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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas  mporpamma  oOmieoOpa3zoBaTebHOM  yuyeOHOH  JUCHUIUIMHBI
«Maremaruka: anreOpa ¥ Hayajga MaTEMaTHYECKOTO aHAIM3a; reoMeTpus» (aaee
— «Maremaruka») g crnenranbHocTH CIIO 15.02.07 «ABTOMarm3anms
TEXHOJIOTHUECKUX TPOIECCOB W MPOU3BOACTB» pa3paboTaHa Ha OCHOBE
tpeboBanuiit @PI'OC cpennero oobmero o0pa3oBaHUsA, TNPEABIBISIEMBIX K
CTPYKTYpE, COJAEP)KaHHIO U pe3yJibTaTaM OCBOCHHS Yy4e€OHOW AUCIMILTUHBI
«Maremartrkay, B COOTBETCTBHH ¢ PeKOMEHIaMsIMK 110 OPTaHU3AIAN TIOTyICHHUS
cpenHero obOmiero o00pa3oBaHHMS B IpeJeiax OCBOCHUS 00pa30BaTeNIbHbBIX
porpaMMm CpeaHero mnpodeccuoHanbHOTO o0pa3oBaHus Ha 0a3e OCHOBHOTO
oOmiero o0pa3oBaHMsl C y4eTOM TpeOOBaHMM (enepanbHbIX TOCYIapCTBEHHBIX
00pa30BaTEeNbHBIX CTAHAAPTOB M TMOJy4aeMoOl Mpodeccuyd Wi CleuuaIbHOCTH
cpeaHero  mpodeccuoHalbHOrO  OoOpasoBanus  (muchbMo  JlemaprameHTa
roCyJapCTBEHHOM NOJUTUKU B cdepe MOAroTOBKU pabounx kaapoB u JI1O
Munob6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Copepxanue pabodeil mporpamMMmbl AUCHUIUIMHBL «MareMaTuka» HarpaBiIeHO
Ha JIOCTH)KEHUE CIICTYIOINX HeJIeH:
* obecrnieueHue c(HOPMUPOBAHHOCTH MPEJICTABICHUN O COIMANIBHBIX, KYJIbTYPHbIX
U UICTOPUUYECKUX (PaKTOpax CTaHOBJICHUS MAaTEMaTHKU;
* obecrieyeHne CcHOPMHPOBAHHOCTH  JIOTMUECKOIO, AJITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBILUICHHUS;
* o0ecrieueHrne chOPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOTYUYCHHbBIC 3HAHUS TIPH
peIIeHnH pa3InYHbIX 33/1a4;
» obOecnieueHre c(HOPMUPOBAHHOCTH TMPEACTABICHUN O MaTEeMaTHKE KaK YacTH
OOIIIeYeTOBEYECKON KYJIbTYPhl, YHHUBEPCAIBHOM S3bIKE HAYKH, MO3BOJISIONIEM
OTKCHIBATh M U3Y4aTh PEaIbHbIC MPOIIECCHI U SBIICHUSI.

B pabGoueit mnporpamme y4eOHBIA MaTepHal npeacraBlieH B Qopme

4epeayIoIIerocs pa3BepThIBAHUS OCHOBHBIX COJCPKATCIIBHBIX JTUHUMN:

* aneebpauveckas AuHUs, BKIIOYAIONIAS CHCTEMATHU3AIlMI0 CBEJICHHM O YHCIIax;
HM3yYeHHEe HOBBIX M 0000IEHHE paHee H3YUYCHHBIX oreparuii (Bo3BeJIeHHUE B
CTCTICHb, M3BJICUYCHHE KOpHS, JIorapuMupoBaHHWE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTEHC M OOpaTHbIC K HUM); U3y4Ye€HHNE HOBBIX BHUOB YHCJOBBIX BHIPAKECHUN U
GbopMyJI; COBEpPIICHCTBOBAHHE TIPAKTUYCCKAX HABHIKOB W BBIYUCIHUTEIHLHOMN
KyJIbTYpBlI, PacCHIMPEHHE W COBEPIICHCTBOBAHUE alreOpamyecKoro armapara,
c(hOpMHUPOBAHHOTO B OCHOBHOM IIKOJIe, M €ro IPUMEHCHHE K PEIICHUIO
MaTeMaTHICCKUX M MPUKIATHBIX 3a/1a4;

*  meopemuxo-@)yHKYUOHANbHAA JUHUA, BKIIOYAIOU[as CHCTEMAaTH3alUI0 |
pacIMpeHrue CBeICHU 0 (YHKIHIX, COBEPIICHCTBOBAaHUE TpahUUECKUX YMEHUMH;
3HAKOMCTBO C OCHOBHBIMM HJAECSIMM M METOJAMU MAaTeMaTUYE€CKOr0 aHajau3a B



o0beMe, TO3BOJIAIONIEM HWCCIEAOBaTh JJIEMEHTapHbIe (QYHKIIMA € PEIiaTh
MPOCTEHNIINE TeOMETPUUECKUE, PU3NUEeCKre U Ipyrye NpUKIaaHbIe 3a1a4H;

* JIUHUS YPABHeHUUl U HepaseHCcms, OCHOBaHHAs Ha IMOCTPOCHUU M HCCIICTOBAHUM
MaTeMaTHYECKUX MOJICNICH, IepeceKaromascs ¢ ajlreOpandeckol M TEOPETHKO-
(GYHKIIMOHATBHON JMHUSMHM M BKIIIOYAIONIAs pPa3BUTHE M COBEPIICHCTBOBAHHE
TEXHUKHU aJlreOpandecKux mpeoOpa3oBaHUM JJis PEIICHHS YpaBHCHHUH, HEPABEHCTB
u cucteM; (GOpMUPOBAHHWE CIOCOOHOCTU CTPOUTH W HMCCIENOBAaTh IMPOCTEHIINE
MaTEeMaTUYECKUE MOJICTTH MPU PEIICHUH MPUKIAIHBIX 3a1a4, 3a7a9 U3 CMEKHBIX U
CHEIUATBHBIX JUCIUIUINH;

* 2eomempuyeckas JuHus, BKIIOYAIONIAs HArJsHbIE MPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (UTYpax W M3yUYCHUE X CBOMCTB, (HOPMUPOBAHKE U PA3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpaXEHWs, PAa3BUTHE CIIOCOOOB T'E€OMETPUUYECKHUX
U3MEPCHUM, KOOPAWHATHOTO W  BEKTOPHOTO  METOJOB ISl  pEIICHUS
MaTeMaTHYECKUX U MPUKIIAIHBIX 33]1a4;

* cmoxacmuyeckas jauHus, OCHOBaHHAas Ha Pa3BUTUM KOMOWHATOPHBIX YMEHHH,
MPEICTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAIOIEro MHUpA.

Pa3Butne conmepkaTeNbHBIX JMHUNA COMPOBOXKIACTCS COBEPIICHCTBOBAHUEM
WHTEIJICKTYaJIbHBIX W PEUYEBBIX YMEHHH ITyTeM oOOOoTralieHHus MaTeMaTH4YeCKOTO
SI3bIKA, PA3BUTHUS JIOTHUYECKOTO MBIIIICHUS.

OcBoenue cojaepkaHusi y4eOHOM AUCHUIIIMHBI «MaremaTtnka» oOecreuynBaeT
JIOCTUKEHUE CTYJICHTaMU CJICAYIOIINX Pe3)ibmamos:.

* IUYHOCHIHBIX '

—— c(OpMHUPOBAHHOCTH MPEICTABIICHUN O MATEMATHKE KaK YHUBEPCATHEHOM SI3BIKE
HAyK{, CPEJCTBE MOJCIUPOBAHMS SBICHHM W TPOIECCOB, HIASAX M METOJax
MaTEeMaTUKH;

—— IIOHMMaHKE 3HAYMMOCTH MaTEeMaTHUKH JJISI HAyYHO-TEXHUYECKOTo Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIIEHUSI K MATEMATHUKE KaK K YaCTH 00IIeUeI0OBEYECKOM
KyJIbTYpPhl 4Ye€pe3 3HAKOMCTBO C HMCTOpPUEH pa3BUTHS MaTEMaTUKH, HBOJIIOIUEH
MaTeMaTUUYECKUX HJICH;

—— Ppa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpakKeHUS,
ANTOPUTMUYECKOMN KYJIbTYPhI, KpUTUYHOCTH MBIIIJICHNUS HA YPOBHE, HEOOXOIMMOM
JUIs Oyayien mpodeccroHaaIbHON eI TeIbHOCTH, ISl TPOIODKEHUS 00pa3oBaHus
U caMO00Opa30BaHMS;

—— OBJIQJICHUE MATEMAaTHYCCKUMH 3HAHUSAMH W YMCHHSIMH, HEOOXOTUMBIMH B
MOBCEAHEBHON  JKM3HU, JJII OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JTUCIUIIMH W JAUCIHUIUIMH  NMPOGECCHOHATBHOTO IMKJIA, IS IOTYYCHHUS
oOpazoBaHus B 00JIaCTSIX, HE TPeOYIOIUX YriayOJeHHOW MaTeMaTH4eCKON
MOTOTOBKH;

—— TOTOBHOCTbH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC CaMOOOPa30BaHUIO,
Ha TPOTSHKEHUU BCEH JKU3HU; CO3HATEIIbHOE OTHOIICHHE K HENPEPHIBHOMY
0o0pa30BaHUIO KaK YCIOBUIO YCIEUTHOW MpodecCHOHaIbHON M OOIIECTBEHHOMN
NEeSATEeTbHOCTH;

—— TOTOBHOCTbH M CIIOCOOHOCTb K CaMOCTOSITEIbHON TBOPUYECKON U OTBETCTBEHHOM
NEeSATEeTbHOCTH;



—— TOTOBHOCTHh K KOJUICKTUBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeabHOM,  OOIIECTBEHHO  TIOJIG3HOW,  y4eOHO-HCCIIEI0BATEIbLCKOM,
MIPOCKTHOM U JPYTUX BUIAX JACATCIBHOCTH;

—— OTHOIIICHHE K MPO(ECCHOHATBLHON ACATEIHPHOCTH KaK BO3MOKHOCTH YYacTHS B
pEIICHUU JIMYHBIX, OOIICCTBEHHBIX, TOCYJAapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npoOJieM;

* MemanpeoMemHbix.

