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1. HOACHUTEJIBHAA 3AIIMCKA

Pabouas  mporpamma  oOmieoOpazoBaTeNbHOM  y4eOHOW  JUCHMILUIMHBI
«Maremaruka: anreOpa ¥ Hauajga MaTEMaTHYECKOTO aHAIM3a; TEOMETpUs» (l1anee
—  «Marematuka») g npodeccun  CIIO  18.01.28 «Omnepatop
HedrenepepaboTku»pazpaborana Ha ocHoBe TpeboBanuit PI'OC cpemgHero
oO1ero o0pa3oBaHUs, IPEBABISAEMBIX K CTPYKTYpPE, COACPHKAHUIO U PE3YJIbTaTaM
OCBOCHMsI  y4eOHOW  muciuIuimHbl  «Marematnka», B  COOTBETCTBUHU C
PexoMenpanusiMu Mo opraHU3allii MOJYUYEHUsI CPeIHEro oomiero oopazoBaHus B
npenenax OCBOCHHsI 00pa3oBaTeNIbHBIX MPOTPaMM CpeIHEronpodeccnoHalIbHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOIO OOLIETO OOpa30BaHUA C YUYETOM TpeOOBaHHIA
benepanbHBIX rOCyJIapCTBEHHBIX 00pa3oBaTeIbHbIX CTaHIapTOB u
noJlydaeMOMnpoeccu UM  CHEIHMATBbHOCTH CPeIHEro MpodecCHoHaTbHOTO
oOpa3zoBanus (mucbMmo/lenapTameHTa TOCYJAapCTBEHHOM TMOJUTHKUA B cdepe
noAroToBKU padouux kaapoB U JAIIOMunobpuayku Poccuun ot 17.03.2015 Ne 06-
259).

Conepsxanue paboueil MmporpamMMbl JUCHMIUIMHBI «MartemaTtrka» HampaBJIeHO
Ha JOCTHIKEHUE CIeAYIONNX HeJIei:
 oOecrnieueHre cPOPMUPOBAHHOCTH MPEACTABICHUIN O COIMAIBHBIX, KYJIbTYPHBIX,
U UCTOPUYECKUX (haKTOpaX CTAHOBJICHUS MAaTEMATUKHU;

* obecnieueHue CHOPMHUPOBAHHOCTH JIOTUUECKOTO, aJTOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBITIUICHHUS,
* obecrieueHre cHhOPMUPOBAHHOCTH YMECHHUM MTPUMEHSTh TIOJyUYCHHbBIE 3HAHUS TIPH
PEIICHUY Pa3INYHBIX 33]1a4;
* obOecneueHre C(HOPMUPOBAHHOCTH TMPEACTABICHUM O MaTEeMaTHKE KaK YacTH
OOIIIeUEeTOBEYECKON KYJIBTYPHl, YHHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIONIEM
OINMKCHIBATHH U3yUYaTh PeabHBIC MPOIIECCHI U SBIICHUS.

B nporpamme y4ueOHBIN MaTepuan MpeaCTaBlieH B GpopMe Yepemayronierocs

pa3BEPTHIBAHUS OCHOBHBIX COAEPIKATEIIbHBIX JTUHUM:

* aneebpauveckas JauHUsA, BKIIOYAIONIAsS CHUCTEMATH3AIMIO CBEICHUNU O
YHUCIax; U3yuyeHHe HOBBIX U 0000IIeHHE paHee U3YUCHHBIX orepanuil (BO3BeICHUE
B CTENEHb, U3BJICUCHUE KOPHS, JorapudMupoBaHUE, CUHYC, KOCUHYC, TaHTEHC,
KOTAHT€HC U 0OpaTHBIC K HUM); U3YYEHUE HOBBIX BUJIOB YMCJIOBBIX BBIPAKEHUN U
dbopMyJI; COBEPIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB M BBIYUCIUTEILHOMN
KyJbTYphl, PACHIMPEHHE U COBEPIICHCTBOBAHME aJreOpanveckoro amnmapara,
chOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, M €ro TMPUMEHEHHWE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIAJAHBIX 3a/1a4;

