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1. MACIIOPT MPOT'PAMMBI YYEEHOU JUCIHUATILIMHBI MATEMATHKA
1.1. ObsacTh NpUMEHEHUSs] IPOrPAMMBI

[Tporpamma y4eOHOM JTUCLUTUIAHBI SIBIIIETCS YacTbIO OCHOBHOM
npodeccuoHanbHOM o0Opa3zoBarenbHOW mporpamMmbl B coorBeTcTBUM ¢ DPI'OC 1o
CHEIHATBHOCTH cpeHero npodeccrnonanbHoro oopazosanus 44.02.02 «IIpenogaBanue B
HaYaJIbHBIX KJIACCaXy.

[Iporpamma y4eOHOW AUCHIUTLIUHBI MOXKET OBITh HMCIOJIB30BAaHA I peaTu3aIiuu
CpeaHero olIiero oopa3oBaHus.

1.2 MecTo IMCHUILIMHBI B CTPYKTYpPe OCHOBHOM MpogeccruoHAIbHOM
o0pa3zoBaTe/IbHOI POrPaMMbI

VYyeOnass aucumiuinHa «MartemaTuka: anreOpa W Hadajga MaTreMaTHYeCKOTro
aHaJIM3a; TEOMETPHUsS» SBJSCTCS YUYEOHBIM TMPEAMETOM O00S3aTeIbHON MPEAMETHON
obnactu «Matemartuka u uadopmatukay OI'OC cpennero odmiero oopa3oBaHus.

B mpodeccronanbHBIX  00pa30BaTENbHBIX  OpraHU3ANMAX, PCATH3YIOIIUX
00pa3oBaTeNbHYIO MPOTPaMMy CPEIHETO O0IIero oOpa3oBaHHs B TpeesiaX OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOImIero oOpazoBaHus, y4yeOHas JUCIHUILUIMHA
«Maremaruka» wu3ydaeTcsi B oOIecoOpa3oBaTeibHOM HuKiIe ydeOHoro rmiaHa OITOIT
CIIO Ha ©6a3e ocHOBHOro oOImiero oOpa3oBaHUs C TOJYYEHHEM CpPEIHEro oOIIero
obpazoanus (ITIIKPC, TITICC3).

B yuebnbix mmanax [IIIKPC, TIIICC3 y4ebnas aucrurimHa «MaTeMaThka
BXOJMT B COCTaB 0O0mMMX 0OIIe00pa3oBaTENbHBIX YU€OHBIX JUCIHUILIINH, (OPMHUPYEMBIX
u3 o0s3aTenbHbIX npeaMeTHbix obnacteir ®I'OC cpennero obiiero oOpa3oBaHUs, IS
npodeccuii  CIIO wnu  cnenmanbHocTeid  CIIO  cooTBeTcTByOImIEro  MpOoguis
npodeccuoHanbHOTO 00pa3oBaHUsI.

VYdeOHass MUCHMIUIMHA BXOAUT B paszzien o0meo0pa3oBaTeIbHOTO IMKIA 10
CHelUaIbHOCTH cpenHero npodeccuonanbHoro 44.02.02 «IlpenonaBanue B HayadbHBIX
KJaccax».

1.3. Henu u 3a1a49u AMCHHUILIHHBI — TPEOOBAHHUS K Pe3yJIbTATAM OCBOEHUS
AACHHILIHHBI

CoxepxaHue mporpamMmbl  «MaTeMaTHKa»  HaNpaBJICHO Ha  JOCTHXKCHHUE
CIIEAYIOIIHX IICIIEH:

- obecrnieuenne CPOPMUPOBAHHOCTH MPEACTABICHHIA O COIHAIBHBIX, KYJIbTYPHBIX
U UCTOPHYECKUX (DaKTOpaxX CTAHOBIICHUS MATEMATHKH,

- obecrnieueHue CHOPMHUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHYECKOTO |
MaTEMaTHYECKOTO MBIIUICHHUS,

- obecnieueHre CPOPMUPOBAHHOCTH YMCHHUI MIPUMEHSTH MOJYYCHHBIC 3HAHMS TIPH
PEIICHUH Pa3IUYHbBIX 3a/1a4;

- obecrieueHre CHOPMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTHKE KaK YacTh
00I1IeYeI0BEUYEeCKON KYIbTYPhl, YHUBEPCAIBHOM S3bIKE HAYKH, TTO3BOJISIOIIEM OITUCHIBATh
Y U3y4aTh PEabHbIC MPOILIECCHI U SBJICHUS.



OcBoeHne cojepkaHus y4eOHOW AUCHUIUIMHBI «MareMmatuka» oOecredrnBaeT
JTOCTH>KEHHE CTYJIEHTaMH CJIETYIOLIUX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

- ¢(hOpMUPOBAHHOCTH MPEJCTABICHUM O MAaTEMaTUKE KaK YHUBEPCAIbHOM SI3BIKE
HayKH, CPEJICTBE MOJICTUPOBAHUS SABJICHUHN U MPOIECCOB, UJIEAX U METOJaX MaTeMaTUKH,

- TMOHMMaHUE 3HAYMMOCTH MaTE€MAaTHUKHU IS HAyYHO-TEXHUYECKOTo IMporpecca,
c(hOpMUPOBAaHHOCTh OTHOIICHHUS K MAaTeMaTHKe Kak K YacTH OOIIeYeTIOBEUYECKOM
KyJIbTypbl Y€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMaTHUKH, DSBOJIIOIUEH
MaTeMaTHUUYECKUX UICH;

- pa3BUTHE JIOTHYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHU,
AITOPUTMUYECKON KYJIbTYpPbl, KPUTHYHOCTU MBIIIUICHUS Ha YPOBHE, HEOOXOJIUMOM LIS
Oynymeil mnpodeccCHOHANbHOW NEATeNbHOCTH, JUIsl TPOJOJDKEHUS OO0pa3oBaHUs U
caMmoo0Opa3oBaHusi;

- OBJIQJICHUE MATCMATHYCCKHUMH 3HAHUSAMU M YMEHUSMH, HEOOXOTUMBIMH B
MOBCEIHEBHOM JKW3HH, JIJII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUMUIUIUH U
JUCIUIIIUH TTPO(ECCHOHANTBHOTO IUKIA, JJIA MOJydYeHUs oOpa3oBaHusl B 00JACTAX, HE
TpeOyOIMMX yriIyOoJIeHHOW MaTeMaTHYeCKON OATOTOBKH;

- TOTOBHOCTb U CTIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE CaMO0Opa30BaHuIo0, Ha
MPOTSHKEHUU BCEH KU3HM; CO3HATEIIPHOE OTHOIICHHE K HEMPEPHIBHOMY 0O0pa30BaHUIO
KaK yCJIOBHIO YCIIEITHOW Mpo(eCCHOHATBHON U 00IIeCTBEHHOM ACSITEIHHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTHh K CaMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOMU
NeSITEIbHOCTH;

- TOTOBHOCTb K KOJUJIEKTUBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMH B
o0Opa3oBaTebHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, MPOSKTHOW U
JIPYTUX BUJAX JEATEIbHOCTH;

- OTHOIIEHHE K MPOPECCUOHATHLHON AESITEIbHOCTH KaK BO3MOXKHOCTH Y4YacTHS B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX POOIIEM;

MeTanpeiMeTHbIX:

- YMEHHUE CaMOCTOSITEIbHO ONPENENITh NN AeITeIbHOCTH U COCTABIIATH IJIaHBI
NeSITEIBHOCTH; CaMOCTOSITEJIbHO OCYILECTBISATh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH
JeSITEIbBHOCTD; UCIIOIb30BaTh BCE BOZMOXKHBIE PECYPCHI JUI JOCTUKEHHS MOCTaBICHHBIX
Hesie W peanu3aldd IUTAHOB JICSATENbHOCTH, BBIOMpPATh YCHEIIHbIE CTpaTerud B
Pa3IUYHBIX CUTYaIUsX;

- YMEHHE MPOJAYKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBAThH B IIPOIECCE COBMECTHOM
JeSITEIbHOCTH, YYUTBIBATh MO3UIIMU JPYTHX YYACTHUKOB JAESITENBHOCTH, 3(PPEKTUBHO
paspeniatb KOH(PIUKTHI;

- BJIAJICHUE HaBbIKAMU I[I03HABATENHHOM, Y4eOHO-UCCIIEIOBATENbCKON |
MIPOEKTHOMN JESATENHHOCTH, HABBIKAMU pa3pelieHus npobiaemM; CnocoOHOCTh U TOTOBHOCTh
K CaMOCTOATEIFHOMY IOMCKY METOJIOB PEIICHHUS MPAaKTHUYECKHX 3aJ]la4, MPUMEHEHHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

- TOTOBHOCTH M CHOCOOHOCTH K CaMOCTOSTEIbHOW  WH(OPMAIIMOHHO-
MO3HABATEIILHOW JIEATEIbHOCTH, BKJIIOYAas YMEHHE OPHEHTUPOBATHCS B Pa3IUYHBIX
MCTOYHUKAX MHPOPMAIUU, KPUTHUECKU OLIEHUBATh U MHTEPIPETHPOBATH MHPOPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3TUYHBIX HCTOYHHKOB;

- BIIQJICHUE SI3BIKOBBIMH CPEACTBAMU: YMEHHUE SICHO, JIOTHYHO W TOYHO H3JIArarh
CBOIO TOUYKY 3pEHUs, UCTIOJb30BaTh aJ€KBaTHBIC A3bIKOBBIE CPEJICTBA;
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- BJIaJICHUE HABBIKAMU [T03HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPILIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUMW, TPAHULl CBOETO
3HAHUS Y HE3HAHUS, HOBBIX ITI03HABATEIBHBIX 33144 U CPEACTB Ul UX TOCTUKCHUS;

- 1IeJIEYyCTPEMIIEHHOCTh B MOUCKaxX W MPUHATHH PEIIECHUN, cOOOpa3uTEeNbHOCTh U

WHTYULHS, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX IIPEACTABICHUM; CIOCOOHOCTH
BOCIIPUHUMATh KPACOTy ¥ TAPMOHUIO MHPA;
NpeJIMeTHBIX:

- c(hOpMHPOBAHHOCTh NPEACTABICHUN O MaTeMaTUKE KaK YacTH MHPOBOM
KyJIbTYpbl U MECTE€ MaT€MaTUKH B COBPEMEHHOM IUBUIM3ALMHU, CIOCO0AX OMUCAHUS
SBJICHUM PEAIIBHOTO MUPA HA MATEMAaTHYECKOM SI3BIKE;

- c(hOpMHUPOBAHHOCTb MPEJICTAaBIEHUNH O MaTeMAaTHYECKUX TMOHATUAX Kak
BAKHEUIINX MATEMAaTUYECKUX MOJEISX, MO3BOJISIOIIMX OMUCHIBATH U U3y4daTh PA3HbIE
MPOLIECChl U SIBJICHUS; TOHMMAaHUE BO3MOYKHOCTHM AKCMOMATHYECKOTO ITOCTPOCHHUS
MaTeMaTUYECKUX TEOPUIL;

- BJIAJICHUE METOJaMH JO0Ka3aTeIbCTB M aJITOPUTMOB PELICHMS, YMEHHE HX
MIPUMEHATH, IPOBOJUTH JOKA3aTEIIbHBIC PACCYKICHUS B X0JI€ PEIICHUS 3a/1a4;

- BJIQJICHUE CTAaHJAAPTHBIMM [pPUEMaMH  pELICHHS  palUMOHAIbHBIX U
MPPALMOHANIBHBIX, IMOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUU U
HEPABEHCTB, UX CHCTEM; HCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM
YHUCIIE 7S MOMCKA MMYTH PELICHUs U WIUTKOCTPALUU PEIICHNS] YPaBHEHU U HEPABEHCTB;

- ¢(hOpMHPOBAHHOCTH MPEACTABICHUNA 00 OCHOBHBIX MOHATUAX MATEeMaTHYECKOIO
aHalu3a U MX CBOMCTBAx, BJIaJICHME YMEHHUEM XapaKTepHU30BaTh IMOBEIEHUE (PYHKLUH,
UCII0JIb30BAHKE NTOJIyYCHHBIX 3HAHUH /U1 ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

- BJAJECHHE OCHOBHBIMM IIOHATHSAMM O IUIOCKMX M IIPOCTPAaHCTBEHHBIX
reOMETPUYECKUX (Urypax, MUX OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTb YMEHUs
pacro3HaBaTh reoMeTpudeckue (GUrypbl Ha 4yepTekax, MOJENSIX U B PEaJbHOM MUDE;
NPUMEHEHHE H3YUYCHHBIX CBOWCTB T€OMETPUUYECKUX (QUIyp U (QOpMya A peleHUs
reOMETPUYECKHX 3a/1a4 U 3a/1a4 C IIPAKTHYECKUM COJEPKAHUEM;

- C(OPMHUPOBAHHOCTh MPEACTABICHUH O Mpoleccax M SBICHUSIX, HMEIOIIUX
BEPOATHOCTHBIM XapakTep, CTAaTUCTMYECKHX 3aKOHOMEPHOCTSX B peaJbHOM MHpE,
OCHOBHBIX IIOHATHSX DJJIEMEHTApHOW TEOPUM BEPOATHOCTEW; yYMEHMM HAxXOIUTb W
OLICHUBATh BEPOSTHOCTH HACTYIJIEHHS COOBITUH B NPOCTEHIIMX MPAKTUYECKHX
CUTYallUsAX U OCHOBHBIE XapaKTEPUCTHUKU CIIy4YalHbIX BEJIINYUH;

- BIIAJICHUE HABBIKAMHU MCIIOJIb30BaHUs T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIpH
pEILICHUH 3a/1ay.