—— YMEHHE CaMOCTOSITEIIBHO OTIPEIEIATh SN eATeTLHOCTH U COCTABIIATh IIJIAHBI
NEeSATEeTLHOCTH; CaMOCTOSITEIIbHO OCYIIIECTBIIATH, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JCATEIHHOCTD, HCIIOJIB30BAaTh BCE BO3MOJXKHBIE PECYpPCHI IS
JOCTIDKCHHSI TIOCTABJICHHBIX II€JICH W peaju3alud TUIAHOB JICSITEIIbHOCTH;
BBEIOMPATH YCTIEIITHBIC CTPATETUH B PA3IMYHBIX CUTYAITUSX;

—— yMEHHE TIPOIYKTUBHO OOIMATbCI W B3aUMOJCHUCTBOBATH B IPOIECCE
COBMECTHOW  JICITCIILHOCTH, YYUTHIBATh IIO3UIHUHM  JIPYTUX  yYaCTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peniaTh KOH(PIUKTHL;

—— BJIQJICHUE HaBBbIKAMHU TI03HABATEIHHOM, Y4YEOHO-HMCCIEAOBATEILCKON U
MPOCKTHOM JESATEIHHOCTH, HAaBBIKAMU pa3pelieHusi MpoOJjieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1a4,
MPUMEHEHUIO Pa3IMYHBIX METOJ/IOB MTO3HAHUS;

—— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEbHOM WH(OpMAIMOHHO-
MO3HABATEIILHOH JIEATEILHOCTH, BKIIFOYAsl YMEHUE OPUCHTHUPOBATHCS B PA3IMUHBIX
WCTOYHHKAX WHQPOPMAIINA, KPUTHYECKH OICHUBAaTh M HWHTEPIPETUPOBATH
nH()OPMAITHIO, TIOJTYIaeMYIO U3 PA3TMIHBIX HCTOYHUKOB;

—— BJIAJICHUE S3BIKOBBIMH CPEJCTBAMU: YMEHHUE SICHO, IOTUYHO W TOYHO M3JIaraTh
CBOIO TOYKY 3PCHHSI, UCIIOIh30BATh aJICKBATHBIC SI3LIKOBBIC CPEJICTBA;

—— BIIQJICHUE HaBBIKAMHU TIO3HABATEIbHOM pPEPIICKCHH KaK OCO3HAHHS
COBEPIIIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TPOIECCOB, MX PE3yIbTaTOB H
OCHOBAHM, TPAHUI] CBOETO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEIHHBIX 33/1a4y U
CPEIICTB JIJIsl UX JTOCTHXKEHUS,

—— IIEJICYCTPEMIICHHOCTh B TIOMCKAX M MPUHATUU PEIICHUH, COOOPA3UTEILHOCTh U
WHTYHIIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUHN; CHOCOOHOCTH
MPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* NpeOMemHblx.

—— c(hOPMHPOBAHHOCTh TIPEACTABICHUA O MAaTeMaTHKE KaK 4YacTH MHPOBOM
KyJIbTYphl M MECT€ MaTeMaTHKA B COBPEMEHHOW ITMBWJIM3AIUH, CIIOCO0ax
OMMCAHMS SBJICHUH pealbHOTO MUPa Ha MATEMaTHIECKOM SI3bIKE;

—— c(opMUPOBAaHHOCTh TIPEACTABICHWA O MATEMAaTHUYECKHX TOHATHSAX Kak
BOKHCUIITUX MAaTeMAaTHUYCCKUX MOJCIIAX, IMO3BOJIAIONIMX OMHMCHIBATh M H3y4aTh
pasHBIC TIPOIECCHl W SBIICHUS, IMMOHUMAHHWE BO3MOXHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPHUIA;

—— BJIaJICHUE METOJAaMH JI0Ka3aTeIIbCTB M aJTOPUTMOB PCIIEHUS, YMEHHE WX
MPUMEHSTh, IPOBOJUTH JI0Ka3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

—— BIAJCHUE CTAaHJAPTHHIMM TIPHEMaMHU  pEHICHUS  PAlMOHAIBHBIX U
WPpAMOHATIBHBIX, OKA3ATEIBHBIX, CTEIIEHHBIX, TPUTOHOMETPUIECKUX YPaBHEHUN
¥ HEPABEHCTB, UX CHCTEM; HCIIOJIb30BAHNE TOTOBBIX KOMITBIOTEPHBIX MPOTPaAMM, B



TOM YHUCJE JUIsl MOMCKA MYTH PELIECHUS M WUTIOCTPALMU PEUIeHHs] YpaBHEHHHA U
HEPaBEHCTB;

—  c(OpMUPOBAHHOCTH  TMPEJACTaBICHUHA OO0  OCHOBHBIX  MOHSTHUAX
MaTEMaTUYECKOro aHaJIM3a U UX CBOMCTBAX, BJIaJICHUE YMEHHUEM XapaKTEpHU30BaTh
noBeZicHue (YHKIMM, HCHOJIb30BAHME TOJYUYECHHBIX 3HAHWA MJiIi ONUCAHUA H
aHaJM3a pealibHbIX 3aBUCUMOCTEH;

—— BIJIQJICHUE OCHOBHBIMU TMOHSATHUSAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh Te€OMETpUYECKUEe (UTYpbl Ha YepTekax, MOACNAX U B peajbHOM
MUpE; MPUMEHEHNE H3yYEHHBIX CBOWCTB reoMeTpudeckux (Guryp u Qopmyin amis
pelIeHus: TEOMETPUYECKUX 3a/1a4 U 33/1a4 C MMPAKTUIECKUM COJICpKaHUEM;

—— ¢(hOpPMHUPOBAHHOCTh TPEACTABICHUI O Mpoleccax M SBICHUIX, HUMEIOIMINX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpE,
OCHOBHBIX MOHATHSIX JIEMEHTApPHON TEOPUU BEPOSITHOCTEH; YMEHUI HAXOIUTh U
OLIEHUBATh BEPOATHOCTH HACTYIIJICHUS! COOBITUI B MPOCTEUILINX MPAKTUYECKUX
CUTYallUsIX 1 OCHOBHbBIC XapaKTEPUCTUKHU CIIyHalHBIX BEIUYHH;

—— BJIaJICHUE HAaBBbIKAMH MCIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM IIPU
pELICHUN 3a/1au.

CamocTosTenbHass paboTa CTYJEHTOB HampaBjieHa Ha (opmupoBaHue Oosee
CIIO)KHBIX BHUJIOB JIEATEIbHOCTH, B TOM YHCJI€ TBOPUECKOH: ISl UCCIIEIOBAHMS
(MOJenMpoOBaHMs) MPAKTUYECKUX CHUTyalluid Ha OCHOBE M3YyYEHHBIX (OpMyn H
CBOMCTB; MPEJICTABIISITh PE3yJIbTaThl C MOMOIIBIO Ta0JUIl, TPAPUKOB U BBHISBISITH
Ha 9TOW OCHOBE SMIMPUYECKHE 3aBHCHUMOCTH; peIlaTh 3aJadyd Ha MPUMEHEHHE
M3YYEHHBIX (POPMYIT U MPaBUJI; MPUBOAUTH IPUMEPHI UCTIOIB30BAHUS TOTYYECHHBIX
3HaHUU B MPO(PECCHOHATBLHON JEATEeNbHOCTH, OCYIIECTBIISITh CAMOCTOSATEIIbHBIN
NOUCK yueOHOM ~ MH(popMauuu. Buasl BHEayAUTOPHOM  CaMOCTOSITEIbHOM
paboTHI OTPAXKEHBI B KaJIEHIAPHO-TEMATHUECKOM ILJIaHE.

Kosan4yecTBo 4acoB Ha ocBOeHHMe Y4eOHOM AMCUMIIJIMHBI COCTABJISIET:
IF'EOMETPUs
MaKCUMaJIbHOU y4eOHOM Harpy3ku o0ydaromierocs -/8 4acos, B TOM YHCIIE:

- 00513aTeNbHOM ayTMTOPHON yueOHOUM Harpy3ku oOyuyaroierocs - 52 yaca;
- CaMOCTOSITEILHOM paboThI 00yUaromerocs - 26 4acos.

NroroBoii hopmoii KOHTPOJIS SABJISIETCS IK3AMEH.

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A
MaKCUMaJbHOU yueOHOU Harpy3ku oOydatomierocs -278 4acoB, B TOM YHUCIIE:
- 00513aTeNLHOM ayTMTOPHON yueOHOM Harpy3ku oOyuatrorerocs - 182 gaca;
- CaMOCTOSITEIHPHOU paboThI 0O0yUarorierocs - 96 yacos.

HroroBoii (hopmoii KOHTPOJIA SBJISIETCS IK3AMEH.



