHI, CAMOCTOATEIIbHbIC
KOPPEKTHPOBATh JEATENHLHOCTD; HCIOIb30BaTh BCE BO3MOXKHBIE PECYpCHI | PaOOThI, rpaduyuecKue
IS JOCTH)KEHUS IIOCTaBJIEHHBIX II€Ned W peanus3alldd  IUIAHOB | PabOTEI

JIeSITEIbHOCTH; BEIONPATD yCTIEITHBIE CTPATETHH B PA3JIMYHBIX CUTYaIIHAX; KonTponbhas padora.

- yMEHHE NPOIYKTHUBHO OOIMIAThCS W B3aWMMOJCHCTBOBATH B IIPOIIECCE OK3amen

COBMECTHOUM JESITETbHOCTH, YYUTHIBATh IO3UIMH JPYTUX YYACTHHKOB
JIesTeNIbHOCTH, 3 PEeKTUBHO pa3peniaTh KOH(IUKTHI,

- BJaJICHWE HABBIKAMH ITI03HABATEBHOHN, Y4eOHO-HCCIIEIOBATEILCKOW H
MPOEKTHOM JeSITENFHOCTH, HaBBIKAaMH pa3pemieHus: mpo0ieM; ClIoCOOHOCTh
U TOTOBHOCTH K CaMOCTOSTEIbHOMY TIIOMCKY METOAOB PEIICHHUS
MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3JIMYHBIX METOAOB TTO3HAHNUS;

- TOTOBHOCTb M CIOCOOHOCTb K CaMOCTOSITEIbHOW HH(POPMALMOHHO-
MMO3HaBaTEILHON ACATCIIBHOCTH, BKJIIIOYasd YMCHUC OPUCHTHUPOBATHCA B
pa3INYHBIX HCTOYHHKAX HMCTOPUYECKOW HH(OOpMAIMU, KPUTHYECKH ee
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OIICHWBAaTh W WHTEPIPETUPOBATh;, YMCHHE HCIOIB30BATh CPEACTBA
WHQOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHM3alMOHHBIX 3a1ad C
coO0JIr0IeHrEM TPeOOBaHUH 3PrOHOMHUKH, TEXHUKH OC30MMaCHOCTH, TUTHCHEI,
pecypcocOepekeHHs,  MPaBOBBIX M 3THYECKUX  HOPM,  HOPM
HH()OPMAITMOHHON 0€30TTaCHOCTH;

- YMCHHE CaMOCTOSTEIbHO OICHWBATHh M NPUHAMATh  pEHICHUS,
OTPECISIONINE CTPATETUIO0 TOBEACHUS, C YYETOM TPaXKIAHCKUX W
HPaBCTBEHHBIX IIEHHOCTEH.

npeomemmble:

- c(OPMHUPOBAHHOCTH MPEJICTABICHNN O MaTeMaTHKe KaK YaCTH MHUPOBOH
KYJIBTYPbl U MECT€ MaTeMaTUKd B COBPEMEHHON LMBHIIM3AIMH, CIOCO0axX
ONMCaHUS SIBJICHUI peaJbHOr0 MUpPa HA MATEMAaTUUECKOM SI3BIKE;

- c(OPMHUPOBAHHOCTH IPEICTABICHUH O MAaTEMaTHYECKHX TMOHSATHSIX Kak
BOXHEMIINX MaTEeMaTHUYECKUX MOJENAX, IO3BOJSIOMIMX OIMCBHIBATh U
u3y4yaTb paszHble IPOLECChl W SBJICHUS; I[IOHHMMAaHHUE BO3MOXHOCTH
AKCUOMATUYECKOT0 OCTPOCHUSI MAaTEMaTUUECKUX TEOPUA;

- BJAJCHHE METOAAMU JOKA3aTEIbCTB U aJTOPUTMOB PEIICHUS, YMEHUE HX
IIPUMEHATD, INPOBOJIUTH JIOKA3ATEIBHBIE PACCYKICHUS B XOJE PELICHHUS
3a/1a4;

- BIQJICHUE CTAaHAAPTHBIMU MpPUEMaMU pELICHUS pPalUOHANbHBIX H
UppaAlMOHANbHBIX, II0Ka3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPHUUECKUX
YPABHEHUI U HEPABEHCTB, MX CHUCTEM; MCIOJIb30BAaHUE TI'OTOBBIX
KOMITBIOTEPHBIX MPOrpamMM, B TOM YHCIE AJI MOUCKA IMYTH PELICHHS U
WUTIOCTPALlUU PELICHUS YPaBHEHUI U HEPABEHCTB;

- cQOPMHUPOBAHHOCTh  TPEACTABICHMA 00  OCHOBHBIX  IOHSATHSIX
MAaTeMaTU4YeCKOr0 aHaJIW3a M MX CBOMCTBaxX, BIAJCHUE YMEHHEM
XapaKTepH30BaTh IMOBeAeHNWE (YHKIWA, WCIOJIH30BAHUE IOyUYEHHBIX
3HAHUU IJIs1 OMMCAHUS U aHAJIM3a PEAbHBIX 3aBUCUMOCTE;

- BJAJICHUE OCHOBHBIMU MOHATUSAMHU O IUIOCKMX M MPOCTPAHCTBEHHBIX
reoMeTpuyeckux (purypax, X OCHOBHBIX CBOWMCTBaX; cpOPMUPOBAHHOCTH
YMEHHS Paclio3HaBaTh TeOMETprUIecKre (pUrypsl Ha YepTekax, MOJIENIX U B
peanbHOM MHpE; MPUMEHEHHE N3YYEHHBIX CBOWCTB Tr€OMETPUIECKUX (QUryp
1 GOpPMYIT AJisl pEelICHUs] TEOMETPHUUECKUX 3a/1a4 M 3a7ad C MPaKTHYECKUM
COZIepKaHUEM;

- cOPMHUPOBAHHOCTH MPEACTABICHHA O MPOIECCAX U SBICHUSAX, IMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B pEabHOM
MHUPE, OCHOBHBIX IOHATHUSX 3JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHHUU
HAXOJWThH U OIIEHWBAThH BEPOSTHOCTH HACTYIUICHUS COOBITHI B MPOCTEHIIINX
MPAKTHYECKUX CHUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKU CIIydalHBIX
BEJIMYMH;

- BIJIaJIeHHE HAaBbIKaMH HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM
IIPH PELICHUH 3a]1a4.

Texymuii KOHTPOJIb:
CaMOCTOSITEIbHBIE Pa0OTHI,
TECTBI, MPaKTUIECKUE
paboThI, TpaduIecKue
paboTbl, MaTeMaTHIeCKHe
JUKTAHTBI, YCTHBIE OMPOCHI
KontponbHas padora.
OK3aMeH