1.4. PexoMeHIyeMoe KOJIHYECTBO YaCOB HA OCBOEHNE MPOrPaMMbl THCIUTLTHHBI:
MaKCUMaJIbHOM y4eOHOI Harpy3ku obydarorierocsi 244 yaca, B TOM 4uCJIe:
00s13aTeNbHON ayTUTOPHOM Yy4eOHOM Harpy3ku oOyyarorierocsi 156 yacos;
caMoCTOsITeNbHOU paboThl 0OyJaromierocst 68 yaca, koncynbranuii 20 4yacos.



2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOM JMCHUIIMHBI M BUBI Y4e0HOH padoThl

Bun yuebHol paboThl O06beM yacos
MakcumainpHas yueOHasi Harpy3ka (BCero) 244
OO6s13aTenbHas ayIuTOpHasi yueOHasi Harpyska (BCero) 156

B TOM YHCIIE:

JIEKIINU 78
MIPAKTUYECKUE 3aHATUS 78

B TOM YHCJIE:

KOHTPOJIbHBIE PaOOTHI 16
CamocrosrenbHas paboTta oOydaromierocs (BCero) 68
KoHcynpranun 20

Uroroas arrecranus B hopme
Il cemecTp sK3ameH




2.2. TeMaTH4YeCKUH IVIAH U COAEP:KaHHUE Y4eOHOMH JMCUUIIMHBI

«MartemaTuka: aaredpa U Ha4yajia MATEeMATHYECKOr0 AHAJIN3a; TeOMeTPHUs»

Haumenosanue Cooepotcanue yuednoz2o mamepuana, 1a00pamopHsvle u npaKmuyecKue paoomot, Oovem uacoe | Ypoeenn
pazoenos u mem CAMOCmoAmenbHan padoma o0yuarwuxcs 0C60€HUA
1 2 3 4
Bgenenue. CopepxaHue y4eOHOro MmaTepuaa 3
Marematnka B HayKe, TEXHUKE, HKOHOMHUKE, HH()POPMANMOHHBIX TEXHOJOTHSIX H | 2 1.
MpaKTUYeCKO aedarenbHOCTH. Llenu u 3amaum M3ydeHus: MaTeMaTUKU TIPU OCBOEHUU
npodeccuii CI10 u cneunansuocteit CI1O0.
CamocTosTenbHas padoTa 00ydyarouuxcs 1
CooOuienne «Benukue MareMaTUKH M UX BKJIAJ B pa3BUTHE HAYKN
Pa3znes. Aureopa
Tewma 1. Coneprxanne yueOHOTO MaTepuana 11
PasButne mouatua o | Llensie u panuoHanbHble uucia. JlelictButensHble uucna. [IpubGmmxenusie | 4 2.
qucle. BbIurciaeHus. KomruiekcHble yncha.
[IpakTuyeckue 3aHATHSA, B TOM YKCJIE KOHTPOJIbHAsA paboTa 4
JlelictButenbHble yncia. KoMIiekcHble yucia
CamocrosTenbHas paboTa oOyJaronuxcs 3
CamocTtostenbHas pabota «/leficTBUTENbHBIC YHCTIA
CamocTtostenbHas pabota «KoMIiekcHble ynciay
CocTaBiieHHe TeCTOBbIX 3aaHui 10 TeMe «Pa3BUTHE MOHSITHS O YHCIIeH
Tewma 2. Copepxanuie yaeOHOro MaTepuana 29
Kopuu, crenenun u
JnorapudMbL. Kopnu u crenenu. Kopuu HaTypanbHOM cTeneHn U3 yucia U ux cBoiicTBa. Ctenenu ¢ | 8 2.

palMOHANBHBIMKM  TOKA3aTesIMU, HX CcBoHcTBa. CTemeHH ¢ JeHCTBUTEIbHBIMU
nokazateisiMiu. CBONCTBA CTENEHH C JCHCTBUTEIBHBIM TTOKA3aTEIEM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JorapumMuiecKoe TOXKACCTBO. [lecaTuunbie
U HaTypaibHble Torapudmel. [IpaBuna neiictBuii ¢ norapudmamu. [lepexon Kk HoBoMy
OCHOBAHHIO.

[IpeoOpazoBanue anredbpandeckux BoeIpaxkeHuil. [IpeoOpazoBaHue palOHAIBHBIX,
WPPAlMOHAIBHBIX CTETICHHBIX, TOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX BBHIPAKECHUH.
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[IpakTrueckue 3aHATUS

Kopau HarypanpHOW CTENEHM M3 4YHMClIa M HMX CBOMCTBA. PemieHne mnpocTedmmx
MppalrOHAIBbHBIX YpaBHEeHUH. [IpeoOpa3oBaHus BEIpaKEHUH, COIEpKAILNUX CTENEHN U
kopHH. HaxoxneHnue 3HaueHuit jorapudma no npou3BoJIbHOMY OcHOBaHuUI0. [lepexon
OT OJHOrO OCHOBaHMS K JApyromy. JlorapugmupoBaHue H NOTEHLHUPOBAHUE
BbIpaKeHUH. Pemienune mnpocTedmmx jnorapupMUYECKUX YpPaBHEHUH U HEPABEHCTB
[IpeoOpa3oBaHue palMOHAIBHBIX, HUPPAIMOHAJIBHBIX CTENEHHBIX, MOKAa3aTENbHBIX M
JorapuMUUECKHX BBIPAKEHUH.
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KonTpoasHas padota no teme «KopHu, crenenu u norapudmoi

CamocTosTenbHas padoTa 00ydyarouuxcs

CamocTtostenbHas padota «IIpeodbpazoBaHue BbIpaK€HUH, COAEPKAIINX KOPHI»
CamocTtosTensHast pabota «JleicTBHS CO CTETIeHIMM»

CamocTtosTensHast pabora «CBoiicTBa 1orapumMoB»

CocraBreHue alrTOPUTMOB JJIsl PEIICHHS THITOBBIX 3a7ad 1o Teme «KopHu, cTenenu u
Jgorapu@mbD»

Cocrapnenue Tabnauubl «TUnuyHble NpPUEMbI PELIEHHs YpaBHEHHUHM CO CTENEeHsIMH,
KOPHSIMU U JlorapudMamMuy

Koncynbranuu
Pemenne npocTelinx uppalMoHaIbHBIX M MOKAa3aTEIbHBIX YPAaBHEHUM.
Pemenne norapudmMudeckux ypaBHEHUN

Paznen. I'eomerpus

Tema3 .
[IpsiMple W TIOCKOCTH
B MPOCTPAHCTBE.

Copepxanue ydeOHOro MaTepuana

21

B3anMHOe pacnonoxeHue IByX MpsSMbBIX B pocTpaHCcTBe. [lapaienbHOCTh npsaMoil U
wiockoctu. [lapamnensHocTh miIockocTel. I[lepneHauKyIsIpHOCT TPSMOM U
IJIOCKOCTH.

[lepnenauKynssp ¥ HAKJIOHHAsA. YTOJN MEXIy HPSIMOM M IUIOCKOCTHIO. J[ByrpaHHBIN
yTOJL

Yron mexay miockocTamu. [lepnenauKyIspHOCTh ABYX IIJIOCKOCTEM.
I'eomerpuueckre  mpeoOpa3oBaHUs  MPOCTPAHCTBA:  MapaJUICNbHBI  MEpPeHoC,
CUMMETPUSL OTHOCUTEIBHO IUIOCKOCTH.




[TapannensHoe npoektupoBanue. [lnomaas oproroHanbHOM mpoekiuu. M3o00paxkenue
MIPOCTPAHCTBEHHBIX QUTYP.

[IpakTrueckue 3aHATUSA

[Ipu3Haky B3aMMHOIO PACHOJIOKEHHUS NPSIMBIX. YTOJI MEXAy IpsMbIMU. B3aumHoe
PACIIOJIOKEHNE NPSIMBIX U IUIOCKOCTEW. llepneHaukynsap n HaKIOHHAs K IJIOCKOCTH.
Yros Mex 1y IpsMOM U INTOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAaCIIONIOKEHUH IPSIMON U
IIJIOCKOCTH.

Teopema o0 Tpex NepIEeHINKYIIAPaAX.

[Ipu3Haky n cBOMCTBA NapaJUICIbHBIX U MEPIICHINKYJISPHBIX INIOCKOCTEH.

PaccrossHMe OT TOYKM 10 IUIOCKOCTH, OT HPSIMOW A0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IJIOCKOCTSIMHA, MEXJy CKpPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXIY HNPOU3BOJIbHBIMHU
¢durypamu B mpoCTPaHCTBE.

[lTapannensHOEe INPOEKTUpPOBaHME M €ro  cBoMcTBa. Teopema O  IUIOmIAagU
OPTOTOHAJIBHOW  MPOEKIHH MHOT'OYT'OJIbHUKA. B3aumHOe  pacrnonoxeHue
IPOCTPAHCTBEHHBIX (PUTYD.

KOHTpOJ’IBHaSI pa60Ta 110 TCMC ((HpHMBIe 1 IIJIOCKOCTH B ITPOCTPAHCTBC)

CamocTtosrenbHas paboTa o0ydyarouuxcs

[ToaroroBka cooOmeHuss W npe3eHTanuu no Teme: «M3o0paxenue ¢uryp Ha
IUIOCKOCTH TPU MapajieIbHOM MIPOSKTUPOBAHUIY

CocTaBieHHe TeCTOBBIX 3aaHuil o TeMe «lIpsMble 1 MIIOCKOCTH B IPOCTPAHCTBE

Koncynbranuu
AKCHOMBI IJTAHUMETPUH | CIICJICTBHS U3 HUX IIPH PEIICHUH 3a]a4.
Pemienne 3a1a4 Ha onpeieICHUE PAcCTOSHUM B IPOCTPAHCTBE.

Paznesn KomOnnaropuka. CTaTHCTHKA U TeOpHsi BEPOSITHOCTEH

Tema 4.
OIeMEHTHI
KOMOMHATOPHUKHU.

Copepxannie ydeOHOro MaTepuana

17

OcHOBHBIC TMOHSATHUS KOMOMHATOPUKU. 3aJaud Ha TMOJACYET YHCIa pPa3MENIeHHH,
NIEPECTaHOBOK, coueTaHuid. Pemenue 3amaq Ha nepebop BapuanToB. @opmyia OuHOMA
Herorona.

CpoiicTBa OMHOMHHAIBHBIX Kod(hdunmentoB. Tpeyronpank [lackans.