2. COJEPKAHME YUYEBHOMW U CHMUILIAHBI

BBenenue
MaremaTrka B HayKe, TEXHUKE, JKOHOMUKE, UH(POPMAITMOHHBIX TEXHOJOTHIX U
MPaKTHYECKON JeaTenbHOCTH. llenn w 3amaum w3ydeHuss MaTeMaTHKUA IpU
ocBoennu crnenuanbHocTe CIIO.

AJI'EBPA

Pazeumue nonamusn o uucne
Ilenbie u parmuoHanbHble uucha. JleWcTBUTENbHBIC uMcna. [IpubnuoicerHvie
evruucaenus. Komnaexcunoie uucna.

Kopnu, cmenenu u nozapugmot

Kopun u crenenn. KopHr HaTypalbHOM CTENEHM M3 YUCIIA U UX CBOMCTBA.
CreneHn ¢ pauuMOHAJIBHBIMU IIOKa3aTeJIMM, HX cBoicTBa. CremeHu C
NEUCTBUTENBLHEIMU 1OKazaTenaMu. Ceoticmea cmenenu ¢ OeucmeumelbHbiM
noxasamesem.

Jlorapupm. Jlorapugm wumciaa. OCHOBHOE JIOTapU(PMHUUECKOE TOXKAECTBO.
Jecsatuunble U HaTypanbHble Jorapumsel. [TpaBuna neiicTBuil ¢ jorapupmMamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanue  ajaredOpamvyeckux  BbIpaxkeHuil.  [IpeoOpazoBanue
pPalMOHAJIbHBIX, UppanMOHaIbHbIX CTEIECHHBIX, ITOKA3aTEJIbHBIX 17§
JorapuMUYECKUX BBIPAKEHUI.

Ilpakmuueckue 3anamus

ApudmMernueckre ACUCTBUS HaJl YUCIAMHU, HaXOXIACHUE MPHUOIUKEHHBIX
3HAUEHUW BEJIMYMH W  TOTPEHIHOCTeM  BbIUMCICHUN  (a0CONIOTHOM U
OTHOCHUTEJILHOM ), CPaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

Brruucnenue u cpaBHEHHE KOpHEW. BBITTOJIHEHNE pacyeToB C paAuKaIaMU.

Pemenne uppanmoHanbHbIX ypaBHeHUW. HaxoxkneHue 3HaYE€HHM CTEIEHEN C
panuoHaJbHBIMU  TOKa3zaTensmu. CpaBHeHue creneHed. IIpeoOpazoBanus
BBIPAKECHUH, COJCPKAILINX CTENCHH. PellleHne moKa3aTeabHbIX YPAaBHEHUM.

Pemenne npukiiaaHeix 3a1a4.

Haxoxnenue 3HaueHuit iorapudma no npou3BoiabHOMY ocHoBaHUIO. [lepexon
OT OJIHOTO OCHOBaHUSA K Jpyromy. BbluMcieHHEe W CpaBHEHHE JOrapu(MoOB.
JlorapudmupoBaHue U MOTCHIIUPOBAHUE BHIPAKEHUMN.

[TpuGnm>xeHHbIE BEIYUCTICHUS U PEIICHUS PUKIIATHBIX 3a/1a4.

Pemenue norapudmMuyecknx ypaBHEHHM.

OCHOBbBI TPUTOHOMETPUH
OcHoBHble mnoOHATHA. PannanHas Mepa yria. BpamarenbHoe IBUXKEHUE.
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YUCJIa.



OcHOBHbIC TpHUrOHOMeTpHYEeCKHMe ToxKIecTBa. DOpMynbl IpPUBEACHUS.
DopmyJibl ciiokeHus. Dopmylibl yIBOEHUST Popmyibl HOJOBUHHO20 Veid.

IIpeoOpa3zoBanusi NpocTedIIMX TPUTOHOMETPUYECKHUX  BbIPAKEHUI.
[IpeoOpa3zoBaHue CyMMbl TPUTOHOMETPUUECKMX (YHKIHMI B MPOU3BEICHUE U
MPOU3BEICHUSI B CYMMY. BbipaswceHnue mpucoHoMempuyeckux @QYHKyuil yepes
MAaH2eHC NOJIOBUHHO20 AP2YyMeEeHmdA.

Tpuronomerpuyeckue YypaBHeHUsT UM HepaBeHcTBa. [Ipocreimue
TPUTOHOMETPUYECKNE  ypaBHEHUS.  [lpocmenwue  mpuconomempuyeckue
HepageHcmaa.

OOpatHble TpUroHOMeTpU4YecKMe (YHKIMHM. ApKCUHYC, apKKOCHHYC,
ApPKTAHI'CHC.

Ilpaxkmuueckue 3anamus
PannanHblil METOL U3MEPEHHUSI YTITIOB BPALLIEHUS U CBA3b C TPAlyCHOM MEpOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXAECTBA, (POPMYJbl CIOXKEHHUS, YIBOCHUS,
npeoOpa3oBaHUE CYMMbl TPUTOHOMETPUUYECKHX (QYHKIUH B IPOU3BEICHUE,
npeoOpa3oBaHuE MPOU3BEACHUS TPUTOHOMETPUUYECKUX (DYHKIUH B CcymMmy.
[Ipocreiimme TPUrOHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKUE (DYHKIINH: apKCUHYC, aDKKOCUHYC, apKTAaHTEeHC.

®YHKIUU, NX CBOMCTBA U TPA®UKHA
@Oynknun. O65acTh onpeeIeHUs] 1 MHOKECTBO 3HAYeHUM; rpaduk GyHKIUU,
nocTpoeHue rpaduxoB GyHKIUNA, 3aJaHHBIX PA3THYHBIMUA CTIOCOOAMH.

CsBoiicTBa GyHkuun. MOHOTOHHOCTB, YE€THOCTbD, HEYETHOCTb,
OTPAaHUYEHHOCTh, MEPUOAUMYHOCTH. [IpoMexyTku Bo3pacTaHus U YyOBIBaHWUS,
HauOoJbIIEE W HaWMEHbIIEEe 3HAYEHHUs, TOYKH »JKcTpemyMa. [‘padudeckas
unteprperanus. [lpumepbl (YHKIIMOHAIBHBIX 3aBUCHUMOCTEH B  pEabHBIX
nporieccax U siBlieHusix. Apupmerndeckue oneparuu Haa GyHkusMu. CroxHas
byukius (komno3unus). Ilouamue o HenpepvleHOCMU DYHKYUU.

Oopatublie pyHkuuu. Ooracmes onpedenerus u 001acmob 3HAYEeHUU 0OPAMHOI
dyukyuu. I pagpux obpamnoti pyrnkyuu.

CreneHHble, MOKa3aTeJbHbIC, JOTapU(MHUUYECKHE U TPUTOHOMETPUYECKHe
¢pynkuuu. QOOparHble TpuroHomerpuuyeckue Gynknun. OnpeneneHus
dbynkuumii, ux cBoictBa u rpaduku. [IpeodpazoBanus rpaduxos. [lapannensHbiii
MEPEHOC, CHMMETPUSI OTHOCUTEIBHO OCEW KOOPJIMHAT U CUMMETPUSI OTHOCUTEIBLHO
Hayajga KOOpPJWHAT, CUMMETPUSI OTHOCUTEIBHO MPAMON Y = X, pacTsHKEHUE U
CXaTHE BJIOJIb OCE KOOPINHAT.

Ilpakmuueckue 3anamus

[Ipumepbl 3aBUCUMOCTEH MEXAYy MEPEeMEHHBIMU B peajbHBIX IpoIeccax Hu3
CMEXHBIX auciuruinH. Onpenenenue GyHkuuil. [loctpoeHne u ureHue rpaukoB
¢bynkumii. HWccnenoBanue ¢yHkuuu. CBONCTBA JMHEHHOW, KBaIpaTHUYHOM,
KyCOYHO-JIMHEHHOW W  ApoOHO-muHeNHOoM  QyHkuui. HenpepwsiBHblE U
nepuoauyeckue Gyukmuu. CBoiicTBa U rpaduKu CHHYCa, KOCHHYCa, TAHTE€HCA U
koTanreHca. O6parubie GyHKIHHM U UX Tpaduku. OOpaTHbBIE TPUTOHOMETPUUECKUE
dbynkuuu. I[lpeoOpazoBanusi rpaduka ¢GyHKIMH. ['apMOHMYECKHE KoJeOaHUSI.
[TIpuknagueie 3aga4m.



[lokazarenpHble, JOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE YpaBHEHHUS U
HepaeeHcmeaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IHocnenoBarenbuocTn. CrnocoObl  3ajJaHus W CBOMCTBAa  YMCIOBBIX
MOCJIEA0BATEIBbHOCTEN. Ilonamue 0 npeoene noc1e008amenbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCIe008amMeNbHOCHU.
CymMupoBaHue nociiejoBaTenbHocTeld. beckoHeuHo yObIBaromiasi reoMeTpuiecKas
IIPOTPECCHS U €€ CyMMa.

IIpousBoanas. Ilonstue o mpousBOIHON (GYHKIUH, €€ TE€OMETPUUYECKUN U
buznyeckuit cMbIca. YpaBHEHHE KacaTeabHOU K rpaduky ¢pyHkiuu. [Ipon3Boanbie
CyMMBbI, pa3HOCTH, NpPOU3BEICHMS, dacTHble. [Ipom3BOAHBIE  OCHOBHBIX
aJIeMEHTapHbIX QYyHKIUH. [IpuMeHenne mporu3BOMHON K MCCIIEOBAHUIO (DYHKITHI
U TOCTpoeHUI0 TpadukoB. [Ipouzsoonvie obpamHol QYyHKYUU U KOMROZUYUU
@ynxyuu. TlpuMepsl UCTIONB30BAHUS TPOU3BOIHOMN /I HAXOXKJICHUSI HAMTYUIIIETO
pelleHns] B MPUKIAAHBIX 3ajayax. Bropas mpous3BoAHasi, €€ T€OMETPUUECKUN U
¢uznueckuit cMpici. HaxoxaeHne ckopocTu Ajis mpolecca, 3aJaHHOro (GopMyioi
U TpaduKoMm.