* meopemuKko-(QYHKYUOHANbHAS NTUHUSA, BKIIOYAIOIIAs CUCTEMAaTH3alUI0 U
pacuIMpeHre CBeACHU 0 (QPYyHKIMAX, COBEPIICHCTBOBAHUE T'papuecKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMM HJI€IMU M METOJAMH MAaTEMATHUYECKOIO aHajau3a B
o0ObeMe, TMO3BOJIAIONIEM HCCIAEAOBaTh JJIEMEHTapHble (QYHKIMHW U peliarh
npocTelie reoMeTpuieckue, Gu3nuecKue 1 Ipyrue NpuKiIaaHble 3a/1a4u;



* JUHUA YPAGHEHUU U HepaseHcme, OCHOBAaHHAsg Ha IOCTPOCHHHM U
UCCJIEIOBAHUM MAaTEeMAaTHUYECKUX MOJIEJIEH, MepeceKaroniasics ¢ alredpanyeckon u
TEOPETUKO-(PYHKIIMOHAIbHOW ~ JIMHMSIMH M BKJIIOYAIOIlas ~ pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHHUKHU alreOpandecKux MpeoOpa3oBaHUM ISl pEIIeHUs
ypaBHEHUHN, HEPABEHCTB U cHUCTEM; (OPMHPOBAHHE CIOCOOHOCTH CTPOUTH H
UCCJIEIOBATh MPOCTEUIINE MAaTEeMAaTUYECKUE MOJIEIN MPU PEIICHUH MPUKIATHBIX
3aJ1ay, 3a71a4 U3 CMEXXHbBIX U CTICIIMAJIbHBIX TUCIUILINH;

* 2eomMempuyecKkdasl JAUHUs, BKIIOYAIONIAs HATJSHBIE NPEACTABICHUA O
MIPOCTPAHCTBEHHBIX (UTYpax W M3y4CHUE X CBOMCTB, (HOPMUPOBAHKE U PA3BUTHE
MIPOCTPAHCTBEHHOTO  BOOOpaXEHWs, PAa3BUTHE CIIOCOOOB T'E€OMETPUUYECKHUX
U3MEPCHUM, KOOPAWHATHOTO W  BEKTOPHOTO  METOJOB ISl pEIICHUS
MaTEeMaTUYECKUX U TPHUKIAJTHBIX 33129,

* cmoxacmuvecKkasi JTuHus, OCHOBAHHAas Ha pPa3BUTHM KOMOMHATOPHBIX
YMEHUHM, TNPEJCTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYAaIOIEro MHUpA.

Pa3zButHe copeprkaTenbHBIX JUHUN COMPOBOXKIACTCS COBEPIICHCTBOBAHUEM
WHTEJUICKTYaJbHBIX M PEUYEBBIX YMEHHM IyTeM OOOTallleHUs MaTeMaTH4YeCKOTO
S3BIKA, PA3BUTHUS JJOTHYECKOTO MBIIIJICHUSI.

OcBoenue cojepxaHusi ydyeOHOW IucHUIUTMHBI «Marematuka» oOecrnednBaeT
JOCTHKEHUE CTYICHTAMHU CIICYIOIINX pe3yibmamaos.