[IpakTrueckue 3aHATUSA
3ajaun Ha TMOJCYET YHUCIa pa3MElIeHWH, NEepecTaHOBOK, coueTraHuil. Pemienue
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KOMOWHATOPHBIX 33/1a4

CamocTosrenbHas padoTa 00ydyarouuxcs 5
Tect «DneMeHTbl KOMOMHATOPUKI
CamocTtosrenbHas padota «Mcnonb3zoBanue GopmMys KOMOMHATOPUKHU AJIsl MOJCYETA
KOJINYeCTBA KOMOMHAIIHUIN
CamocrostensHas pabota «Mcnonb3zoBanue ¢opmynsl bunoma HeioroHa mmist
npeoOpa3oBaHus BHIPAKCHUI
CocraBieHue alropuTMOB JIJIsl PELLIEHUS 3a]]a4 Ha MOACYET Pa3InYHbIX KOMOUHALUN
CooOuienne «13 ucropun pa3BUTHSI KOMOMHATOPUKIY
Koncynprannn 2
Pemenue 3a7a4 Ha pacKkpbITHE CTENEHEN JByYIeHa C TOMOIIbI0 OMHOMa HploToHAa.
Pemenue koMOMHATOPHBIX 3a/1a4
Tewma 5. Coneprxanue yueOHOTO MaTepuana 28
OcHOBBI
TPHTOHOMETDHIL. OcHoBHble TOHATHS: PaauanHas mepa yrna. BpamarensHoe nsuxkeHue. Cunyc, | 6
KOCHHYC, TAHI'€HC U KOTaHI'€HC YHCIa.
OcHOBHBIE TpUTrOHOMETpHUYEeCcKHe ToxaecTBa: Dopmyibl mnpusBeaeHus. DPopmysisl
cioxxenus. ®opmyiibl yaBoeHus. @opmMyibl IOJIOBUHHOIO YIIIa.
[IpeoOpazoBaHMs IPOCTEHIINX TPUTOHOMETPUUYECKUX BbIPAKEHUM:
[Ipeobpa3zoBaHre CyMMbl TPUTOHOMETPUYECKUX (QYHKUUNH B TNPOU3BEACHUE W
NPOM3BEICHUS B CyMMY. BbIpa)keHne TpUrOHOMETPUYECKUX (YHKIMH Yepe3 TaHI'€HC
HIOJIOBUHHOT'O apryMEHTa.
Tpuronomerpuueckue ypaBHEHHsI U HEPABEHCTBA!
[IpocTeifmue Tpuronomerpuueckue ypaHeHus. [Ipocteilmine Tpuronomerpuueckue
HEpaBEHCTBA.
OO6parHble TpUroHoMeTpudeckre GyHKIUU. APKCUHYC, apDKKOCHHYC, apKTaHI€HC.
[IpakTHueckue 3aHATHS 8

OCHOBHBIE TPUTOHOMETPUYECKHE TOXAECTBA, (POPMYINIBI CIIOKEHUS, YJIBOCHHUS,
npeoOpa3oBaHWe CyMMBl TPUTOHOMETPUYECKMX (DYHKUIMH B  NpPOM3BEICHUE,
npeoOpa3oBaHWe TMPOMU3BEACHUS TPUTOHOMETPUUECKUX (PyHKIU B  cymmy.
IIpocTenmme TpUroHOMETPUYECKUE YPABHEHNSL U HEPABEHCTBA.
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KonTpoapHas pabota no teme « OCHOBBI TPUTOHOMETPUN

N

CamocTosrenbHas padoTa 00ydyarouuxcs 8
CamocrosrenbHas padora «Vcnonap3oBaHue GopMysl CyMMBI U Pa3HOCTH apryMEHTOB
TPUTOHOMETPUUECKUX (DYHKIIMID)
CamocTrosrenbHas padota «lIpeobpa3oBaHre cyMM TPUTOHOMETPUUECKUX (QYHKIUH B
MIPOU3BEACHHUE
CamocTtostenbHas padota «IIpumenenue Gopmyn npuBeAeHUs Uil IpeoOpa3zoBaHUs
TPUTOHOMETPUUECKHX BBIPAKEHUN
CamocTtostenbHas padora «IIpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI
CamocTtosTenbHas paboTa « ApKCUHYC, ApKKOCHHYC, apKTaHI€HC, apKKOTaHT€HC
CamocrostenbHas  pabora «Pemenne mpoCTEWIINX  TPUTOHOMETPHUYECKUX
ypaBHEHUI»
CamocTtostenbHas  pabota «HaxoxxneHue 3HAYEHM  TPUTOHOMETPUYECKHUX
BBIPAYKCHU I
CamocTtosTtenbHas pabota « TpuroHoMeTpuyecKkue TOKIASCTBAY
Koncynpramum 4
Tpuronomerp, mpasuiia UCIOIb30BAHNUS.
Hcnonbs3oBanue GopMys1 TPUTOHOMETPUH Ul IPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX
BBIPAXKEHUMN
Hcnonbs3zoBanue QOpMya TPUTOHOMETPUM JUISL PEUIEHUS TPUTOHOMETPUUYECKUX
YpaBHECHUU
Penienne TpUroHOMETPUYECKUX HEPABEHCTB
Paznen I'eomerpus
Tewma 6. Copepxannie ydeOHOro MaTepuana 14
Koopaunatsl [IpsimoyronpHas (nekapToBa) CHUCTEMa KOOpAMHAT B mpocTpaHcTtBe. dDopmyna | 6
BEKTOPBHI. pacCcTOSTHUS MEXAY ABYMS TOUKaMH. Y paBHEHUS c(epbl, INTOCKOCTH U MPSIMOH.

Bekropsl. Moaynbs BekTopa. PaBeHCTBO BekTOpOB. Cli0’keHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4YMCIO. Pa3okeHWe BEKTOpa MO HAIPABICHUSAM. YTOJ MEXAY ABYMs
BekTopamu. [Ipoekinuss BekTtopa Ha ocb. Koopaunatel Bektopa. CxansipHoe
IIPOU3BEJCHUE BEKTOPOB.

Hcnonp3oBanue KOOpAMHAT M BEKTOPOB NPU PEIICHUM MAaTEMATHYECKUX U
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MMPUKIIAIHBIX 3aaa4.

[IpakTrueckue 3aHATUSA 2
Bexkropsl. JleficTBus ¢ BeKTopaMu. JlekapToBa cucTeMa KOOpAUHAT B IPOCTPAHCTBE.
YpaBHEeHHE OKPYKHOCTH, cepbl, MI0cKoCTU. PaccTostHue Mexay Toukamu. JleficTBust
C BEKTOPaMH, 3a/JaHHbIMHU KoopAuHaTaMu. CKaJlsipHOEe MPOU3BE/IEHUE BEKTOPOB.
KonTponrsHnas pabota no tTeme «KoopnnHaThel 1 BEKTOPBD) 2
CamocTtosTenbHas paboTa o0yyarouuxcs 4
OTBeThI Ha BOIIPOCHI, COCTaBJICHHBIE MTPETOJaBaTeIeM
CamocTtosTenbHas padota —cocTaBiieHue 3ajanuii o Teme «KoopanHaThl U BEKTOPHI
B [IPOCTPAHCTBE
CamocTtostenbHas pabora «BekTopHoe 3agaHHMe MPSMBIX U TUIOCKOCTEH B
IPOCTPAHCTBE
CamocTosiTenbHas pabota «JledcTBUS ¢ BEKTOpaMm».
Paznen Aaredpa
Tema 7. Copepxanue ydeOHOro MmaTepuana 21
Oynkuuu U rpapuku. | Oyakmun. O0IacTh OmpeAelcHHS W MHOKECTBO 3Ha4YCHMIA; Tpabuk QyHKIuH, | 8

nocTpoeHue rpa@uKoB GYHKIUN, 3aJaHHBIX pPa3IMYHBIMU CITIOCOOAMHU.

CpoiictBa (yHkunu. MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OTPAHHUYEHHOCTD,
NEPUOANYHOCTH. [IpoMexxyTKkH Bo3pacTaHus U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHBIIIEe
3HAaYeHUs, TOYKH OKcTpemyma. ['paduueckas  wuHTepnperamus. I[Ipumeps
(YHKIMOHABHBIX ~ 3aBUCHUMOCTEH B peajbHBIX  Ipolieccax W SBJICHUSX.
Apudmerndeckue oneparuy Hajl GyHKIHASIMU.

Crnoxnas pynkuus (kommo3suius). [losTre o HenmpepbIBHOCTH (DYHKIIUU.

Oo6parsapie ¢ynkmuu. OOmacTe ompeneneHus W 00JacTh 3HAYCHHH OOpaTHOM
¢bynkuu. I'paduk oOpaTHON QYHKITHH.

CrerneHHbIe, TMOKa3aTeIbHbIC, JorapuMUUecKrue U TPUTOHOMETpUUYECKHe (GYHKIUU.
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OOpatHbie TpuroHoMmerpuueckue pyHkuuu: OmnpeneneHuss GyHKIUN, UX CBOWCTBA U
rpaduxmu.

[IpeobpazoBanusi rpadukos. [lapamienbHbIi MEPEHOC, CUMMETPHUS OTHOCHUTEIHHO
ocel KOOpAMHAT M CHUMMETPHsS OTHOCHTEIBHO Hayajla KOOpIAMHAT, CHUMMETPHS
OTHOCHUTEJBHO MPSIMOM y = X, PacTsKEHUE U CKAaTHE BJIOJIb OCEH KOOPAMHAT.

[IpakTrueckue 3aHATUSA 4
[TpuMepsl 3aBUCUMOCTEN MEXAYy NIEPEMEHHBIMUA B PEabHBIX MPOIECCaX U3 CMEXKHBIX
mucuumind. Omnpexnenenue ¢ynkumid. IlocTpoeHne u ureHue rpadukoB (QyHKUIUH.
Uccnenoranue ¢ynkiuu. CBoicTBA JIMHEHHOM, KBAPATHYHON, KYCOUHO-IMHEHHON U
npobHo-nuHelHoN pyHkumii. HenpepsiBHble 1 nepuoanyeckue pynkuun. CBoiicTBa U
rpaduku cuHyca, KOCHHYycCa, TaHreHca M KoTaHreHca. OOpaTHble (QYHKIHH U HX
rpajuxu. OOpaTHble TpuroHomerpuyeckue Qynkuuu. IIpeoOpazoBanus rpaduka
¢bynkuuu. 'apmonnueckue konebanus. [Ipukinaanbie 3a1auu.
[TokazaTenpHble,  Jorapudmuyeckue,  TPUTOHOMETPUYECKHE  YpaBHECHHS U
HEPaBEHCTBA.
KonTponsHas pabota no teme « DyHKINHU, UX CBOUCTBA U TPadUKID) 2
CamocrosTenbHas paboTa o0yJaronuxcs 6
CocraBieHue U 3an0JHEHUE TaOIUIBI AJIs CUCTEMaTU3alul y4eOHOro MaTepuala o
Teme «DyHKINU, UX CBOWCTBA U TpadUK»
CamocTtostenbHas pabota «CooTHolieHre rpaduka QyHKIMHU C ypaBHEHUEM
CamocTtostenbHas pabota «CBs3b MEXIY rpapuKoM GYHKIIUU U €€ CBOMCTBAMI
CamocTtosrensHas pabota «IIpeoOpazoBanue rpadukoB QyHKIIHI
CamocrostenbHas pabota «lloctpoenue rpadukoB QyHKITHI
[ToaroroBka mpe3eHTaUN « Y JUBUTEIbHBIA MUP (QYHKITHID)
Koncynpramms 1
[TocTpoenue rpadukoB GyHKIUH ¢ TOMOIIBIO TPeOOpPa30BaHUK Ha TUIOCKOCTH
Pemenue ypaBHeHuU# ¢ MCMIOIb30BaHUEM CBOUCTB (DYHKIIUN

Paznen I'eomerpust

Tewma 8. ‘ Copepxanne ydeOHOTO MaTepuana ‘ 23
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MHororpaHHuku
KpyTJIbIE TEJA.

n

Bepumnbl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble  YIJIBIL.
Brinykible MHOrorpanHuku. Teopema Diinepa.

[Ipusma. I[Ipsimas u HaknoHnHas npusMa. [IpasunbHas npusma. [lapamnenenunen. Kyo.
[Inpamupa. [IpaBuibHas nupamuga. Y cedeHHas nupamuga. Terpasap.

CummeTtpuu B KyOe, B apajiesienure/ie, B Ipu3Me U MUpaMu/ie.

Ceuenus ky0a, IPpU3MbI U TUPAMUJIBIL.

[IpencraBnenre o TpaBUIBHBIX MHOTOTpaHHUKAaX (TeTpadnpe, KyOe, OKTadipe,
J0JIeKadApe U UKOCadIpe).

Hunuuaap u koHyc. YcedeHHbl koHyc. OCHOBaHME, BBICOTA, OOKOBasi MOBEPXHOCTH,
oOpa3zytomias, pa3BepTka. OceBble CEUEHUs U CEYeHUs, TapasuieNIbHble OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenbHas miockocTh k cdepe.

O6bem u ero usmepenue. urerpanbHas gopmyiia oobema.

®opmyibl 00beMa Ky0a, IpSIMOYTOIBHOIO MapaljieNienuIea, IpUu3Mbl, IUIHH]IPA.
@opmynbl 00beMa mHpaMHIbI U KOHyca. DopMyibl IUIOHIAAM TOBEPXHOCTEH
UIMHApPA U KoHyca. Dopmyiibl oObeMa mapa U Tioaan chepsl.