IlepBooOpa3Hass m uHTerpaji. IIpumMeHeHuEe OIPENENIEeHHOIO0 HWHTEerpaga Juis
HAaXOXJICHUS IUIOLIAAU KpuBOJMHEeNMHOM Tpaneuuu. ©Oopmyna Herorona—
Jleitonuna. IlpuMepsl mpUMeHEeHHsI UHTETpaia B (PU3UKE U T€OMETPHH.

Ilpakmuueckue 3anamus

YucnoBas mocineaoBaTebHOCTh, CIIOCOOBI €€ 3a/laHvs, BBIYUCICHHUS YJICHOB
nocienoBatenbHocT. [lpenen mocnegoBaTenbHOCTH. beckoHedwHO yObIBaromas
reOMETPUYECKAs] IPOTPECCHUS.

IIponsBoaHas: MEXaHUYECKUN U TE€OMETPUUYECKUI CMBICI IPOU3BOJHOM.

VYpaBHenue kacatenbHOM B obOmem Buae. IlpaBwia u  popmyibl
muddepeHnupoBanusi, TaOMMIA TPOUZBOAHBIX  DJIEMEHTApPHBIX  (YHKIIUH.
HccnenoBanre GyHKIIMU C TTOMOIIBIO TIPOU3BOHON. HaxokneHne HanOobIIero,
HAaWMEHBIIIETO 3HAYCHUS M SKCTPEMAJIbHBIX 3HAYCHHUHN (PYHKITUH.

WNurterpan u mepBooOpaznasi. Teopema Hprorona—Jleitonuna. [Ipumenenue
WHTErpaja K BBIYUCICHUIO (U3MUECKUX BETMYUH U TUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHusT W CHCTeMbl YpaBHeHMH. PanuoHanbHblE, HppalMOHAIBHBIE,
MTOKA3aTEJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBbl. PaBHOCHIIBHOCTD
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE PUEMBI UX PEIICHMS (pa3ioKeHUe
HAa MHOXXHTEJNM, BBEJIEHWE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, TpapUuecKuit
METO]).

HepaBencrBa. PanuoHanbHble, UppaUMOHAIBHBIE, TOKA3aTEIbHBIE U
mpu2onomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.

HUcnoab3oBanue cBOUCTB M rpa¢ukoB GyHKIUMUA NPH PEeUICHUU YPABHCHUH
U HepaBeHCTB. Meroj uHTepBasioB. M300pakeHne Ha KOOPAMHATHON TJIOCKOCTH
MHOJKECTBA PELICHUM YPABHEHUW W HEPABEHCTB C JBYMs IIEPEMEHHBIMH U KX
CUCTEM.



Ilpuxnaonwvie 3a0auu
[IpumeHeHrne MaTeMaTUYECKUX METOJIOB JIJISl PELICHUsI COJIep KaTeNIbHbIX 3a/1a4
U3 pa3IMYHBIX 00JIaCTe HAYKU U MPAKTUKH.

HNHTtepnperanus pe3ynbTaTa, yd4eT peajlbHbIX OTPAaHUYEHUMN.

Ilpakmuueckue 3anamus

Kopnu ypaBaenuii. PaBHocunbHoCTh ypaBHeHuid. [Ipeobpa3oBanre ypaBHEHUH.
OCHOBHBIE IPUEMBI pELIECHUsI ypaBHEHUI. Pellienne cucteM ypaBHEHU M.

Hcnonb3oBanue CBOMCTB M rpadukoB (YHKIHUN JJI1 PEIICHUS YpaBHECHUU U
HEPaBEHCTB.

KOMBHHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOATHOCTEN

DjieMeHTbl KOMOMHATOPUKHU. OCHOBHBIC TOHSATUS KOMOMHATOPUKH. 3aJlayu
Ha MOJCYET YHUCia pa3MEIICHUI, EPEeCTaHOBOK, COUeTaHuil. Pemenne 3amay Ha
nepebop BapuantoB. Popmyna OuHoma HpioroHa. CBoiicTBa OMHOMHUHAIBHBIX
ko3¢ durenTos. Tpeyronpauk ITackans.

JyieMeHTBI Teopuu BeposiTHOCTel. CoObITHE, BEPOIATHOCTH COOBITHS,
CIIOKEHUE U YMHOXKEHUE BeposiTHOCTEeH. [lonsamue o mezasucumocmu cobblmui.
Juckpemnas  crayuatinas eenuuuna, 3aKow ee pacnpedenenus. Hucnoswvie
Xapakxmepucmuky OUCKpemHou CIyuanuHol eeauyunsl. Ilonamue o 3axone 601buiux
yucerl.

JJleMeHTBhI MaTeMaTH4YecKoil cratuctuku. [IpencraBieHue  JaHHBIX
(TaGmuIel, TMarpaMmbl, TpapUKU), 2eHEPAIbHAS COBOKYNHOCHb, 8blO0OPKA, CpeoHee
apugmemuuecxkoe, meouana. Ilonamue o 3adauax  mMamemamuyeckou
cmamucmuxu. Pewenue npaxmuyeckux 3a0ay ¢ NpUMeHeHUuem 6epOsmHOCMHbIX
Memooos.

Ilpakmuueckue 3anamusn
Hcrtopust pa3BuTHs KOMOMHATOPUKU, TEOPHUH BEPOSITHOCTEH U CTATUCTUKU U UX
poJib B pas3MyHBIX cdepax YeIoBEUEeCKON Ku3HeneaTelbHOCTH. [lpaBuiia
KoMOuHaTOpUKHU. PenieHne KOMOMHATOpPHBIX 3ajad. Pa3MelnieHusi, coueTaHusi u
nepectanoBku. bunom Herotona u tpeyronbauk [lackansd. [Ipuknagneie 3anayn.

Kiraccuueckoe onpenenenne BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O
CyMME BeEpOsATHOCTEeW. Brpruncienne BeposTHocTed. lIpukimagHele 3amaqmn.
[IpencraBienue YucIoOBbIX JaHHBIX. [[puKiIagHbie 3aaauu.

I'EOMETPUA

Hp}lele U njiocKkocmu 6 npocmpancmee
B3anmHoe pacnonoxkeHue OByX MNpsAMBIX B NpocTpaHcTBe. [lapanmnenbHOCTh
npssMord M 1rockoctu. llapamiensHocTh mockocTer. IlepneHanKyIspHOCTH
MPSAMON M TUIOCKOCTH. llepneHauKynsp M HakJIOHHAas. YTOJ MEXAY NpPsIMOU H
IIJIOCKOCTBIO. JIByrpaHHbIN YIOJL Yron MEXKIY IJIOCKOCTSIMU.
[leprieHIUKYIJISIPHOCTD IBYX IIJIOCKOCTEH.



['eomerpuyeckue mnpeoOpa3oBaHMsi MPOCTPAHCTBA: TAPAJIICIBHBIA TMEPEHOC,
CUMMETPHUSI OTHOCHUTEIIBHO IJIOCKOCTH.

[TapannensHoe TpoOeKTHpOBaHUE. [l10Wadb OpMOCOHANLHOU  NPOEKYUL.
N306pakeHne npoCcTpaHCTBEHHBIX QUTYD.

Mmuozozpannuxu

Bepmmnbl, pebpa, rpanu MHororpaHHuka. Pazeepmka. Muozoepannvle yeiuol.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

[Ipuzma. Ilpsmas wu  nakiounasa  npusma. IlpaBwibHas  mpusMa.
[Mapamnenenunen. Kyo0.

IIupamupa. IlpaBuiibHas nupamMuaa. Y cedyeHHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apajuiejenumesie, B Ipu3Me U MupaMu/ie.

CeueHnus Ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBnenue o MpaBUWIbHBIX MHOTOTPAHHUKAX (TE€Tpadape, KyOe, oKTajdape,
JOACKAdIpe U UKOCAdIpe).

Tena u nosepxnocmu epauieHusn
Humuaap u koHyc. YceueHHbI KoHyc. OcHOBaHUE, BBICOTA, OOKOBas
IIOBEPXHOCTh, OOpasyromas, pasBeprka. OceBble CEUEHUS M CEYEHUd,
napaJuleIbHble OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenbHas m10CcKoCThb K cepe.

H3mepenusn 6 ceomempuu
O6meM u ero uzmepenue. urerpansHas Gpopmynina oobema.
®opmynel  oObema Ky0a, TMPSMOYTOJbHOIO TNapajuieNieluena, MIPU3MBI,
uunubaapa. dopMmyiasl o0beMa mnHUpaMuabl W KoHyca. Dopmylibl IUIOMIAIA
MOBEPXHOCTEHN UIUHpa U KoHyca. Dopmyibl o0beMa I1apa U Miomaau chepsl.
[Tono6ue Ten. OTHOLIEHUS TUIOMIAEeH TOBEPXHOCTEN U 00HEMOB TTOJOOHBIX TEI.

Koopounamul u éexmoput

[IpssmoyronbHas (IekapToBa) cUcTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
PACCTOSIHUS MEXIY ABYMsI TOUKAMH. Y paBHEHUSI CPEPBI, nI0CKOCMU U NPAMOI.