* TUYHOCHIHBIX

—— c(OpMHUPOBAHHOCTH MPECTABICHUN O MATEMATHKE KaK YHUBEPCATLHOM SI3BIKE
HAyK{, CPEJCTBE MOJCIUPOBAHMS SBICHWH W TPOIECCOB, HIASAX M METOJax
MaTEeMaTHKH;

—— MOHWMAaHKE 3HAYMMOCTH MaTeMATHKH JJII HAYYHO-TEXHUIECKOTO TIporpecca,
c(hOpPMHPOBAHHOCTH OTHOIICHHUS K MAaTEeMAaTHKE KaK K YaCTH OOIIICUETIOBEUCCKOM
KyJIbTYphl ~ Y€pe3 3HAKOMCTBO C  HCTOpPMEM  pa3BUTHS  MAaTEMAaTHKH,
ABOJTIOIIMEMMATEMAaTUYECKUX UJICH;

—— Ppa3BUTHE JIOTUYECKOTO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOAMMOM
IS0y myted mpodeCCHOHAIBHOM JIeITEIIBHOCTH, JIJIs MPOAOJDKEHHUs] 00Opa3oBaHuUs
ncaMmooOpa3oBaHus;

—— OBJIQJICHUE MATEMAaTUYECKUMM 3HAHUSMU U YMEHHSIMHU, HEOOXOIUMBIMU B
MOBCEAHEBHON  JKM3HW, JUIT OCBOCHHS CMEXKHBIX E€CTCCTBEHHO-HAYYHBIX
JTUCIUTIIMH ~ UOUCIUIIIMH — MPOQGECCHOHANBHOTO  ITUKJA, IS TOJy4YeHUs
oOpazoBaHus B 0O0JIACTSIX,HE TPEeOYIOIMX YriayOJEHHOW MaTeMaTH4eCKON
MOTOTOBKU;

—— TOTOBHOCTh M CLIOCOOHOCTbH K 00Opa30BaHUI0, B TOM YHCIIE CaMOOOpa30BaHUIO,
Ha TIPOTSHKEHUW BCEH JKM3HHU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIEUTHOW NpodhecCHOHATBHOM M OOIIECTBEHHOM
NEeSATEeTLHOCTH;

—— FOTOBHOCTbH U CITOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUECKOM U OTBETCTBEHHOM
NEeSATEeTbHOCTH;



—— TOTOBHOCTHh K KOJUICKTUBHOW pPabOTE, COTPYIHUYECTBY CO CBEPCTHHKAMU B
oOpa3oBaTeabHOM,  OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-HCCIIEI0BATEIbCKOM,
TIPOCKTHOM UIPYTUX BUAAX ACATCIBHOCTH;

—— OTHOIIICHHE K MPO(ECCHOHATBLHON ACATEIHPHOCTH KaK BO3MOKHOCTH YYacTHS B
pEIICHUN JIMYHBIX, OOIICCTBEHHBIX, TOCYJapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npoOJieM;

* MemanpeoMemHbix.

—— YMEHHE CaMOCTOSTECIIBHO OTPEEIATh SN ISITeTLHOCTH U COCTABIISATh TTAHBI
NEeSATEeTLHOCTH; CaMOCTOSITEIIbHO OCYIIECTBIISITh, KOHTPOJUPOBATH u
KOPPEKTUPOBATh JCATEIHHOCTD, HCIIOJIB30BAaTh BCE BO3MOJXKHBIE PECYpPCHI IS
JTOCTIDKCHUSITIOCTABIICHHBIX  IIEJIe W peaju3allid TUIAHOB  JICSITEIbHOCTH;
BBIOMPATH YCICIITHBICCTPATETHH B PA3IMYHBIX CUTYAIHIX;

—— yMEHHE TIPOIYKTUBHO OOIMATbCI W B3aUMOJCHUCTBOBATH B IPOIECCE
COBMECTHOMICATEIbHOCTH,  YYUTBIBaTh  TMO3MIIMK  JIPYTUX  yYaCTHUKOB
nesTeabHOCTH, 3 (PEKTUBHO pa3peiaTb KOH(IUKTHI;