[Tono6ue Ten. OTHOUIEHUS TUIONIAIeH MOBEPXHOCTEH U 0O0bEMOB MOJTOOHBIX TEII.

[IpakTrueckue 3aHATHS 8
Paznuunbie BHOBI MHOTOTpaHHUKOB. Mx wu3o0paxenus. CeuyeHHs, pa3BEPTKH
MHOTOrpaHHUKOB. [lnomane moBepxHOCTH. BHIel cuMMeTpwii B TPOCTpPaHCTBE.
CuMMeTpHs TeJ BpallleH!s] 1 MHOTOTPaHHUKOB. BeIunciienue miomazaei 1 00beMoB.
CamocrosTenbHas paboTa o0yJaronuxcs 7
W3roroBiieHne MakeTOB U Pa3BEPTOK MPABUIIBHBIX MHOTOIPAaHHUKOB
[TonroroBka mpe3eHTamu Mo TeMe « MHOTOTPaHHUKH U KPYTIIbIC TEJIa
CamocTtosTenbHas paboTa - cocTaBlieHHE KpoccBopaa « MUp MHOTOTPaHHUKOBY
CocraBieHue 1 3amojiHeHUe TaOIHIIBI U1 CUCTEMATU3allMK Y4eOHOro MaTepuana Io
TeMe « MHOTOTpaHHUKH M KPYTJIbIE TEJay
Koncynpranms 2
Pemenue 3amau Ha HaxoXxaeHHEe 00BbEMa U TUIOMIAJNA TMOBEPXHOCTH T€OMETPHUECKHX
TEN

Paznen Hauyasia maTemMaTn4eckoro aHajamsa

Tema 9. | Conepxanne yue6HOro MaTepuana | 25
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Hayvama
MaTEMAaTUYECKOTO
aHaausa.

[TocnenoBaTebHOCTH. Crioco0b1 3aaHMs u CBOICTBa YU CIJIOBBIX
MOCJIEOBATEIIHOCTEM.

[lonsiTue o mpexene mnocienoBaTenbHOCTU. CylleCTBOBaHUE Mpejiena MOHOTOHHOMN
OTrpaHMYEHHOM  mocneaoBarenbHOCTH.  CyMMHpOBaHUE  IOCIIEJOBATEIbHOCTEH.
beckoneuHo yObIBaroiasi reoMeTpuyecKas Mporpeccus U ee cymma.

[IpousBonnas. [loHsTHE O MPOU3BOAHON QYHKIINHU, €€ TEOMETPUUECKUNA U pU3nyecKuit
CMBICI. YpaBHEHHE KacaTeabHOM K rpaguky ¢yHkuuud. IIpou3BOAHBIE CYMMBI,
pPa3HOCTH, TpOU3BeNEHUs, 4vacTHble. [IpoM3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuii. IlpuMeHeHne NPOU3BOAHOM K HCCIEIOBaHUIO (YHKUMH M MOCTPOCHHIO
rpaduxos. [Ipon3BoaHbie 00paTHON (QYHKIIMU U KOMIIO3ULIUU (DYHKIIHU.

[Ipumepbl UCHOIB30BaHMS MPOU3BOJHON JUISI HAXOXKACHHUS HAMJIyYIEro pelieHus B
NPUKIATHBIX 3aJadyax. Bropas mpou3BoaHas, ee TreoMeTpUYecKHil u (usmueckuii
CMBICII.

Haxoxxzaenne ckopoctu Jist mpoiiecca, 3alaHHoro (Gopmysinon U rpaduKkoM.

[IpakTuueckue 3aHATUS

UucnoBasi MOCIENOBAaTENbHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIUMCICHHUS WJICHOB
nocnefoBarensHocTH. Ilpenen mocnenoBatenbHOCTH. beckoHedHo —yObIBaroras
reoMeTpuyYecKas mporpeccus.

[IpousBoaHas: MEXaHUYECKUI U T€OMETPUYECKUNA CMBICI TPOU3BOTHOM.

VYpaBHeHue KacatenbHOM B 06mem Buje. [IpaBuia u popmynsl auddepeHunpoBanus,
TabllMlla TPOU3BOAHBIX JJIEMEHTApHBIX (QyHKIUH. HWcciaenoBanue QyHKIUM C
MOMOIIBI0 TTpou3BOAHON. Haxoknenue HamOoONbIIEro, HAUMEHBIIETO 3HAYCHHUS U
AKCTpPEMAIbHBIX 3HAUCHUN (QYHKIIUU.

KOHTpOJ’IBHaﬂ pa60Ta 10 TCMC «HpOI/ISBOI[Ha}I H €C IIPUMCHCHUC))

CamocrosTenbHas paboTa o0yJaronuxcs

Coo6menne «Pomp M. Hrtorona m K. JleiiOauma B co3mannu audhepeHnaibHOro
MCYHUCIIEHUS

CamocrostenbHas padota «IIponsBoaHas»

CocraBiieHHE W 3allOJHEHHE TaOIUIBI A1 CUCTEMaTH3allid YIYeOHOro Marepuaia 1o
teme «IIpousBogHas»

Koncynpranus
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Haxoxnenne npous3BogHOM  (QYHKIMM € TOMOIIbIO  (GOopMya W NpaBuil
TuQdepeHIIMPOBaHNS

CocraBieHue ypaBHEHUS KacaTelbHOU K rpapuKy QpyHKIMH

HaxoxkzaeHne Touek 3KCTpeMyMa ¢ TOMOUIBIO TPOU3BOIHON (QYyHKIIUU

Wcnonb3oBanue Npon3BOAHON I HAXOKIACHUS TPUOIMKEHHbBIX 3HAUCHUN

Pemnrenne 3amau Ha HAX0KIEHHUE HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAUYECHUS
Vcnonp3oBanne Npon3BOAHON I UCCIEA0BAaHUS (PYHKIMIMA

Tema 10.
HNuterpan
MPUMEHEHHE.

n

€ro

Conepxanue yueOHOro Matepuaiia

17

[lepBooOpazHass u wuHTerpan. llpumeHeHuWe ONpeaeNeHHOTO MHTerpaiga it
HaxO0XKJICHUs TUIOMIAau KpuBoJuHEWHOU Tpaneuuu. dopmyna Herorona-JlenOnuna.
[TpuMepsl npuMeHEeHUsI UHTETpasia B (PU3UKE U TECOMETPUH.

[IpakTrueckue 3aHATUA
WNurerpan u nepsoodpaznas. Teopema Hrrlorona-JleitOnuna. [Ipumenenne nnrerpana
K BBIYHMCIICHUIO (PU3UUECKUX BEIMYMH U IUIOIIAJCH.

CamocrosTenbHas paboTa o0yJaronuxcs

[ToaroTroBka mnpe3eHTaIuU «IIpumepsl TpUMEHEHUs UHTErpaja B (QUIHKE W
TEOMETPUM.

CocraBiieHre TECTOBBIX 3a1aHuH 110 TeMme «l1noianb KpUuBOJIUHEHHON Tpareum»
CocraByieHHE W 3allOJHEHUE TaOIUIBI I CUCTEMAaTH3alluh Y4eOHOro Marepuaia 1o
teme «Ilnomans KpUBOJIMHENHON TpaNCIIum)

Koncynbranus
Pemenne ynpaxxHeHU Ha HAXO0XKICHHUE TIEPBOOOPA3HBIX (QyHKIIHH
Brruucnenue miomane KpUBOJIMHEMHBIX Tallenil

Pa3nesn KomOnnaropuka. CTaTHCTHKA U TeOpHsi BEPOSITHOCTEH

Tema 11.
OIeMEHTHI
BEPOSITHOCTEU

TeopUuu
u

MaTeMaTU4YECKOU

CTaTUCTHUKMU.

Copepxannie ydeOHOro MaTepuana

14

DJIEMEHTBI TEOPUH BEPOSITHOCTEM:

Co0bITHE, BEPOSITHOCTh COOBITHSA, CIIOKEHUE U YMHOXeHHe BeposiTHocTel. [TonsiTue o
HE3aBHUCUMOCTH  COOBITUH. J[MCKpeTHas  cioyuyaiiHash  BeJIMYMHA, 3aKOH €€
pacnpeneseHusl.

HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIy4YallHOM BelnW4uHBI. [loHATHE O 3aKOHE
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OOJIBIINX YHCEIL.

DneMeHThl MaTEMaTUYECKON CTaTUCTUKH:

[IpencraBnenne  JgaHHBIX  (TaONMIBL,  JUarpaMMmbl, rpaQukd), TeHepaiabHas
COBOKYITHOCTh, BBIOOpKa, cpenHee apupmernyeckoe, meauana. [lonsrtue o 3amadax
MaTEeMaTUYECKON CTaTUCTUKH.

Pemenue npakTruueckux 3aj1ad ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

[IpakTrueckue 3aHATUSA

Kitaccnueckoe onpeneneHue BEpOATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CyMME
BepoATHOCTEN. Brruucienne BepositHocTed. [lpukimanneie 3amaum. [IpeacraBienue
YHICJIOBBIX JaHHbIX. [IpuKiiagHble 3a1a4i.

KonTponpHass pabora mo Tteme «DIeMEHTbl TEOPUU BEPOSITHOCTEH. OJIEMEHTHI
MaTE€MaTHUYECKON CTaTUCTUKI

CamocrosTenbHas paboTa 00y4aromuxcs

CamocrosTenpHass palota «ONEeMeHTbl TEOpUU BEPOSATHOCTEH. IJIEMEHTHI
MaTeMaTU4YEeCKOW CTaTUCTUKI

CocraBieHue KpoccBopza MO TeMe «DJIEMEHThl TE€OPUHM BEPOATHOCTEH. DJIEMEHTHI
MaTeMaTU4YeCKON CTaTUCTUKN

CocrapiieHue U 3aroJIHeHUe TaOIMIbI ISl CUCTeMaTU3aluy y4eOHOro Marepuania 1o
TeMe «JIEMEHThl TEOPUH BEPOSITHOCTEH. DJIEMEHThl MaTEMATUYECKON CTAaTUCTUKN»

Koncynbranus
Pemenne 3a1a4 Ha HAX0XKACHUE BEPOSTHOCTH HACTYTUICHHS COOBITHUS
Coobmenne «/3 uctopun pa3BUTHS TEOPUH BEPOSTHOCTEI

Paznen Anreopa

Tema 12.

| Conepxanne yue6HOro MaTepuaia

| 21
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YpaBHeHus
HEpaBEHCTBA.

YpaBHEHMss W CHCTEMBl  ypaBHEHUH. PanuonanbHble,  HppalMOHAJIBHEIE,
MOKAa3aTeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCMIIBHOCTBH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBl HUX peuieHus (pa3loKeHWE Ha MHOXKHUTEIH, BBEACHHE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, IpauUeCKUl METON).

Hepagencrtaa. Paunonanensle, UppaluOHAIIbHBIE, noKa3aTelbHbIe u
TPUTOHOMETpUUECKHE HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PELLICHUS.

Wcnonb3oBanue cBOMCTB W rpadukoB GYHKIUH 0OpU peUIeHUH YpaBHEHUU U
HepaBeHCTB. Meron wuHTepBaioB. M300paxeHne Ha KOOPAMHATHOM TIUIOCKOCTH
MHO>KECTBA pElICHUI ypaBHEHUI 1 HEPABEHCTB C ABYMsI IEPEMEHHBIMHU U UX CHCTEM.
[Ipukiannelie 3a1ayu:

[IpumeHeHne mMaTeMaTHUYECKUX METOJOB Ui PEUICHUS COJep’KaTelIbHBIX 3aj1ad U3
pa3IMYHbBIX 00J1acTel HAYKH U MPAKTUKH.

WuTepnperanus pe3ynbrara, yueT peajJbHbIX OrpaHUYEHUM.

10

[IpakTHueckue 3aHATUS

Kopuu ypaBuenuii. PaHocunbHOCTE ypaBHeHH. [IpeoOpazoBanne ypaBHEHHI.
OcHOBHBIE [TPUEMBI PEILLICHUS YpaBHEHUH. Penienue cucreM ypaBHEHMUIA.
Ucnons3oBanue cBOMCTB W rpadukoB (YHKIUN 17 pelIeHUs ypaBHEHUH U
HEPaBEHCTB.