Bekropel. Moayne Bektopa. PaBeHCTBO BeKTOpOB. CJOKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4uCO0. Pa3iokeHne BEKTOpa MO HANpaBJIEHUSM. YTOJ
MeX)Iy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ock. KoopanmHarsl BekTOpa.
CkansipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonb30BaHne KOOPAWMHAT M BEKTOPOB IIPU PEIICHUM MATEMATUYECKUX U
IIPUKJIAIHBIX 3a/]a4.

Ilpakmuueckue 3auamusn

IIpr3Haku B3aMMHOIO PAaCHOJIOKEHMsI IMPSAMBIX. YTOJ MEXAY MNPSIMBIMU.
B3anMHOe pacnonokeHue npsiMbIX U INIOCKOCTEN. 1leprieHaAnKyIap U HaKJIOHHAs K
IJIOCKOCTU. YTOJN MEXIAy IMpsSMOA M IUIOCKOCThIO. Teopembl O B3aUMHOM
pacIoNOKEHUU IPSAMOM U TJIOCKOCTU. Teopema 0 Tpex NEPIEHAUKYIApax.

IIpu3Haky U CBOKCTBA MMAPAJUIECIIBHBIX U IEPIICHAUKYIAPHBIX IITIOCKOCTEN.



PaccTositHue OT TOYKM A0 INIOCKOCTH, OT IPSAMOM IO IUIOCKOCTH, PAaCCTOSHUE
MEXKJYy  IUIOCKOCTSMH, MEXAY  CKPCIIMBAIOIIMMUCA  MPAMBIMH,  MEXIY
MIPOU3BOJIBHBIMU (DUTYpaMH B POCTPAHCTBE.

[TapannensHOE TPOSKTHPOBAHHUE W €ro CBoWcTBa. Teopema o niowaou
OPMO2OHANLHOU —~ NPOEeKYUU  MHO20)20JbHUKa.  B3auMHOE  pacmoJIOKEHUE
MPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buabl MHOTOrpaHHUKOB. Mx wnzoOpaxenus. CedyeHus, pa3BEpTKU
MHOrOrpaHHukoB. [lnomane moBepxHocTu. Buapsl cuMmmerpuid B MPOCTPAHCTBE.
CumMmeTpus Tel BpallleHHsT W MHOTOTPAaHHUKOB. BpluMciieHue IIomaned Hu
00BEMOB.

Bekroper. [lenictBuss ¢ BekTopamu. JlekaproBa cucTéMa KOOpPAMHAT B

IIPOCTPAHCTBE.
VYpaBHEHHE OKPY>KHOCTH, c(ephl, IMIOCKOCTU. PaccTosiHME MEXIy TOYKaMHU.
JelicTBusi ¢ BEKTOpaMu, 3aJaHHbIMH KoopAuHaTaMu. CKaJsipHOE MPOU3BEIAECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHUE IIPSIMOM U INIOCKOCTH. MIC0/Ib30BaHNE BEKTOPOB
IIPU JOKA3aTEeIbCTBE TEOPEM CTEPEOMETPHUH.

BHeaynnTopHme 3aHATHUA OTPAXKCHBI B KaAJICHAAPHO-TECMATUYCCKOM IIJIaHC.



3. TEMATUYECKHUM IIJIAH

I'EOMETPUA
Bun yueOHoii padoThI KoauvecTBo
4acoB

AyaurtopHble 3auaTHsA. Coep:kaHue 00yuyeHus
[IpsiMbI€ ¥ TITIOCKOCTH B MPOCTPAHCTBE 14
KoopanHatel 1 BEKTOPHI 6
Muororpanauku. O6beMbl MHOTOI'PaHHUKOB 23
Tena Bpaienus. O0beMbl U MOBEPXHOCTH TEJ BpallleHUs 9
HTroro 52

BHeayauTopHasi caMocTOsITeIbHAasi padoTa
[TonroroBka pedepaToB; pelieHe 3a/1a4; COCTaBICHHUE BOIPOCOB; 26
BBINIOJIHEHUE JJOMAIIIHEW KOHTPOJIbHON PabOThl; U3rOTOBJIECHUE
MoOJieJIeil MHOTOTPaHHUKOB U TEJ BPAIlIEHHS; TIOJTOTOBKA
PE3eHTAINI; COCTABICHUE KPOCCBOPIOB
IIpome:xxyTouyHas arrecTanus B popme 3K3aMeHa
Bcero | /8
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A
Bupa yueOHoi1 padoThI KoanuecTBo
4acoB

Ayautopnbie 3ansaTusi. Cogep:xxanue o0yueHust
BBenenue 1
IloBTOpEHNE 7
Pa3BuTre moHATHS O YuCIIe 10
Tpuronomerpuyeckne QyHKIIUN 32
[TpousBoanas u ee npumenenus. [lepsooOpazHas 66
[TokazaTenbHas u morapudmuydeckas GyHKIUN 46
DneMeHThl KOMOMHATOPUKU, TEOPUU BEPOSTHOCTEH U 20
MaTEMaTHYECKON CTaTUCTUKU
HTroro 182

BHeaynuTopHasi caMmocTosiTe/IbHAsA padoTa
[ToaroToBKa mpe3eHTaIvii; BHITIOJIHEHUE U 3alI0JTHEHUE TaOJIHIL; 96
W3TOTOBJICHUE MOJICIM TPUTOHOMETPUYECKOTO KPyra; MOATOTOBKA
COOOIIICHMI; BRIMTOTHEHUE TpaduuecKux paboT; BHITIOJIHEHHE
JIOMAIITHAX KOHTPOJBHBIX PabOT; BHITIOJIHEHUE TECTOB,;
COCTaBJICHHE KPOCCBOPOB; PEIICHUE 3a/]1a4; BHIIIOJHEHHUE
WHIUBUTYyaJIbHON paOOTHI
IIpomexyTouHas aTTecTauus B popme IK3aMeHA

Bcero \ 2178




4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYJAEHTOB

AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIN3A

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BH/I0OB /IEATEJIbHOCTH CTY/IEHTOB
(Ha ypOBHe yUeOHBIX JeilcTBHIl)

BBeaenue

O3HakoMiIeHME C pOJbI0 MaTEeMaTUKH B HayKe, TEXHUKE,
HSKOHOMHUKE, HWH(GOPMAIMOHHBIX TEXHOJIOTUAX M IPAKTHUECKON
JIeATETLHOCTH.

O3HakOMJICHHE C LEJSAMHU U 33Jja4aMi U3Y4YEeHUS MaTEMAaTHKU TPy
OCBOCHHUH CHEIUATBHOCTH).

AJITEBPA

Pa3BuTHe noHsTUSA
0 Yucie

Brimonnenue apudmMeTnuecKkux ASHCTBUN HAJ YUCTIAMHU, COUETAast
YCTHBIE M TUCbMEHHBIE IPHEMBI.

Haxoxaenne npuGimkeHHBIX 3HAUEHUH BETUYHH U MTOTPEHIHOCTEH
BBIYUCIICHHUH (a0COIOTHON M OTHOCUTEIILHOM); CpaBHEHUE YMCIIOBBIX
BBIPKECHUMN.

Haxoxaenue omubok B mpeoOpa3oBaHMUsIX U BEIYUCICHUSX.

Kopuu, crenenu, jiora-
pudmbI

O3HakOMJICHHE C IOHATUEM KOpHSA N-H CTENEHH, CBONCTBAMU
pasvKalioB U MpaBUIaMH CPaBHEHUS KOpHEH.

@OopMyIUPOBAHUE ONPEIEICHUS KOPHS U CBOWCTB KOPHEH.
Bbrluncnenne W cpaBHEHUE KOpHEH, BBIIOJHEHHE MPUKUAKU
3HAYEHUS KOPHSI.

[IpeoOpa3oBanue 4YHMCIOBBIX M  OYKBEHHBIX  BBIPAXKEHUH,
COJIEpKalINX PaJuKabl.

BrimonHenue pacyeToB mo QGopmyliam, COIEpIKAIIUM paJnuKaibl,
OCYILECTBIISAs1 HEOOXOIMMBIE MTOACTAaHOBKH U IPe0oOpa3oBaHMUsL.

OnpeneneHre paBHOCUIBHOCTH BBIPDAKEHUM C paJuKalaMu.
Pemenne nppanroHalIbHbIX ypaBHEHUM.

O3HakOMJIEHHME C TIOHSITHEM CTENEHU C JIEHCTBUTEIIbHBIM
MIOKA3aTeJIEM.

HaxoxaeHue 3HaueHM cTeneHu, UCIoNb3ys TPU HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anucbiBaHUE KOpHS N-U CTENEHU B BHUJE CTENEHU C JPOOHBIM
MoKazaresiaeM U Hao0opOoT.

@opMyIMpPOBaHHE CBOMCTB CTENECHEW. BhlUMCIIEHHE CTeneHed ¢
palOHaJIbHBIM I10KA3aTEJIEM, BBIIIOJIHEHNE IPUKUIKUA 3HAYEHUs
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHue 4YHUCIOBBIX M  OYKBEHHBIX  BBIpAXEHUH,
coaepKalux CTEIICHH, [IPUMEHSIA CBOMCTBA. Pemenne
MIOKAa3aTeIbHBIX YPABHEHUM.

O3HakOoMJIeHHE C TPUMEHEHHEM KOpPHEH U CTemeHel Ipu
BBIUNCJICHUM CPEIHUX, JEIEHHH OTpe3Ka B «30JIOTOM CEYECHHUM.
Pemenne npukiaaHbIX 3a71a4 Ha CJI0KHBIE MPOIIEHTHI.