—— BJIQJICHUE HaBBbIKAMHU TI03HABATEIHHOM, Y4YEOHO-HMCCIEAOBATEILCKON U
MPOCKTHOMIEATEILHOCTH, HaBbIKAMU pa3pelieHus MpoOJeM; CIOCOOHOCTh U
TOTOBHOCThH KCAMOCTOSATEILHOMY TTOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3aj1ad,
MPUMEHEHUIOPA3INYHBIX METO/IOB MTO3HAHMUS;

—— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEbHOM WH(OpMAIMOHHO-
M03HABATEILHONACATEIIPHOCTH, BKIIFOYAsI YMECHHE OPUECHTUPOBATHCS B PA3TUIHBIX
WCTOYHHKAX WHGPOPMAINKA, KPUTHUYECKH OIICHWBaTh W HWHTEPIPETUPOBATH
nH()OPMAITHIO, TIOJTYIaeMYIO U3 PA3TMIHBIX HCTOYHUKOB;

—— BJIAJICHUE SI3BIKOBBIMH CPEJCTBAMU: YMEHHUE SICHO, IOTUYHO W TOYHO M3JIaraTh
CBOIO TOYKY 3PCHHUSI, UCIIOIh30BATh aJICKBATHBIC SI3BIKOBBIC CPECTBRA,;

—— BIIQJICHUE HaBBIKAMHU TIO3HABATEIbHOM pPEPIICKCHH KaK OCO3HAHHS
COBEPIIAEMBIXJICUCTBUM W  MBICTUTENBHBIX TMPOIECCOB, HMX PE3yJbTaTOB M
OCHOBAHM, TPAHUIICBOETO 3HAHUS U HE3HAHUS, HOBBIX MO3HABATEIbHBIX 3a7a4 U
CPEIICTB JIJIsl UXIOCTHKCHHUS;

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

* NpeOMemHblx.

—— c(hOPMHPOBAHHOCTh TIPEACTABICHUA O MAaTeMaTHKE KaK 4YacTH MHPOBOM
KyJIbTYphI MECT€ MATEMAaTHKH B COBPEMCHHOW IMBWIM3AIMH, CIIOCO0ax
OTMCAHMS SBJICHUHPEATTLHOTO MUPa Ha MAaTEMaTHIECKOM SI3bIKE;

—— c(opMUPOBAaHHOCTh TPEACTABICHHA O MAaTEeMATHUYECKUX TOHATHSAX Kak
BOKHCUIITUX MAaTeMAaTHUYCCKUX MOJCIIAX, IMO3BOJIAIONIMX OMHMCHIBATh M H3y4aTh
Pa3HBICTIPOIIECCHl W SBJICHHS; IMOHUMAaHWE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MOCTPOCHUSIMATEMATUUECKIX TEOPHIA;

—— BJIAJICHHEC METOJAaMH JI0Ka3aTeIIbCTB M aJTOPUTMOB PEIIEHUS, YMEHHE HX
MPUMEHSTh, TPOBOJUTH JOKAa3aTEIbHBIC PACCYKICHHS B XOJC PEIICHUS 3a/1a4;

—— BIAJEHUE CTAaHJAPTHHIMU TIPUEMaMH PEIICHHWS  PAIlMOHAIBHBIX U
WUPPALMOHATBHBIX,TOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUN
¥ HEPaBEHCTB, UXCUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B



TOM YHMCJIE JUIsl MOWCKAa MYTH PEIICHHS M WUIIOCTPALUU PELICHHs] YpaBHEHUW U
HEPABEHCTB;

—  c(OpMHUPOBAHHOCTb  MpPEACTaBICHUA 00  OCHOBHBIX  IOHATHUAX
MaTE€MaTUYECKOI0AHAIN3a U UX CBOWMCTBAX, BIIAJICHUE YMEHUEM XapaKTEPHU30BaTh
noBeieHue (yHKUMN, HCHOJIb30BAaHUE IIOJYYEHHBIX 3HAHMM JUIS ONMCAaHUS U
aHaJIM3a PEAIBbHBIX3aBUCUMOCTEN;