KOHTpOHBHaH pa60Ta 10 TCMC «ypaBHeHI/I}I W HCPABCHCTBA»

CamocTtosrenbHas paboTa 00ydyarouuxcs

CamocTtosrtenbHas paboTa no Teme «Pelienne nmokazareabHbIX YPaBHEHUN
CamocTtosTenbHas paboTa no Teme «Pelienne cTeneHHbIX YpaBHEHUM»
CamocTtosiTenbHas pabota 1o TeMe «Perienne Jorapu)MUIecKiX ypaBHEHHI
CamocTtostenbHas paboTa o Teme «Pelienne TpuroHoOMeTpUIEeCKIX ypaBHEHHI
CamocTtostenbHas paboTa 1o Teme «Pelienne cucteM ypaBHEHUN»
CamocTtosTensHas paboTa 1o Teme «Perienne HepaBeHCTBY»

CocTaBieHue 1 3aN0JTHEHUE TAOIHIIBI JJIs1 CUCTEMAaTU3alluK y4eOHOro MaTepuana

Bcero:

244
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3. YCJIOBUA PEAJIMBALIMAUA ITPOTI'PAMMBI JUCIHUAIIINHBI

3.1. TpeGoBaHus K MUHUMAJBHOMY MaTePHAJTbHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss mnporpamMmbl  TUCHUIUIMHBL  TpeOyeT Haiuyusi ydeOHOoro kaOuHeTa
MaTeMaTHUKU.

O6opynoBanue ydeOHOTo KaOuwHeTa: pabodyee MECTO MpernojaBareiss W TOCaJA0YHbIE
MeCTa TI0 KOJMYECTBY OOYYAIOIIMXCS, HATJISTHBIC MOCOOMS, pa3daTOYHBIA MaTepHal,
aynuo- u Buneosanucu, Y MK cpeanero obiiero oopazoBaHusi.

TexHnueckue cpeacTBa OOYYCHHS: KOMIIBIOTEp, MPOEKTOP, OSKpaH, JHUIICH3UOHHOE
MpOrpaMMHOE  OOecIeueHue, KOMIUICKT ~Y4COHO-METOIUYCCKON JOKYMCHTAIIHUH,
METOIMYECKUE TT0OCOOHUSI.

3.2. UndopmanunonHoe odecnevyeHne 00y4eHust

[lepeuenb pekoMeHayEMBIX yUeOHBIX U3aaHui, IHTepHeT-pecypcoB, TOMOTHUTENbHON
JUTEpaTyphl

V. TPEBEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW
NPOPECCMOHANBHOM OEPA3OBATE/IbHOM NMPOTPAMMDb

5.1. YunTenb HavanbHbIX KNAccoB A0MKEH 061a4aTh OOWMMM KOMMNETEHLIMAMM, BKAKOYAIOLWMMHU B cebA
CNocobHOoCTb:

OK 1. NoHMMaTb CYLLHOCTb M COLMaNbHYO 3HAYMMOCTb CBOel byayLieli npodeccun, NPoABAATL K HEN
YCTONYMBbLIN UHTEpEC.

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO A,eATE/IbHOCTb, ONPeaenaTb MeTOAb! PeLleHUs
npodeccnoHanbHbIX 33434, oueHMBaTb X 3GPEKTUBHOCTb U KayecTso.

OK 3. OueHunBaTb pUCKM M NPUHMMATb peLleHnA B HECTAaHAAPTHbIX CUTYaUUAX.

OK 4. OcyuwecTBnATb NOUCK, aHaNM3 U OLLEHKY MHOPMaLMK, HEOBXOAMMON ANA NOCTAHOBKWU U pelleHuna
npodeccnoHanbHbIX 3a4a4, NPoPeCcCMOHaNbHOMO U IMYHOCTHOTO Pa3BUTUA.

OK 5. Ucnonb3oBaTb MHPOPMALLMOHHO-KOMMYHUKALMOHHbIE TEXHOI0TUW A5 COBEPLLEHCTBOBAHMA
npodeccnoHanbHOM AeATENBHOCTH.

OK 6. PaboTaTb B KON/NIEKTUBE U KOMaHAE, B3AMMOLENCTBOBATL C PYKOBOACTBOM, KOJIIEFaMU U
COLUMaNbHbIMU NapTHEPaMM.

OK 7. CTaBuTb LM, MOTMBUPOBATL AeATENbHOCTb 06YYatoLLMXCA, OPraHN30BbIBaTb M KOHTPOMPOBATb
nx paboTy ¢ NPUHATUEM Ha cebA OTBETCTBEHHOCTU 33 Ka4ecTBo 06pa3oBaTesIbHOro npoLecca.

OK 8. CamocToAaTensHo onpeaenatb 334a4M NpodeccMoHanbHOro U IMYHOCTHOrO Pa3BUTMA, 3aHUMATLCA
camoobpasoBaHMEM, OCO3HAHHO NJIAaHMPOBATb MOBbIWEHME KBaUDUKALMM.

OK 9. OcyuwectBnatb NpodeccMoHaNbHYIO AeATENbHOCTb B YCN0BUAX OOHOBNEHUS ee Lenen,
coAepaHuA, CMeHbl TEXHOIOTUM.

OK 10. OcyLuectsnsaTb NpodUAaKTUKY TpaBMaTM3Ma, obecneymBaTb OXpaHY KU3HWU U 340P0BbA AETEN.
OK 11. CTpouTb NpodeccMoHabHYIO0 AeATENbHOCTb € COHA0AEHNEM NPABOBbIX HOPM €€ PEryNPYIOLLMX.
OK 12. UcnonHATb BOMHCKYO 0653aHHOCTb, B TOM YMC/E C NPUMEHEHMEM MOJTYYEHHbIX
npodeccnoHanbHbIX 3HaHWI (oA toHoWweNn).

5.2. YunTenb HayabHbIX KNAccoB A0/KeH 061aaaTb NPOdeCcCMOHANbHBIMM KOMMNETEHLUAMM,
COOTBETCTBYOLMMMN OCHOBHbBIM BUAaM NpodeCccMOoHaNbHOM AeATENbHOCTHU:

5.2.1. MpenogasaHue No nporpammam HavyaabHOro obuero o6pasoBaHms.

MK 1.1. OnpegenaTb Lenn n 3aga4vm, NN1aHMPOBATb YPOKMU.
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MK 1.2. MpoBoauTb YPOKMU.

MK 1.3. OcywecTBasTb NeAarorMyecknii KOHTPOJIb, OLLEHMBATb NPOLECC U pe3ybTaTbl 0byYeHus.

MK 1.4. AHann3npoBaTb YPOKM.

MK 1.5. Bectn gokymeHTaumio, obecrneymBaloLLyto obyyeHme nNo nporpammam HavasibHoro obuiero
obpaszoBaHuA.

5.2.2. OpraHusaumnsa BHEYyPOUYHOM AeATeIbHOCTM M 00LWEeHMA MIAALW KX LWKO/IbHUKOB.

MK 2.1. OnpeaenaTb Uenn 1 3a1a4M BHEYPOUHOM AeATe/IbHOCTU M 06LLEeHWsA, N1IaHMPOBaTb BHEYPOYHbIe
3aHATHKA.

MK 2.2. MpoBoauTb BHEYPOUHbIe 3aHATUA.

MK 2.3. OcywecTsasTb NeAarormyecknini KOHTPO/Ib, OLLEEHMBATbL MPOLLECC U Pe3yabTaTbl A4eATE/IbHOCTU
obyuvatowmxca.

MK 2.4. AHann3npoBaTb NPOLLECC M pe3y/bTaTbl BHEYPOUHOMN AeATENbHOCTU N OTAENbHbIX 3aHATUIA.
MK 2.5. Bectn goKymeHTaLmto, obecneymBatoLyo opraHM3aLmio BHEYPOUHOMN AeATeNbHOCTU U 0bLweHus
M3 LWKNX LWKONbHUKOB.

5.2.3. KnaccHoe pyKoBOACTBO.

MK 3.1. NpoBoaunTb Negarormyeckoe HabaoaeHMe U AMArHOCTUKY, MHTEePNPEeTUPOBaTb NOYYEHHbIEe
pesynbTaThbl.

MK 3.2. Onpegensatb LeAu 1 3aga4m, N1aHNMPOBATb BHEKAACCHYIO paboTy.

MK 3.3. MpoBoAunTb BHEKACCHbIE MEPONPUATUA.

MK 3.4. AHannsnpoBaTb NPOLLECC U pe3yabTaTbl NPOBEAEHUA BHEKNACCHbBIX MEPOMPUATUIA.

MK 3.5. Onpegenstb Ueau 1 3ag4a4vm, N1aHMPoOBaTb PaboTy C poaAUTENAMMU.

MK 3.6. ObecneynBaTb B3aMOAENCTBUE C POAUTENAMMN MAALLLNX LLKONbHMKOB NPU peLleHnn 3aaa4
06y4YeHMA U BOCMUTAHMA.

MK 3.7. AHann3npoBaTb pe3ynbTaTbl PaboTbl C poguTensmm.

MK 3.8. KoopanHMpoBaTb AeATe/IbHOCTb COTPYAHMKOB 06pa3oBaTeNbHOro yupexaeHus, paboTatoLwmx ¢
KNlaccom.

5.2.4. MeTtogmyeckoe obecneyeHne obpa3oBaTelbHOro npoLecca.

MK 4.1. BbibupaTb yuebHO-MeTogM4YeCKNN KOMMIEKT, pa3pabaTtbiBaTb y4ebHO-meToanYecKue
maTepuanbl (paboyume nporpammbl, yuebHO-TEMATUYECKME NAIAHbI) HA OCHOBE 06PA30BaTENbHOMO
CTaHAAPTa M NPUMEPHbIX MPOrPaMM C Y4eTOM BMAA 06pa30BaTe/IbHOMO yUYpexaeHUs, ocobeHHoCcTel
Knacca/rpynnbl U OTAENbHbIX 06y4atoWMXCA.

MK 4.2. CosgaBatb B KabuHeTe NnpeaMeTHO-Pa3BMBalOLLYO cpeay.

MK 4.3. CucTeMatnanpoBaThb M OLEHNBATL NeAarornyeckniti onbiT 1 06pasoBaTesibHblie TEXHONOMUN B
06.1acTM HavyanbHOro o6LLero 06pa3oBaHUA Ha OCHOBE U3yYeHMA NPOPECCUOHANBHOM ANTEPATYPbI,
CaMoOaHanu3a 1 aHanu3a eAaTeslbHoCTU APYrnx neaaroros.

MK 4.4. ObopmnaTb Nnegarornyeckue paspaboTkM B BUAE OTYETOB, pedepaToBs, BbICTYNEHWNNA.

MK 4.5. YyacTBoBaTb B UCCNEA0BATENBCKOM M NPOEKTHOMN AeATE/IbHOCTU B 061aCTM HaYaibHOTO
obpasoBaHus.

OCHOBHBIC HCTOYHUKU:
st cryneHToB

Amumos 1. A. u np. MaTtemaTuka: anrebpa U Hayaina MaTeMaTHYECKOTO aHAN3a,
reoMeTpus. Anredpa M Hayalla MaTeMaTH4ecKoro aHanusa (0a30BbI M YTITyOJIEHHBIN
ypoBHM).10-11 knaccel. - M., 2014.