IIpeodpazoBanue
ajnredOpanyecKkux
BbIPAKEHU I

Breimonnenue  mpeoOpa3oBaHMil  BBIpaXEHHH, MPUMEHEHHE
(dbopmyI, CBA3aHHBIX CO CBOMCTBAMU CTENIEHEH U JIOrapu(pMOB.

Onpenenenue obnacTtu JIOITYCTHUMBIX 3HAUEHUN
JOTapu(MHUUECKOTO  BBIpaXKEHHUs. PemeHne  morapuMUYECKUX
YpaBHEHUM.

OCHOBBI TPUTOHOMETPUHA

OcCHOBHbBIEC IOHATHSA

I/I3y‘-ICHI/IC paaruaHHOI0 MCTOAA U3MCPCHUS YIJIOB BpAIICHUA U




WX CBSI3M C TpaaycHOi Mepoid. 3o00pakeHue yriioB BpamieHus Ha
OKPY>KHOCTH, COOTHECEHUE BEIMYMHBI yIiia C €ro PacrlojOKEHHEM.
dopMyIHpOBaHUE OIPEIeTICHUI TPUTOHOMETPHUYECKHUX (YHKIUI
Ui  YIJIOB MOBOPOTa M OCTPBIX  YIVIOB  IPSIMOYIOJIbHOI'O
TPEYroJbHUKA U O0OBSICHEHHE UX B3aUMOCBSI3H.

OcHoBHBIE [IpumeHeHHEe OCHOBHBIX TPUIOHOMETPHUYECKUX TOKIECTB MJIs
TPUTOHOMETPUYECKHE | BBIUMCIICHUS 3HAYEHUI TPUTOHOMETPUUECKUX (PYHKIUI 110 OTHOU U3
TOKAECTBA HUX.
IIpeodpa3oBanus N3yuenne OCHOBHBIX (HOpMYd TPUTOHOMETPUH:  (POPMYJIBI
npocTefmux CIIOXKEHMS, yJIBOEHUS, npeodpa3oBaHus CYMMBI
TPUTOHOMETPUYECKHX | TPUTOHOMETPUUYECKHX (YHKLUI B IPOU3BEJCHHUE U NPOU3BEICHUS B
BbIPasKeHU I CyMMy H IPUMEHEHHE npu BBIUMCIEHUM  3HAYEHUS
TPUTOHOMETPUYECKOTO BBIPAXKCHUSI U YIIPOLLEHUS €T0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPYKHOCTH M IPUMEHEHHE UX I BbIBOAA (POPMYII IPUBEICHMSI
IIpocreiimme Pemenne mno QopmynamMm W TPUTOHOMETPUYECKOMY KpYTy
TPUTOHOMETPUYECKHE | IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUH.
YPABHEHHSA U [TpumeHeHne OOMIMX METOMOB pPEIICHUS YPaBHEHUH (TIpHBEICHHE
Hepagencmea K JIMHEMHOMY, KBaJpaTHOMY, METOJ pa3jOKEHUs Ha MHOXKUTEIH,
3aMEHbl IIEPEMEHHOM) TMpU  PEIIEHUHu TPUTOHOMETPUUECKUX
YpPaBHEHUU.
YMeHue oTMedarb Ha  Kpyre  peleHdus  IPOCTEHINNX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Apkcunyc, O3HakoMJICHHE C TMOHATHEM OOpPaTHBIX TPUTOHOMETPHUYECKUX
APKKOCHHYC, GbyHKUIUH.

APKTAHI'CHC YHCJIa

W3yyeHue onpeneneHuii apKkCUHYCa, apKKOCHHYCa, apKTaHI'CHCa

yuciaa, (HOpMyIUpOBaHME HX, M300pakeHHWE Ha EIUHUYHOU
OKPY’KHOCTH, IPUMEHEHUE NP PEUICHUN YPABHEHUM.
®YHKIHNU, UX CBOMCTBA U TPA®UKH
DyHKIHH. O3HakOMJIEHME C  TIOHATHEM I[EPEMEHHOM, IpUMepaMu
IHonsTHe o 3aBUCUMOCTEHN MEXAY IIEPEMEHHBIMHU.
HENpepbIBHOCTH O3HakoMJIeHHME €  TOHATHEM  rpaduka,  onpeaeleHue
pynxuun NPUHAISKHOCTH TOYKM rpaduky ¢yHkuuu. OmnpexneneHue 1o

dbopmyse mpocTeHIeil 3aBUCUMOCTH, BUJa €€ rpaduka. Beipakenue
1o (opMyJie 0OHOM NepeMeHHOH uepe3 apyTrue.

O3HakoMyieHHE ¢ ompeneraeHueM (yHKUUU, (OpMyIHUpOBaHUE
€ro.

Haxoxxnenune oOnactu ompeneneHuss W 00JacTH  3HAYCHHI

GbyHKLINN.

CpoiicTBa QpyHKIHM.
I'padpuyeckasn
HMHTepNpeTanus.
Ipumepsl
(GyHKUMOHAIBbHBIX
3aBHCUMOCTEH B
peabHbIX

npoueccax u siBJIeHUsIX

O3HakoMJIeHHE ¢ TpuMepaMy (YHKIMOHAIBHBIX 3aBUCUMOCTEN B
pEAIBHBIX IIPOLECCaX U3 CMEXHBIX TUCIHUIUINH.

O3HaKOMJIEHHE C JOKa3aTeIbHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaApaTUYHOM (QYHKUUH, TpoBeaeHHE
WCCJICIOBAHUS JTUHEHHOM, KYCOUHO-THHEHHOM, APOOHO-TUHEHHON U
KBaJpaTUUHOM (PyHKIM, mocTpoeHue ux rpadukxos. [Toctpoenue n
yreHue rpaduxos pynkuuii. Mccnenopanue GyHKInM.

CocraBieHue BUIOB (YHKUUH MO JAaHHOMY YCIIOBHIO, pPELICHHE
3a/1a4 Ha SKCTPEMYM.

Beinonnenue npeobpa3oBanuii rpaduka GyHKIMH.

Oo0paTHble pyHKIMH

Wzyuenune nonamus obpamuou @Qynxyuu, ONpeaeieHne BUIA U
nocmpoenue epaguka 0opamuou  QYHKYUU, HAXOHCOeHUe ee
obnacmu onpedenenus u odoracmu 3Havenuil. [IpuMeHeHne CBONCTB




GyHKIMI TpU UCCIEAOBAHUM YPaBHEHMM M pELICHUH 3aJady Ha
KCTPEMYM.
O3HaKOMJICHHE C TOHSITHEM CIO0XHOU QYHKIIUU.

CreneHnble,
MoKa3aTeJIbHbIC,
Jorapupmuyeckue u
TPUTOHOMETPHYECKHE
(pyHKuuu.

OopaTHble
TPUTOHOMETPHYECKHE
GyHkumMu

Brruncnenue 3HaueHnii GyHKIMN IO 3HAYEHUIO apTyMEHTa.

OmnpeneneHue MoJ0XKEHUs TOUKH Ha rpaduke Mo ee KOopAnHaTaM
¥ HA00OpOT.

Hcnonws3oBanre CBOWCTB (YHKIHMH JUIsi CPAaBHCHHS] 3HAYCHHM
CTeTeHeH U Jorapu@moB.

Iloctpoenne rpadukoB CTEHNEHHBIX U JOrapu(pMUUYECKUX
byHKINHA.

Pemienune nokazaresbHbIX U JIOrapu(pMUUECKUX YPABHEHUH U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakOMJICHME C TIIOHATHEM HEIPEPBIBHOW IEPUOAMYECKON
¢ynkunu, (GopMyaMpoBaHME CBOMCTB CHHyca U KOCHHYCA,
HOCTPOCHHE UX IpaUKOB.

O3HakoMJIEeHHE C TIOHSATHEM TapMOHHMYECKUX KOJIOaHUH W
IpUMEpaMu rapMOHUYECKHUX KojeOaHW s ONHUCaHMsI IPOLIECCOB B
¢u3nKe U Jpyrux oonacTax 3HaHUs.

O3HakOMJICHME C€ TIOHATUEM pa3pbIBHOW  IEPUOAMYECKOMN
¢yHkuuu, ¢GOpMyNIHpOBaHHWE CBOWCTB TAaHICHCA W KOTAHTEHCA,
HOCTPOCHHE UX IpaUKOB.

[lpumeHenne CBOMCTB (YHKIMIA [ CpPaBHEHUS 3HAYCHHUN
TPUTOHOMETPUUYECKUX (YHKLUUN, peIIeHUs] TPUTOHOMETPUUECKUX
YpaBHEHUM.

Ilocmpoenue  cpaghukoé  obpammvlx — MPUSOHOMEMPUUECKUX
@ynxyuii u onpedeneHue No 2paghuKkam ux ceoUCms.

Brinonnenue npeobpa3zoBaHus rpaMKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaexoBaTeILHOCTH

O3HakoMJIEHHME C TMOHATUEM YHUCJIOBOW IOCIIEI0BATEIbHOCTH,
crocobaMu ee 3a7jaHsl, BBIYMCIECHUSIMU €€ YWICHOB.

O3nakomienue ¢ nouamuem npedeﬂa noCne008ameibHOCmU.

O3HaKOMJIEHHE C BBIUMCICHUEM CyMMbl OECKOHEYHOT'O YHCIIOBOTO
psla Ha IpUMEpe BBIYMCICHHS CYMMbl OECKOHEUHO YObIBaromien
T€OMETPUUYECKON MTPOTPECCUM.

Pemenue 3agay Ha npuMeHeHHE (QOPMYJIBI CyMMBbl OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKOIN MPOTPECCUH.

IIpousBoanas u ee
IpUMEHEeHUe

O3HaKOMJIEHHME C TOHATHEM ITPOU3BOJHOM.