—— BIJIAJICHUE OCHOBHBIMU IIOHATHUSAMH O IUIOCKMX U IPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CPOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh Te€OMETpUYECKUEe (UTYpbl Ha YepTekax, MOACNAX U B peajbHOM
MUpE; MPUMEHEHNE H3yYEHHBIX CBOWCTB reoMeTpudeckux ¢uryp u Gopmyn amis
PELICHUATE€OMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

—— ¢(hOpPMHUPOBAHHOCTh TPEACTABICHUI O Mpoleccax M SBICHUIX, HUMEIOIMINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE,
OCHOBHBIX MOHATHSX JIEMEHTApPHON TEOPUN BEPOSTHOCTEN; YMEHUI HAXOIUTh U
OLIEHUBATh BEPOATHOCTU HACTYIIJICHUS! COOBITUI B MPOCTEUIINX MPAKTUYECKUX
CUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEIUYHH;

—— BJIAJICHAE HAaBBIKAMH MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPH
pelIeHny 3a1ad.

CamocTrosiTenbHasi paboTa CTYACHTOB HallpaBlieHa Ha QopMupoBaHue OoJee
CJIIOKHBIX BHJOB JACATEIBHOCTH, B TOM YHUCJIE TBOPYECKOW: JUIS UCCIEIOBAHHUS
(MOJEeMpPOBaHMS) MPAKTUYECKUX CHUTyallMd HAa OCHOBE HW3YYEHHBIX (opMyn u
CBOMCTB; MPEJICTABIIATh PE3yJIbTaThl C MOMOIIBIO Ta0JIUIl, TPAPUKOB U BBHISBISITH
Ha 3TOM OCHOBE IMIIMPHUYECKHE 3aBUCHMOCTH; pEIIaTh 3aJa4d Ha MPUMEHEHHE
U3YYEHHBIX (DOPMYI U MPaBUJI; IPUBOAUTH PUMEPHI UCIIOJIb30BAHUS OJTYYEHHBIX
3HaHUI B TPO(ECCHOHANBHON AESITENBHOCTU; OCYIIECTBISATh CaMOCTOSTEIbHBIN
NOUCK yueOHOM ~ MH(popMauuu. Buasl BHEayAUTOPHOM  CaMOCTOSITEIbHOM
paboTHl OTPAXKEHBI B KAJICHJAPHO-TEMAaTHUECKOM ILJIaHE.

KosnyecTB0o 4acoB Ha 0CBOEHUE YUeOHOH TUCHUIJIMHBI COCTABJISIET:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyudatomierocs -428 4yacoB, B TOM YHUCIIE:
- 00513aTeNbHOM ayTMTOPHOM yueOHOUM Harpy3Kku oOyuyaromerocs - 285 4acos;
- CaMOCTOSITEIBbHOM paboThl 0Oyuaromiero - 143 gaca.

NroroBoii hopmoii KOHTPOJIS SBIISETCS IK3AMEH.



2. COAIEPKAHME YUYEBHOM JUCHUILIAHBI

BBenenue
Martematuka B Hayke, TEXHUKE, SKOHOMHUKE, MH(OPMAIIMOHHBIX TEXHOJOTHUSX U
MpaKkTUYECKON pAesTenbHOCTA. Llenm W 3amaum u3ydeHHs: MaTeMaTUKU IPpU
ocBoenuu npodeccuit CIIO.

AJI'EBPA

Pazeumue nonamusn o uucne
Ilenbie u pamuoHanbHble uucna. JleWcTBUTeNnbHBIC uucHa. [lpubnudicenmvie
svruucaenus.Komnnexcunoie uucna.