Artanacsa JI. C., byry3oB B. ®@., Kagomues C. b. u ap. Martemaruka: anrebpa u
Hayalla MaTeMaTHudeckoro aHanmsa. ['eomerpus. ['eomerpust (6a30BbIid U yriayOIeHHBIN
ypoBHH). 10-11 knaccsl. - M., 2014.
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bammakoB M.U. MaremaTtuka : y4eOHHK I YUPEKICHUU Hay. U cpel. mpod.
obpazoBanusi / M. bammakoB. — 8- wm3m., crep. — M.: M3pmatenbckuii LEHTP
«Axamemus», 2013. — 256 c.

bammvakoB M.M. Maremaruka: anrebpa M Hadajga MaTEMaTHYECKOIO aHAIuU3a,
TEOMETpHs: YYEOHHMK JUIS CTYIACHTOB MPO(ECCHOHAIBHBIX O00pa30BATEIBHBIX OpraHU3aIUi,
ocBauBarMuX npodeccuu u cnernuanbHoctu CI10. — M.,2017

bammvakoB M.M. Maremaruka: anrebpa M Hayaja MaTeMaTH4YECKOro aHalu3a,
reomeTpusi: COOpHHK 3ama4 NPOQHIBHOW HANPaBJICHHOCTU: y4ed. mocoOue i CTYIECHTOB
npodecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3allii, OCBaMBAOIIMX  Npodeccuu |
cnennansaoctu CIIO. — M.,2017

bammvakoB M.M. Maremaruka: anrebpa M Hadaja MaTeMaTH4YECKOrO aHAJIM3a,
reoMeTpus: 3aJauHUK: y4eO. rmocoOue i CTYIEHTOB NpPO(eCcCHOHAIbHBIX 00pa30BaTENbHBIX
opraHu3zaluii, ocBanBaroux npodeccuu u crenuaabaocta CI1O. — M.,2017

bammvakoB M.M. Maremaruka: anrebpa W Hayajga MaTEeMaTHYECKOrO aHalu3a,
reoMeTpusi: DJIEKTPOHHBIN yuel.- METO 1. KOMILIEKC JIJIsl CTY/IEHTOB

npodeccroHalIbHBIX 00pa30BaTeNbHBIX OPraHU3alMi, OCBAaUBAIOIINX IPO(ECCHH U

cnemuanpraocTu CIIO. — M., 2017

I'yce B.A., I'puropseB C.I'., UBonruna C.B. Maremaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHajiu3a, TeoMeTpus: Y4YeOHMK s CTYAEHTOB MPOQecCHOHAIbHBIX
o0pa3oBaTeNIbHBIX OpraHu3alMii, ocBanBaromux npodeccun u cneunansHoctu CI1O0. — M.,2017

bammakoB M. U. Matemartuka (6a30BbIii ypoBeHb). 10 kmacc. - M., 2014.

bammakos M. U. Matemartuka (6a30BbIii ypoBeHb). 11 kimacc. - M., 2014.
bammakoB M. . Anre6pa u Havasia ananuza, reometpus. 10 kmacc. - M., 2013.

bammakoB M. M. Matematuka (6a30Bbiii ypoBeHs). 10 kmacc. COopHHK 3amad:
yue0. mocobue. - M., 2008.

bammakoB M. U. Maremarnka (6a30Bbiii ypoBeHb). 11 kmacc. COOpHHK 3amad:
yue0. mocobue. - M., 2012.

boromonoB, H.B. Maremartuka: yue6. mns ccy3oB / H.B. boromomnos, II.H.
Cawmoiinenko. — 7-e u3., crepeotunl. — M.: JIpoda, 2010. — 395 c.

Bboromomnos, H.B. CoopHuk 3amau 1mo matemMaTuke : yued. mocobue uisi cCy30B /
H.B. Boromonos. — 5-e u3n., crepeorurt. — M.: JIpoda, 2009. — 204 c.

I'yces B. A., I'puropweB C. I'., UBonruna C. B. Maremaruka s npodeccuit u
CHEIUAIBHOCTEH  COIMATbHO-d)KOHOMHUYECKOTO0  Tpoduis: y4eOHHK Juis  CTY/I.
yapexaeHui cpe. npod. oopasopanus. - M., 2014.

Konsrun F0.M., TkaueBa M. B, ®eneposa H. E. u ap. Marematuka: anrebpa u
Hayalla MaTeMaTH4ecKoro aHamm3a. Anrebpa M Hayajla MaTEMaTHYECKOTo aHajau3a
(6a3oBbrit u yriryonennsiit ypoan). 10 knace / mon pen. A. b. XKmwkuenko. — M., 2014.

Konsrun F0.M., TkaueBa M. B., ®eneposa H. E. u np. Maremaruka: anredpa u
Hayaja MaTeMaTU4YecKoro aHanu3a. Anredpa M Hayaja MaTEeMaTHMYeCKOro aHaiu3a
(6a3oBwIi U yriryOneHHblit ypoBHH). 11 kmace / mox pen. A. b. Xwmwkuenko. — M., 2014.
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s mpenoxasareJiei

@enepanbHbiii 3akoH oT 29.12.2012 No 273-®3 «O6 oOpazoBanum B Poccwuiickoii
denepanun».

[Ipuka3 MunucrepctBa obpasoBanusi u Hayku P® ot 31 mekabps 2015 r. N1578 "O
BHECCHHMH M3MEHEHH B (e/lepalbHbIil TOCYIapCTBEHHBIN 00pa30BaTEIbHbIN CTAHAAPT CPETHETO
oOmiero o0pa3zoBaHMs, YTBEPXKACHHBIH TNpUKa3oM MuHHCTEpCTBA 0O0pa3oBaHUA W HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"

[Ipuka3 MunucrepcrBa oOpazoBanuss u Hayku P® ot 17.05.2012 Ne 413 «O6
YTIBEpXKICHHH (eepaTbHOr0 TOCYIAapCTBEHHOTO OO0pa30BaTENbHOIO CTAaHAAPTa CPEAHEro
(mostHOTO) OO0IIIEro 006pa3oBaHUS».

[Ipuka3z MunucrepctBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menennii B llpukaz MunucrepctBa oOpa3oBanuss u Hayku Poccuiickoit ®denepauuu oT
17.05.2012 Ne 413 «O06 yrtBepxkaeHuu (eneparbHOTO TOCYIApPCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpeaHero (MOJHOTO0) O0IIero 00pa3oBaHUsI.

[MTucemo [lenmapTameHTa roCyJapCTBEHHOW MOJMUTUKH B cdepe MOATOTOBKH pabdouux
kagpoB u [IIO MunuctepctBa oOpazoBanust u Hayku PP ot 17.03.2015 Ne 06-259
«PexoMeHalM 1O OpraHu3alMy MOJy4YeHHUs CpeaHero obmiero oOpa3oBaHUS B Mpezenax
OCBOEHHSI 00pa30BaTEIBHBIX MPOTPAMM CPEIHETO MPOECCHOHAIBHOTO oOpa3oBaHus Ha 0Oaze
OCHOBHOTO 001Iero oOpa3oBaHHUs C Y4eToM TpeOoBaHMN (eAepalbHBIX TOCYIapCTBEHHBIX
o0pa3oBaTeNbHBIX CTaHAAPTOB M MOJTyd4aeMoll Npodeccuu WIM CHEeHUAIbHOCTH CPEIHEro
npodeccnoHaIbHOTO 00pa30BAHUSDY.

[IpumepHass ocHOBHass oOpa3oBaTeibHAas MPOTpaMMa CPETHEro OO0IIero oOpa3oBaHUA,
0100peHHas pemieHreM ¢GeaepaTbHOT0 y4eOHO-METOAMYECKOTO OOBEIUHEHUS IO O00IeMy
ob6pazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

bammvakoB M.U. Matematuka. Kaura mist mpemnogaBaTeneit : METOIUYECKOE TTOCOOre IS
HIIO, CIIO / M.U bammakoB. —M.: U3natenbckuii ieHTp «Akanemusi», 2013. — 224 c.

bammakos M. ., Llpranos I1I. 1. Metoaudeckoe nmocobue st moaAroToBku k EI'D. —
M., 2014.

WuTepHeT-pecypcsl
www. fcior. edu. ru (MapopManioHHbIE, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MATEPUAJIBI).

www. school-collection. edu. ru (Exunas kosuiekiuu OuU(POBBIX 00pa30BaTEIbHBIX
pecypcoB).
http://www.ru.wikipedia.org

http://www.Allmath.ru

http://www.math.ru/

http://www.bymath.net
http://free-math.ru/
http://www.mathprofi.ru

http://yourtutor.info

http://sci.tspu.ru/SITES/posobie/trigon/metod.html

http://matematika.egepedia.ru
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http://www.ru.wikipedia.org/
http://www.allmath.ru/
http://www.math.ru/
http://www.bymath.net/
http://free-math.ru/
http://www.mathprofi.ru/
http://yourtutor.info/
http://sci.tspu.ru/SITES/posobie/trigon/metod.html
http://matematika.egepedia.ru/

http://www.webmath.ru

http://www.matburo.ru

http://free.megacampus.ru/xbookM0001/index.html?go=part-036*page.htm
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http://www.webmath.ru/
http://www.matburo.ru/
http://free.megacampus.ru/xbookM0001/index.html?go=part-036*page.htm

4, KOHTPOJIb U ONEHKA PE3YJbBTATOB OCBOEHUSA JUCHUIIJIMHBI

Kontpons u olleHKa pe3yabTaToB  OCBOCHHUS

JUCIHUITIIMHBI OCYCCTBIIACTCA

MpenojaBaTeieM B IPOLIECCe MPOBEICHUS MPAKTHUUECKUX 3aHATUM U J1a0OpaTOPHBIX
paboT, TECTUPOBAHUS, a TAKXKE BBINOJIHEHUS OOYYAOMIUMUCA WHAUBUIYATbHBIX

3aJlaHU, POEKTOB, UCCIICIOBAHUM.

Pe3synbTaThl 00yueHus
(0cBOEHHBIE YMEHUS, YCBOCHHbIE 3HAHUS)

DopMBI U METOBI KOHTPOJISI U
OILICHKU PE3yJIbTAaTOB 00yUEHUS

Brinmonnenue apudmMeTuueckux AEUCTBUN HAJ YUCIAMU,
coueTasi YCTHBIC U MMUChbMEHHBIC TIPUEMBI.

Haxoxxnenne  mpuOMMKEHHBIX  3HAYEHWH  BEJIMYUH U
MOTPEITHOCTEN BBIUUCIICHU I (abcomoTHOM 51
OTHOCUTEJIbHOMN ); CPABHEHUE YUCIIOBBIX BBIPAKEHUH.
Haxoxxnenue ommOok B MpeoOpa3oBaHUSAX U BBIYHCICHHSIX
(OTHOCHUTCSI KO BCEM ITyHKTAM MPOTPaMMBbI)

WunuBuayansHble 3a0aHUS
[TpakTuueckue paboThbl
CamocTtodarensHas paboTa

O3HaKkoOMJIEHUE C MOHATHUEM KOPHS N-i CTENEHH, CBOMCTBAMU
paauKaIoB U MPaBUJIaMHU CPAaBHEHUSI KOPHEH.
DopMyIUpPOBAHUE OIPENEICHUS KOPHSA U CBOWCTB KOPHEH.
Brluucnenue u cpaBHEHHE KOpPHEW, BBINOJIHEHUE NPUKUIKU
3HAYEHUS KOPHSI.

[IpeoOpa3oBaHre 4YHUCIOBBIX W OYKBEHHBIX BBIpAXECHUIA,
CoZEpKAIIUX PATUKAIIBL.

Boinmonnenue pacuetoB 1o (opmynam, CcolepiKaluMm
pajuKaibl, OCYUIECTBIsSII HEOOXOIMMBbIE TMOACTAaHOBKH U
npeoOpazoBaHus.

Ormpenenenrie paBHOCWIBHOCTH BBIPAXKEHHUI € paJuKallaMH.
Pemenue nppanvoHanbHbIX YpaBHEHUM.

O3HaKkOMJIEHHME C TIOHSATHUEM CTENEHU C JCHCTBUTEIbHBIM
II0KA3aTeJIEM.

Haxoxnenne  3HaueHMil  CTENEHHM,  HCIOJB3YyS  IIPU
HEOOXOIMMOCTH UHCTPYMEHTAJIbHBIE CPEICTBA.
3anuchblBaHWE KOPHS N-d CTENEHW B BHJAE CTENEHU C
IpOOHBIM TTOKa3aTeJIeM U Ha000POT.

@opMyJIMpOBaHUE  CBOMCTB  CTeNeHEeW.  Beruuciienue
CTEIIEHEN C pPalUUMOHAIBHBIM II0OKA3aTENEM, BBIIIOJIHEHUE
MPUKUIKHA 3HAYCHUS CTETIICHU, CPABHEHUE CTEIICHEN.
[IpeoOpa3oBaHre YHUCIOBBIX W OYKBEHHBIX BBIpAXCHHI,
COAEpKAIIUX CTENEHU, IIPUMEHSA CBOWCTBa. Pemenue
II0OKA3aTEIbHBIX YPAaBHEHUM.

O3HakoMJIeHHWE C MPUMEHEHUEM KOpHEH M CTeleHed mpu
BBIYUCIICHUU CPEIHMX, JCJICHUM OTpe3Ka B  «30J0TOM
ceyeHuu». PelleHre MNpUKIAIHBIX 3aJad  Ha  CIIOXKHBIC
IIPOLICHTHI.

Brmonnenne npeoOpa3oBaHMil BBIpAXXEHUN, NPUMEHEHHE
dbopMyn, CBS3aHHBIX CO CBOHCTBAaMH CTENECHEW U
jorapu(MoB.