N3yyenne u  QopmyiaupoBaHME €€  MEXaHHYECKOro U
TFE€OMETPUYECKOTO CMBICIA, HW3YYEHHME aJIrOpUTMa BBIYHACICHUS
MIPOM3BOJHON Ha MpHUMEpPE BBIUMCIEHHUS] MTHOBEHHOW CKOPOCTH U
YIJI0BOTO KOA(PPHUIMEHTa KacaTeIbHOM.

CocrapneHnue ypaBHEHHUs KacaTeIbHOW B 00IIIEM BHJIE.

VYcBoenue npasui 1u¢dhepeHIupoBaHtsl, TA0IUIBI TPOU3BOIHBIX
AIIEMEHTApHbIX (PYHKUINN, IpUMeHeHue s AU pepeHnpoBaHus
(byHKLNH, cOCTaBICHUS ypaBHEHUS KacaTeIbHOM.

N3ydyenune Teopem O CBA3M CBOMCTB (DYHKUMU M MPOU3BOJHOM,
(bopMynHUpOBKa UX.

[TpoBeaeHME ¢ MOMOIIBIO TPOU3BOIHON HCCIICTOBAHUS (DYHKIIHH,
3aJJaHHOI (POpMYITOHA.

YcTaHoBNeHHE CBSI3M CBOMCTB (DYHKIMU U MPOU3BOAHON MO MX
rpadukam.

[IpuMeHeHne MPON3BOIHOM IS PEICHMS 3a]]a4 Ha HAX0XKJICHHE




HauOOJIBIIETO,
OKCTpEMyMa.

HaAaMMCHBIICIO 3HAYCHHUA MW HaA  HaXO0XICHHUC

IlepBooOpa3nasn
H MHTerpaJ

O3HakoMJIEHHE C MOHATHEM MHTErpasia u nepBooOpa3HoM.

W3yuenue mpaBuiia BIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herorona— JleiiOuuma.

Pemenne 3amay Ha CBsS3b NMEPBOOOpA3HONW W €€ MPOU3BOJHOM,
BBbIUHCIICHHE [IEPBOOOPA3HOM U1 JaHHOM (QyHKIMH.

Pemenue 3amay Ha NpUMEHEHHE HHTErpana Juisd BbIYUCICHUS
(GU3MYECKUX BEJIMYUH U IUIOIAACH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPaBHEHMI.
HepaBencrBa u
CHCTeMbl HEPABEHCTB C
ABYMH

nepeMeHHbIMHU

O3HakOMJICHME € MNPOCTEHINUMHU CBEIEHUSAMU O KOPHAX
anreOpanyecKnx ypaBHEHHH, MOHATHUSIMH HMCCIIEOBAHUS ypaBHEHUN
Y CHUCTEM YPaBHEHHUHU.

N3yuenne TeopuM  paBHOCWIBHOCTM  YpPaBHEHMM U €€
npuMeHeHnsd.  [loBTopeHwe  3amucu  pelieHHs — CTaHAAPTHBIX
yYpaBHEHHIA, PHEMOB NPeoOpa30oBaHUsl YPaBHEHUH Ui CBEICHHS K
CTaH/IapTHOMY YPaBHEHMIO.

Pemenue panmoHanbHbIX, UPPALMOHAIBHBIX, TOKA3aTENbHbIX
Y TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonp3oBanne CBOWCTB W TpadUKOB (YHKIHN U pEIICHHS
ypaBHeHHUH. [IoBTOpeHNE OCHOBHBIX IIPUEMOB PELLIEHUS CUCTEM.

Pemenne ypaBHEHMM € IPUMEHEHHEM BCEX IPHUEMOB
(pa3noXeHUsT Ha MHOXKUTENM, BBEJECHHUS HOBBIX HEU3BECTHBIX,
MI0JICTAHOBKH, Irpa)uecKoro MeTo1a).

Pemenne cucreM ypaBHEHUH C TNIPUMEHEHUEM pPa3IM4YHBIX
CI0cO0O0B.

O3HakomiieHHE C OOIIMMHU BOIIPOCAMM DPELICHUs HEPABEHCTB U
UCTIOJIb30BAaHUE CBOWCTB M TpagukoB (GYHKIUH TPH PEUICHUU
HEPABEHCTB.

Pemenne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM
Pas3INYHBIX CIIOCOOOB.

[IpumeneHnne  MaTeMaTHYECKMX  METOJOB  JJIs  pelIeHUus
coJiepKaTeNbHbIX 3a]a4 U3 pa3IMYHbIX 00JacTell HayKu U MPAKTUKH.
WuTepnipeTpoBaHUE  pe3yslbTaTOB  C  Y4YETOM  peajbHBIX
OTpaHUYECHUM.

3JEMEHTHI KOMBUHATOPUKH, TEOPUM BEPOATHOCTEN U CTATUCTHKHA

OcHOBHbBIC NIOHATHA
KOMOUHATOPUKH

W3yuenne mnpaBuiaa KOMOMHATOPUKM M HIpUMEHEHHE
peleHn KOMOMHATOPHBIX 3a]1a4.

Pemenne KOMOMHATOpPHBIX 3ajjad METOJIOM Iiepedbopa M IO
IIPaBHIIy YMHOKEHHUS.

O3HakoMJIEHHE C MOHATUAMU KOMOWHATOPHMKH: pa3MeEIICHUSIMHU,
COUYETaHUSIMH, ITEPECTAHOBKAMHU U (OPMYJIaMU JJIs UX BBIYMCICHUS.

OOpsicHeHHe W nOpuMeHeHue (opMya A BBIYUCICHHS
pa3MeIIeHNi, epecTaHOBOK U COUETaHUM MPU PELIEHUH 3a1a4.

Osnakominenue ¢ OuHoMoM HpioToHa U TpeyrosnbHukoMm [lackans.
Pemenne npakTHUeCcKUX 3alad C MHCIOJNb30BAaHHEM MOHITHUH U
IPaBUJI KOMOMHATOPHKH.

npu

JJIeMEeHThI TEOPUH
BEPOATHOCTEH

N3yueHne KIacCMYECKOro ONpeNeNeHUss BEPOATHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccMoTpenne npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Pemenue
3a]1a4 Ha BBIUMCIICHHE BEPOSITHOCTEH COOBITHIA.

Ilpeacrasiienune

O3HakoOMJIEHHE C MNPEACTABJIICHUEM YHCIOBBIX JAaHHBIX M HX




JaHHBIX
(Tabauumbl,
AHATPaAMMBI,

rpaguku)

XapaKTePUCTUKAMHU.
Pemienue npakTruueckux 3ajad Ha 00pabOTKY YMCIOBBIX TaHHBIX,
BBIUNCJICHUE UX XapPAKTEPUCTUK

IF'EOMETPUA

Conep:kanue o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€IbHOCTH CTYJACHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

IIpsiMble B MJIOCKOCTH
B IPOCTPAHCTBE

@opMyIMpOBKa W IPHUBEIEHUE  JI0KA3aTEIbCTB  IPU3HAKOB
B3aUMHOI'O PaCIOJIOKECHUS IPAMBIX M INIOCKOCTEH. Pacno3HaBanue
Ha 4Yeprexkax M MOAENAX PA3JIMYHBIX CIIy4aeB B3aWMHOIO
pPacCIIOJIOKEHUSI NPSAMBIX U IIJIOCKOCTEM, apryMEHTHPOBAHHUE CBOUX
CYKICHUM.

@opMyJIMPOBAHUE  ONPEICICHHUI, NPU3HAKOB U  CBOWCTB
NapaJUIEIbHBIX U NEPHEHAUKYJSAPHBIX IJIOCKOCTEH, ABYIPAaHHBIX M
JIMHEWHBIX YIJIOB.

BeinonHEeHHE IOCTPOECHHS YIVIOB MEXIY NPSIMBIMHU, IPSAMOM U
IJIOCKOCTBI0, MEK/y IUIOCKOCTSMH 110 OIIMCAaHUIO M PACIO3HABAHME
UX Ha MOJIETIAX.

[IpuMeHeHrne NpPU3HAKOB U CBOWCTB PACIOJOKEHHS NPSIMBIX U
IUIOCKOCTEH MPHU PELICHUH 3a/1a4.

N300pakeHne Ha pHCYHKaxX M KOHCTPYMPOBAHHE Ha MOJEINSAX
NEPIEHIUKYJIAPOB U  HAKIOHHBIX K  IUIOCKOCTH, TPSMBIX,
MapaJUIEIbHBIX IIJIOCKOCTEM, YIJIOB MEXAY MPSMOM U IUNIOCKOCTBIO U
000CHOBaHKE MOCTPOCHUSI.

Pemrenne 3amad Ha BBIYMCIEHME TE€OMETPUYECKHUX BEIUYMH.
OnucelBaHME pPacCTOSHUSA OT TOYKM O IUIOCKOCTH, OT NPSIMOM 110
IJIOCKOCTH, MEXKAY IIJIOCKOCTSIMH, MEXAY CKPELIMBAIOIINMHUCS
HPSMBIMU, MEXKAY POU3BOJIBHBIMH (PUTYpaMU B IPOCTPAHCTBE.

@opMyIMpOBaHHE M  JIOKA3bIBAHUE OCHOBHBIX TEOpPEM O
paccTosHUAX (TEOpeM CYIIECTBOBAHHUS, CBOMCTBA).

N300paxkenne Ha 4YepTekax H  MOJAENAX PAcCTOSHUS U
000CHOBaHME CBOMX CyxJeHuil. OmnpenereHne M BBIYHCICHHE
paccrosiHuii B mpoctpaHcTBe. [lpumeHenue ¢GopMyn u Teopem
IJIAHUMETPUH IS PEIICHUS 3a1a4.