WNunuBuayanpHbIE 3a0aHAS
[TpakTryeckue paboThI
CamocTtosTensHas pabota
KounTponbHas pabota
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Omnpenenenue obnactu JOITYCTUMBIX 3HaYeHUMN
Jorapu(pMUIECKOTO BBIPAKCHUS. Pemenne
JOrapu(pMUUYECKUX YpaBHEHUI

N3yuenue paguaHHOr0 METO/AAa U3MEPEHHUS YTIIOB BpPAILICHUS
U HUX CBS3U C TpaaycHoul Mepoil. M3oOpaxenue yrios
BpAIllEHUSI Ha OKPYKHOCTH, COOTHECEHHUE BEIMYUHBI yIJa C
€r0 PacCIIOJIOKEHUEM.

@opMyIUpOBaHUE  OMNPENCICHUN  TPUTOHOMETPUUECKHUX
GyHKIMI A7 yIJIOB  MOBOPOTa H OCTPHIX  YIJIOB
MPSIMOYTOJIBHOTO ~ TPEYTrOJIbHUKa U OOBACHEHHE  UX
B3aMMOCBSI3U

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKACCTB IS
BBIYUCJICHUSI 3HAUYCHUM TPUTOHOMETPUUECKUX (YHKIHMM IO
OJTHOM W3 HUX.

N3yuenrne OCHOBHBIX (GOPMYT TPUTOHOMETPHUHU: (HOPMYJIBI
CJI0KEHUA, YIABOCHUS, npeoOpa3oBaHUs CyMMBI
TPUTOHOMETPUYECKUX  (PYHKIIMHA B  TPOU3BEICHUE W
MPOM3BEICHUS] B CyMMYy U TNPUMEHEHHUE TMPU BBIYUCICHUU
3HAYCHHS] TPUTOHOMETPUUECKOTO BBIPAKEHUS U yIPOIUICHUS
ero.

O3HakOMJICHHE CO CBOMCTBAMHM CHMMETPHUM TOYEK Ha
CAMHUYHOM OKPY>KHOCTH M TPUMEHEHHWE WX JJs BBIBOJA
(dbopMyI1 IpuBeICHUS.

Pemenue mo ¢opMmynamM U TPUTOHOMETPUYECKOMY KPYyTy
IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHHU.
[IpumeHenne OOIMMX METONOB  pEIICHUS  YpaBHEHUU
(npuBeneHne K  JMHEHMHOMY,  KBaJpaTHOMY,  METOJ
pa3joKeHusT Ha MHOXHUTENM, 3aMEHbl IEepPEMEHHOW) Mpu
pEeLIEHNN TPUTOHOMETPUYECKUX YPABHEHU.

YMeHne oTMedaTb Ha Kpyre pelieHus MNpPOCTEHIINX
TPUTOHOMETPUYECKNX HEPABEHCTB.

O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHUYECKHUX
hyHKIM.

N3yuenne  ompeneneHuil  apKcuHYyca, apKKOCHHYCA,
apKTaHreHca uyucia, GopMyJIHpOBAaHUE WX, U300paKECHUE Ha
€AUHUYHOM OKPY)KHOCTH, IPUMEHEHHE TMpPU PELICHUU
YpaBHECHUU

WunvBuayansHbIE 3a0aHUS
[TpakTuueckue paboThbl
CamocTrosarenpHas paboTa
KounTponsnas pabota

O3HakoMJIEHME C TIOHSATHEM TNEPEMEHHOH, MpUMepaMHU
3aBUCHUMOCTEN MEXK]y IEPEMEHHBIMU.

O3HakoMJIeHME C TIOHATHEM rpaduka, ONpeesICHHue
MPUHATICKHOCTH Touku Tpaduky ¢yukumuu. OmnpeneneHue
mo dopmylie MpocTeiinell 3aBUCUMOCTH, BUAa €€ TIpaduka.
Bripaskenue o gopmysie oIHOM nmepeMeHHO yepes3 ApyTue.
O3HakomieHue c onpeeNeHueM byHKIIUH,
(bopmyIHpoBaHHE €rO.

Haxoxnaenne oGnactu ompeneneHuss U 00JIACTH 3HAYCHHM

byHKIMH.

WunuBuyanpHble 3a0aHUS
[TpakTHyeckue padboThI
CamocTtosarensHas paboTa
KonTponsHnas pabota
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O3HakoMJIEHHE C pUMeEPAMHU (yHKUIHMOHAJIbHBIX
3aBUCUMOCTE B pEaJbHBIX IPOLECCaX M3 CMEXKHBIX
JUCLUILINH.

O3HakOMJIEHME C  JIOKa3aTeJIbHBIMH  PACCYXIECHUSMHU
HEKOTOPBIX CBOWCTB JIMHEWHON M KBaJpaTWUYHON (yHKIUH,
MPOBEICHUE WUCCIIECIOBAHUSA JIMHEHMHOM, KyCOYHO-JTMHEHOM,
JOPOOHO-IIMHEWHON M KBaJpaTUYHON (PYHKIMH, MOCTpPOEHUE
ux rpaduxoB. Iloctpoenune u urenune rpadukoB (yHKIIHA.
UccnenoBanue QyHKIuu.

CocraBienne BUAOB (YHKIMI 1O JaHHOMY YCIJIOBHIO,
pelIeHne 3a/1a4 Ha SKCTPEMYM.

Brinonnenue nmpeobpazoBanuii rpaduka QyHKIIUN.

Nsyuenue nowsamus obpamuou @yHxyuu, onpedeierue 8udd
U nocmpoeHue epaguxka obpamuol QyHKyuu, HAxXoHcoeHue
ee oonacmu onpedenenus u oonacmu 3naverut. [lpumenenue
CBOMCTB (YHKUMH TMpU HCCICIOBAaHUM YpaBHEHUU U
pELICHUH 3a/1a4 Ha SKCTPEMYM.

O3HaKOMJICHHUE C MOHATHUEM CIOKHOU QYHKITHH.
Boruncnenue 3HaueHni GyHKIUI MO 3HAYEHUIO apryMEHTAa.
OmpezeneHre TMOJOXKEHUS TOYKM Ha rpaduke 1o ee
KOOpJMHATaM 1 Ha000POT.

Hcnonb3oBaHue CBONCTB QPYHKIIMM AJ11 CpaBHEHUS 3HAUCHUM
CTerneHel u TorapugpmoB.

[TocTpoenne rpaduKoB CTENEHHBIX M JOTrapupMUYECKUX
hyHKIMA.

Pemenue nokaszarenbHbIX U JOrapu(PMUUECKUX YPAaBHEHU U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIEHHE C TOHATHEM HENPEPHIBHOM NEPUOINYECKON
byHkuu, (GopMyIHpOBaHUE CBOMCTB CHHYca W KOCHHYCA,
MOCTPOCHHE UX TPA(UKOB.

O3HakOMJIEHHE C TOHSATHEM TapMOHMYECKHX KOJeOaHUU u
npUMepaMu TapMOHUYECKUX KoyieOaHUM [Uis OINUCaHus
IPOIECCOB B (PH3HKE U IPYTUX 0OJACTAX 3HAHUS.
O3HakoMJIEHME C TIOHSATHUEM Pa3pbIBHON MNEPUOINYECKON
byHkiuu,  GoOpMyIHpOBAaHHME  CBOWMCTB  TaHIeHCA U
KOTaHTEHCa, MOCTPOEHUE MX IPaHKOB.

[IpuMeHenne CBONCTB (PYHKIIMK JJIsi CPaBHECHHS 3HAYCHUM
TPUTOHOMETPUUYECKHUX byHKIUH, peuieHus
TPUTOHOMETPUUYECKUX YPaBHEHHI.

Ilocmpoenue epaguxos 0OpamHvIX MPUSOHOMEMPULECKUX
@yHKYULl U onpedenenue no epapuKam ux ceoUcms.
Brimonnenue npeoOpa3oBanus rpaukoB

O3HaKOMJIEHHE € TIOHATHEM YMCIOBOM MOCIEI0BATEIBLHOCTH,
crioco0amMu ee 3aJJaHHsl, BHIYMCICHUSMU €€ YJICHOB.
Os3Hakomaenue ¢ noHAmuem npeoeia nocied08ameabHOCHu.
O3HakoMJIEHHME C BBIYUCICHHEM CYMMBbI OECKOHEYHOTO
YUCJIIOBOIO psla Ha INPHUMEPE BBIYUCICHUS CYMMBI

NuauBuayanbHbIe 3a1aHUS
[TpakTudeckue paboTh
CamocTtosarensHas paboTa
Konrponbshas pabora
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0ECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKON ITPOTPECCHH.
Pemenue 3amau  Ha npuMeHeHue (HOpPMYJBI  CyMMBI
0ECKOHEYHO yOBIBAIOIIEH F€OMETPUUECKOU MTPOTPECCHUH.
O3HaKOMJIEHHUE C MIOHATUEM ITPOU3BOIHOM.

N3yyenne u (QOpMyJIHpOBaHHE €€ MEXAHUYECKOTO H
reOMETPUYECKOI0 CMBICTIA, U3y4EHUE aJIropuT™Ma
BBIYMCIICHUS TPOU3BOJHOM HA TMpUMEpPE BBIUMCICHUS
MTHOBEHHOW  CKOPOCTH W  YIJIoBOoro  koddduimeHnra
KacaTeJIbHOMU.

CocraBiieHre YpaBHEHUS KacaTelIbHOW B OOIIEM BHU/IE.
YcBoenne — mpaBwin  auddepeHuupoBaHHs,  TaOIMIIBI
MPOU3BOJHBIX AJIEMEHTAPHBIX (YHKUWUNA, TPUMEHEHHE IS
mubdepennpoBanusi (QYHKIHMN, COCTABICHUS ypaBHEHUS
KacaTeJIbHOM.

N3yyenne TeopeM O CBSI3W  CBOMCTB  (QYHKUUU H
MPOU3BOJIHOM, POPMYITHPOBKA UX.

[IpoBeneHrne ¢ MOMOIIBIO MPOU3BOJAHON HCCIIEIOBAHUS
dbyHKIMY, 3a7aHHON (HOPMYJIION.

YcTaHoBlIeHHE CBSI3M CBOMCTB (PYHKIIMHM M MPOU3BOJHOM MO
UX rpapukam.

IIpumeHenne TPOU3BONHOW JUId peELIeHUsA 3aJad  Ha
HaXO0XJeHHEe HauOOJIbIIEr0, HaWMEHBIIEro 3HAYeHUs M Ha
HaXO0KJIEHUE IKCTPEMyMa.

O3HaKOMJICHHE C IOHSATHEM WHTETrpaja | MepBOOOPa3HOM.
N3ydenue npaBuiia BIYUCICHUS MTEPBOOOPA3HON U TEOPEMBI
Herorona— JlenOHuMIA.

Pemenue 3aya4 Ha CBsI3b MepBOOOPA3HOM U €€ MTPOU3BOJIHOM,
BBIUKCJICHUE TIEPBOOOPA3HOM /I JaHHOW (DYHKIIHH.
Pemenue 3a1ay Ha NpUMEHEHUE UHTETpaa JJisl BHIUUCICHUS
(bU3MYECKUX BEJIMYMH U TUIOIIAICH.

NuauBuayanbHble 3a1aHUS
[TpakTuueckue paboThI
CamocTrosarensHas paboTa
KonTponbsnas pabota

O3HakoMJIEHHME C MPOCTEHIIMMU CBEICHUSIMU O KOPHAX
anreOpandeckKux YypaBHEHUH, TOHATHUAMHU HCCIEI0BaHUS
YPaBHECHUHN U CUCTEM YPABHECHUU.

N3yuenue TeopuM pPAaBHOCWIBHOCTH YpaBHEHHM U €€
npuMeHeHus. [loBTopeHue 3amuMcu pemeHusi CTaHAAPTHBIX
ypaBHEHH, TpPUEMOB TMpeoOpa3oBaHUs YpaBHEHUU IS
CBEJICHHUSI K CTAHJJaPTHOMY YPaBHEHHIO.

Peuienne paninoHanbHbIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX
Y TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.
Hcnonb3oBaHue cBOMCTB U rpadukoB (DYHKIMIA [Tl pEIICHUS
ypaBHeHUU. [loBTOpeHHE OCHOBHBIX IIPUEMOB PELICHUS
CUCTEM.

Pemenue ypaBHEeHMH € TPUMEHEHUEM BCEX NPUEMOB
(pa3noxeHus  Ha  MHOXHTEIH, BBEJCHUS  HOBBIX
HEU3BECTHBIX, MOJCTAHOBKH, TPa)UIECKOTO METOIA).
Pemenne cucrem ypaBHEHHH C NPUMEHEHHMEM pPa3IMYHBIX
crioco00B.

NuauBuayanbHbIe 3a1aHUS
[TpakTuyeckue paboThI
CamocTtosarensHas paboTa
KonTponsnas pabota
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O3HakOMJIEHHE C OOIIMMH BOIPOCAMH PEIICHHS] HEPABEHCTB
U UCIOJIb30BAHME CBOWCTB M Tpa@uKoB (YHKUUH TpH
pEIICHUH HEPABEHCTB.

Pemenue HepaBEHCTB U CHCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

[IpyumeHeHne MaTeMaTHYeCKUX METONOB JUIsl  pEUICHUS
CoJlep’KaTeIbHBIX 3aJa4 U3 pa3jIM4HbIX 00JacTell HAyKu U
npakTuku. HWHTepnperupoBaHue pe3yibTaTOB C yYETOM
peaIbHbIX OIPAHUYCHHUI.

N3ydyenune mnpaBuiga KOMOWHATOPUKM W TPUMEHEHHE IPHU
pelIeHn KOMOMHATOPHBIX 3a]a4.

Pemenne KOMOMHATOPHBIX 3a7ady METOAOM mepedopa U Mo
MpaBUITYy YMHOXKEHUSI.

O3HakomieHue c MTOHATHSIMU KOMOMHATOPHUKU:
pa3MelIeHUsIMU,  COYETAaHUSIMU,  [EpPEeCTaHOBKAaMU U
dbopMynaMu sl UX BBIYUCTICHUSI.

OObscHeHHe UM TpUMEHEHHEe GOpMyN s BBIYUCICHUS
pa3MelleHuii, MepecTaHOBOK M COYETaHWW NpU PpPElICHUU
3ajay.

Oznakomienne ¢ OuHOMOM HbIOTOHa W TPEYroJbHUKOM
[Tackans.

Pemenue mpakTUyeckux 3a/ay ¢ UCHOJIB30BAaHUEM IMOHSATHI
Y NpaBUJI KOMOMHATOPUKU.

N3ydeHne KIIACCMYECKOTO  OINpPEAENICHUS  BEPOSTHOCTH,
CBOMCTB BEPOATHOCTH, TEOPEMBI O CyMME BEPOSTHOCTEM.
PaccMoTpeHne IpUMEpPOB  BBIYMCIEHUS  BEPOSATHOCTEMN.
Pemenue 3a7au Ha BBIYMCIICHUE BEPOSATHOCTEN COOBITHI.
O3HaKOMJIEHHE € NPEICTABICHUEM YHUCIIOBBIX JAaHHBIX U UX
XapaKTepUCTUKAMU.

Pemenne mnpakTuyeckux 3ajad Ha 00pabOTKY YHCIIOBBIX
JAHHBIX, BBIYUCIICHUE UX XapaKTEPUCTHK.

WuauBuayanbHbIe 3a1aHUS
[TpakTuueckue paboThbl
TectupoBanue
CamocTtodarenpHas paboTa

@opMyIUpOBKa M MPUBEICHUE J0KA3aTENIbCTB IPH3HAKOB
B3aUMHOI'O  pAaCIOJOKEHHUS  HPSMBIX U IUIOCKOCTEM.
Pacno3naBanue Ha yepTekax U MOJENSIX pPa3InYHbIX CIIy4acB
B3aMMHOI'O  PACMOJOXKEHHUS  MNPSAMBIX U IUIOCKOCTEM,
apryMEHTUPOBAHUE CBOMX CYXICHUM.

@opMyIUpOBaHUE ONPEIEICHUN, IPU3HAKOB U CBOMCTB
NnapajuieNbHbIX M NEPHEHAMKYJSIPHBIX  IIJIOCKOCTEH,
JNBYT'PAaHHBIX U JIMHEHHBIX YTJIOB.

BrinonHenue nocTpoeHus yriloB MEXAy IPsIMBIMU, MPSIMOU
U IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMU II0 OIHUCAHUI0 H
pacIrio3HaBaHUE UX HA MOJECIIAX.

[IprumeHeHne NpU3HAKOB U CBOWCTB PACHOJIOKEHUS MPSIMBIX
U IJIOCKOCTEN IIPU PELICHUHU 3a1a4.

N300pakenne Ha pUCyHKaX M KOHCTPYHPOBAHUE HA MOJIEISIX
MEPIEHIUKYJIIPOB M HAKIOHHBIX K IUIOCKOCTH, IPSMBIX,
MIapaJUICIbHBIX IUIOCKOCTEW, YIVIOB MEXAYy MNpsAMOM H

CamocTtosarensHas paboTa
NuauBuayanbHbIe 3a1aHUS
[TpakTudeckue paboTh
KonTponsnas pabota
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IJIOCKOCTBIO U 000CHOBaHUE

MOCTPOEHMUS.

Pemenue 3agay Ha BBIYUCIEHHE T€OMETPUUYECKUX BEJIUYUH.
OnucelBaHWE pAcCTOSIHUS OT TOYKH JIO IUIOCKOCTH, OT
OpsIMOM 70 TUIOCKOCTH, MEXKIY IUIOCKOCTAMH, MEXITY
CKPEIIMBAIOIIMMUCS TNPSAMBIMH, MEXAY NPOU3BOIbHBIMU
¢urypamu B IpOCTPaHCTBE.

dopmynupoBaHHE€ U JI0Ka3bIBAHHE OCHOBHBIX TEOPEM O
paccToIHUSIX (TEOpEM CYILECTBOBAHUS, CBOMCTBA).
N300pakeHne Ha YepTeKax U MOJEISAX PpACCTOSIHUS U
000CHOBAaHME CBOUX CyxAeHUH. OnpeneneHue U BbIUMCICHHUE
paccTosHMid B mpocTpaHcTBe. Ilpumenenue Qopmyn u
TEOpEM IUTAaHUMETPUU I PELICHUs 3a/1a4.

O3HakoMJIeHHE C MOHSTUEM napaijieIbHOro
MPOEKTUPOBAHHUSI M €ro CBOWCTBaMHU. Dopmyauposanue
meopembl 0  NAOWAOU  OPMOSOHANLHOU  NPOEeKyuu
MHO20Y20/IbHUKA.

[Ipumenenue Teopun [Uisi OOOCHOBAHHUS TOCTPOCHHN U
BBIYMCIICHU M.

ApryMEHTUpOBAaHHE CBOUX CYXIEHUH O  B3aUMHOM
PacoJIOKEHUU TPOCTPAHCTBEHHBIX QUTYD.

Onucanvue W XapakTEpUCTHKA  Pa3JIMYHBIX  BHUJIOB
MHOTOIPAHHUKOB, IIEPEYUCIIEHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHne MHOTOTPAaHHUKOB M BBIMOJIHEHUE MOCTPOCHUS
Ha M300paKEHUSIX U MOJIEJISIX MHOTOTPAHHHUKOB.
Bbluucnenue  IUMHEHHBIX — DJIIEMEHTOB W yIJIOB B
IPOCTPAHCTBEHHBIX KOHPUTYpalUsIX, apryMEHTUPOBaHHE
CBOMX CYX/ICHUU.

XapakTepucTuka M U300paKeHUE CEUCHUS, pPa38epmKu
MHO202PAHHUKO8G, BBIYUCIIEHUE TIIOIIAIEH TOBEPXHOCTEM.
[TocTpoenne  mpocTeHmMX  CeYeHW  KyOa, MPHU3MBI,
nupamunel.  I[lpumenenne  (akToB U CBEACHMH U3
IUIaHUMETPUU.

O3HakomiIeHME C BHJAMH CHUMMETPUH B THPOCTPAHCTBE,
dbopMyHpoBaHUE OTMPECIICHUN 1 CBOMCTB. XapaKTEepUCTUKA
CUMMETPUH TE€J BPALIEHUSI U MHOTOTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHUH MPU PELICHUU 3a]1a4.
Hcnonb3oBanue mpuoOpETEHHBIX 3HAHUN TSI UCCIIEIOBAHUS
Y MOJEJIIMPOBAHUS HECIIOKHBIX 3a/a4.

N300pakeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBITIOJHEHUE
PUCYHKOB I10 YCIIOBHSM 3a/ady.

O3HakOMJIEHHE C BUJAMH TeJ BpalleHusi, GopMyIupOBaHHE
UX ONPEIEIICHUNA U CBOWCTB.

DopMyIMPOBAHUE TEOPEM O CEYEHMH IIapa IUIOCKOCTBIO U
TIJIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka W H300pakeHHWe TeNl BpaIEHUs, WX
pa3BEPTKHU, CEUCHUSL.

NunuBuayanbHbIe 3a1aHUS
[TpakTuueckue paboThI
CamocTrosarensHas paboTa
KonTponbsnas pabota
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Pemrenne 3aay Ha NOCTPOCHHUE CEYEHUM, BBIYUCICHUE JJINH,
paccTosiHUi, yTIIoB, momaneil. [IpoBeaenne nokazaTenbHbIX
pacCyXI€HUI NPU pELICHUN 3a/1a4.

[IpuMeHeHnEe CBOWCTB CUMMETPHUM IIPU PELICHUH 3a1a4 Ha
TeJa BpallleHusl, KOMOMHALIUIO TETI.

N300pakeHne OCHOBHBIX KpYIJIBIX TE€J1 U BBIIOJHEHUE
PUCYHKA I10 YCJIOBHIO 3a/1a4U.

O3HakoMJIeHME C TOHATUSAMU IUIOIAOAM U 00bema,
AKCMOMAaMH ¥ CBOMCTBaMH.

Pemenue 3a1a4 Ha BBIYUCIICHUE TUIOIIAIEN TUIOCKUX QUTYp ¢
MIPUMEHEHHEM COOTBETCTBYIOIINX ¢GopMyl U (akToB U3
IJITAHUMETPUU.

N3yuenne TEOpPEM 0 BBIYUCIICHU N 00BbeMOB
MIPOCTPAHCTBEHHBIX TEJ, PELICHHE 3aJa4 Ha IPUMEHEHHE
(GhopMyI1 BBIYUCIIEHUS 0OBEMOB.

WN3yyenne  Qopmyn  ans BBIUMCIEHHMS  IUIOIIAJEH
ITOBEPXHOCTEN MHOTOI'PAHHUKOB U TEJI BPALICHUSI.
O3HakomieHME €  METOJOM  BBIYMCICHHUS  IUIOIIAAH
MMOBEPXHOCTH CHEPHI.

Pemenne 3amau Ha BBIUMCICHHE IUIOHIAJACH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJl

O3HakomiIeHHE C MOHATHEM BekTopa. M3yueHue nekapToBoun
CUCTEMBl KOOPAHMHAT B IIPOCTPAHCTBE, IIOCTPOCHHUE IIO
3alaHHBIM KOOPJAMHATaM TOYEK U IUIOCKOCTEH, HaXOXKIECHUE
KOOpPJMHAT TOYEK.

HaxoxeHue ypaBHEHUIl OKPYXKHOCTH, C(epbl, MIOCKOCTH.
Brluncienue pacCTOSTHUN MEXKIY TOYKAMU.

WN3ydeHne  CBOMCTB  BEKTOPHBIX  BEJIMYMH,  IIPABUI
Pa3IoKEHUSA BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII
HAXOXXICHUs KOOPAMHAT BEKTOpa B IPOCTPAHCTBE, NPABUII
JNEHUCTBUM C BEKTOPaMH, 3aJaHHBIMU KOOPAUHATAMU.
IIpuMeHeHre TeopUU IPU PEIICHUM 3aJay Ha JCHCTBUS C
BEKTOPaMH.

N3yuyeHne CKaIIpHOIO IIPOU3BENECHUS BEKTOPOB, BEKTOPHOI'O
YpaBHEHHUs IPSIMOMN U IUIOCKOCTU. [IprMeHnenue teopuu npu
pelIeHUN 3a/ay Ha JCHCTBMS C BEKTOpaMHU, KOOPAMHATHBIN
METOJ], NIPUMEHEHUE BEKTOPOB MJI1 BBIYUCICHUS BEJIWYHUH
YIJIOB U PACCTOSTHUU.

O3HaKOMJIEHHE C 10Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM  pACIOJIOKEHMM IPSIMBIX M IIOCKOCTEH C
HCIIOJIb30BAHUEM BEKTOPOB

NunuBuayanbHbIe 3a1aHUS
[TpakTuueckue paboThI
CamocTrosarensHas paboTa
KonTponbsnas pabota
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