O3HakOMJIEHHE C TOHSATUEM MapaluIeIbHOTO NMPOEKTUPOBAHUS U
ero CcBOHCTBaMH. Dopmynuposanue meopemvl O  NIOWAOU
OpPMO20HANILHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenne Teopuu Uit OOOCHOBAaHUS IOCTPOCHUH U
BBIYMCIICHUM.

AprymeHTHpOBaHHE CBOUX CY)KIEHUU 0 B3aUMHOM
PacroI0KEHUH MPOCTPAHCTBEHHBIX (PUTYP.

MHoOrorpaHHuKHu

Omnucanue u XapaKTepUCTUKA Pa3IMYHBIX BHUI0OB
MHOTOTPAaHHUKOB, [IEPEUHUCIIEHUE UX DIIEMEHTOB U CBOMCTB.

N3o0paxeHne MHOTOTPAaHHUKOB M BBITIOJTHEHHE TMOCTPOSHHUS Ha
M300paXEHUSIX U MOJIENISIX MHOTOTPAHHHUKOB.

Brramcnenne JIMHEHHBIX 2JIEMCHTOB u YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTypanusx, apryMEHTHPOBAHHE CBOUX




CYKICHU.

XapakTepucTuka U HM300paKCHHE  CEUCHUs,  pa3eepmiu
MHO202PAHHUKOG, BBIYUCICHUE TUIOIIAICH IIOBEPXHOCTEH.

[TocTpoeHne mpocTeHIUX CeYeHUH KyOa, MPHU3MBI, MUPAMUIBI.
[TpumeHeHue GpakToB U CBEICHUN U3 IUIAHUMETPHH.

O3HakOoMJIEHME C BHJAaMH CHMMETPUH B IPOCTPAHCTBE,
dopMynupoBaHUE ONpEeAETICHUH M CBOWCTB. XapaKTepUCTHKA
CUMMETPHUU TeJ BPALLEHUS] © MHOTOTPAaHHUKOB.

IIpumeHeHNne CBOMCTB CUMMETPHUH IIPU PEIICHUH 3a/1a4.
Hcnonp3oBannue NPHOOPETEHHBIX 3HAHWUN ISl HWCCICAOBAHHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300pakeHe OCHOBHBIX MHOTOIPAaHHHKOB M  BBITIOJHEHUE
PUCYHKOB 110 YCJIOBUSIM 33]1a4.

Tes1a M IOBEPXHOCTH
BpallleHHs

O3HakoMJIeHHE C BHJAMH TeJ BpalIeHUs, (GOPMYIHPOBAHUE UX
ONpeCICHUI U CBOICTB.

@opMyIMpOBAaHUE TEOPEM O CEYEHHUM IlIapa IIJIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuKa U U300pa)KeHUE Tel BpallleHUs, UX pa3BEPTKH,
CEUCHMSL.

Pemenune 3amay Ha MOCTPOEHHE CEUEHM, BBIUMCIEHHE JUIMH,
paccTtosHui, yrioB, miomaned. [IpoBeaeHne oka3aTeNbHBIX
paccyX/IeHUl NIpU PEIICHUH 3a/1au.

[IpuMeHeHMe CBOMCTB CUMMETPHUM IpU pEIIEHUM 3ajady Ha Teja
BpallleHus1, KOMOMHALINIO Tel.

N300pakeHre OCHOBHBIX KPYIVIBIX TE€J W BBIIOJHEHHE PUCYHKA
10 YCJIOBUIO 3aJ1a4H.

HN3mepenus B
reoMeTpHuu

O3HakOMJICHHE C TOHATUSMH IUIOUIAN U 00beMa, aKCHOMaMH
Y CBOMCTBaMH.

Pemenne 3amay Ha BBIUMCICHHE IJIOWAACH IMIOCKUX (uryp c
NPUMEHCHHEM  COOTBETCTBYIOIIMX  (opmyn wu  (akTtoB w3
IUTAHUMETPHH.

N3ydyenune Teopem O BBIUHUCICHHM OOBEMOB MPOCTPAHCTBEHHBIX
TeJI, pelIeHue 3a/1a4 Ha MpUMeHeHue pOopMyIl BEIYUCIEHHS] 00BEMOB.
W3yuyenue ¢opMyn i BBIUMCIEHMS IUIOLIa/led TOBEPXHOCTEH
MHOTOTPaHHHUKOB U TE€JI BPALCHMUS.

O3HaKOMJIEHHE C METOJOM BBIUMCIICHHS IUIOUIa[Nd MOBEPXHOCTU
cdepsl.

Pemrenne 3agad Ha BBIUMCIEHHE IUIOIIAJEH IOBEPXHOCTH
ITPOCTPAHCTBEHHBIX TEJL.

Koopaunartsl u
BEKTOPBI

O3HakoMJIeHHE C TOHSTHEM BekTopa. M3yueHue nexapToBOM
CUCTEMBl KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEW, HAX0KICHHE KOOPAUHAT TOYEK.

HaxoxaeHne ypaBHEHUH OKPY)XKHOCTH, c(epbl, IUIOCKOCTH.
Beruncnenue paccTossHAN MEKy TOYKAMH.

N3yueHne CBONCTB BEKTOPHBIX BEJIIMYUH, IPABWI Pa3JI0KECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABWI HAXOXKICHUS
KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, MPAaBWI JIEUCTBUH C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIMHATAMM.

IIpuMeHeHne TeopuM IpU PELICHUM 3a7ad4 Ha JEHCTBUA C
BEKTOpPaMH.

N3yuyeHue CKamsIpHOTO NIPOU3BEIAECHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs MpsMOW W IJIOCKOCTH. llpumeHeHme Tteopun npum




pellleHnn 3aja4 Ha JIEHCTBUS C BEKTOpaMH, KOOPAMHATHBIN METOI,
MPUMEHEHHUE BEKTOPOB JJisi BBIYMCICHUS BEJIUYMH YIJIOB U
pacCTOSHUM.

O3HakOMJIEHHE C JI0Ka3aTelIbCTBAMM TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACIIOJIOKEHHUHU MPSIMBIX U IJIOCKOCTEH C UCIIOJIb30BAHUEM
BEKTOPOB.




5. YCJIOBHUS PEAJIM3AIIMYA PABOYEN ITIPOTPAMMBI YYEEHOM
JANCHUITIJINHBI

5.1. TpeOoBanusi K MHHUMAJIBLHOMY  MATepPUAJIbHO-TEXHUYECKOMY
o0ecneyeHM 0.
Peanmuzanust yuyeOHOM IUCHMIUIMHBI TpeOyeT Hamuuus ydeOHOro kaOWHeTa
MaTEeMaTUKH.
5.1.1. O0opynoBaHue KaOMHETA MATEMATHKH:
— TOCaJI0YHBIE MECTA CTY/ICHTOB;
— pabouee MECTO IpeToaaBaTers;
— HanSIHbIE TIOCOOus (Y4eOHWUKH, OTOPHBIC KOHCIEKTHI-TIIAKAThI, CTCHIIBI,
KapTOYKH, pa3IaTOUYHBIA MaTepuall, KOMIUIEKThl MPAaKTHUYECKUX padorT,
MOJYJIbHAsl TporpamMma).
5.1.2. Texunnuyeckue cpeacTBa 00yUeHUA:
- KOMIIBIOTEP.
5.2. JlelicTByloIiasi HOPMATHBHO-TEXHMYECKAs] M  TEXHOJOIMYecKasi
JTOKYMEHTALMS:

— TpaBWJIa TEXHUKWA OE30MTaCHOCTH W MPOW3BOACTBEHHON CAaHUTAPHUU;

— HMHCTPYKIIHUH IT0 IKCIUTyaTallnA KOMITBIOTEPHOW TEXHUKH.
5.3. UndgopmannonHoe odecrieueHne 00ydeHust

Jlna cmyoenmogs

1. Anumos . A. u Op. Maremaruka: aiareOpa ¥ Hadajlla MaTeMaTHUYECKOIrO
aHanu3za, reomeTpus. AnreOpa M Hadaja MaTeMaTHYECKOro aHanusa (0a30BbIN U
yrayonennsiit ypoBuu).10—11 kmacesl. — M., 2014.
2. Amanacan JI. C., Bymyszoe B. ®@., Kadomyes C. b. u op. MatemaTuka: anrebpa u
Hayaja MaTeMaTU4YecKoro aHanuza. l'eomerpus. ['eomerpusi (0a30BbIi U
yrayOoneHHbiil ypoBuu). 10—I1 1kmacesl. — M., 2014.
3. Konmozcopos A.H. u op. Anrebpa u Hadasia MaTemMaTuyeckoro aHaiauza. 10-11
Knaccel. YueOnuk. - M., 2010.
4. Ilocopenos A.B. I'eometpus 10 — 11 knaccel. YuebHuk. — M., 2012.

/Jlna npenooasameneit
1. ®enepanbubiii 3akoH OT 29.12.2012 Ne 273-®3 «O06 o0pa3oBaHuu B
Poccuiickon @enepauum.
2. Ilpukaz MunuctepctBa obpazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O06
YTBEPKACHUMU (PEeIepabHOIO TOCYAAPCTBEHHOTO0 00pPa30BaTEIbHOTO CTaHJApTa
cpeaHero (IOJTHOT0) O0IIero 00pa30BaHUM.
3. Ilpukaz MunuctepctBa obpazoBanusi U Hayku PO ot 29.12.2014 Ne 1645 «O
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