Kopnu, cmenenu u nozapugmot
Kopuu m cremenn. KopHu HaTypanpHON CTENEHM M3 YUCIa U UX CBOMCTBA.
CreneHun cpalnMOHaJbHBIMH  TOKa3aTelsiMH, uX cBoiicTBa. (CTemneHu ¢
NEUCTBUTENBLHBIMU nOKazaTtenaMu. Ceoticmea cmenenu ¢ OelucmeumelbHbiM
noxasamesem.
Jlorapu¢pm. Jlorapupm wumcaa. OCHOBHOE JIOTapU(PMHUECKOE TOMKAECTBO.
Jecsatuunblen HatypajibHble jorapu@mel. [IpaBuna aeiicTBuil ¢ jorapupmamu.
[lepexon K HOBOMYOCHOBAHHIO.
IIpeoOpa3zoBanue ajireOpan4ecKux BbIPAKeHHUI. [IpeoOpazoBanue
palMOHAJIBHBIX, HMppalHOHATBHBIX CTETICHHBIX, MOKa3aTEIbHBIX 151
Jorapu(pMUYECKUX BBIPAKEHU.
Ilpakmuueckue 3anamus

ApudmMernueckre ACHUCTBUS HaJl 4YHUCIAMHU, HAXOXKIACHUE MPHUOIUKEHHBIX
3HAUYCHUUBEIIMYMH W  TOTPENIHOCTEeW  BbIUMCICHUUA  (a0CONIOTHOM U
OTHOCHUTEJILHOM ), CPaBHEHNE YHCIIOBBIX BBIPAXKEHUH.

Brruucnenue u cpaBHEHHE KOpHEW. BBITTOJTHEHUE pacyeToB C paiuKAIaMU.

Pemenne uppanmoHanbHbBIX ypaBHEeHHU. HaxokaeHue 3HaueHUM CTENEeHEU ¢
panMoHaIbHBIMU ~ TIOKazaTensmu. CpaBHenue creneHed. I[IpeoOGpazoBanus
BBIPAKECHUM, COJCPKAIINXCTENCHU. PellleHne moKa3aTeabHbIX YPABHEHUN.

Pemenne npukiiaaHeix 3a1a4.

Haxosxnenue 3HaueHuii iorapudma no npou3BoiabHOMY ocHoBaHuUIO. Ilepexon
OT OJIHOTOOCHOBaHHUSl K Jpyromy. BbluHMclieHHME W CpaBHEHHE JOrapu(pMOB.
JlorapudmupoBaHre UTTOTCHITUPOBAHNE BHIPAXKECHUM.

[IpuOnn>xeHHbIE BBIYUCIECHUS U PEILICHUS MPUKIIAIHBIX 3a/1ay.

Pemenue norapudmMuyecknx ypaBHEHHM.

OCHOBBI TPUTOHOMETPUHA
OcHoBHbIe MOHATHS. Pannannas Mepa yria. BpamarensHoe nsuxenue. CHHYC,
KOCHHYC, TAHT'€HC U KOTaHI'€HC YMCIIA.
OcHOBHBIE TpUrOHOMeTpUYeCKHe ToxaAecTBA. DOpMynbl IPUBEACHUS.
@opmyibl cnoxenus. DopMyisl yaBoeHUst Popmyibl NOAOBUHHO20 Y2]d.



IIpeoOpa3zoBanus NMpoCcTemnX TPUTOHOMETPHYECKUX BbIPasKeHHUI.
ITpeoOpa3oBanue CyMMbl TPUTOHOMETPUUYECKUX (DYHKUMHA B TNPOU3BEIACHHUE U
IPOU3BENEHUS B CYMMY. BwipaoiceHue mpucoHomMempuyeckux @yHKyui uepes
MAH2EHC NOJIOBUHHO20ap2YyMeHmd.
Tpuronomerpuueckue YPaBHEHHUS ]| HEPaBEHCTBA. [Ipocrenimme
TPUTOHOMETPUYECKHUE YpaBHEHUS. IIpocmeriwue
MPUSOHOMEMPUUECKUCHEPABEHCTNEA.
OOparHble TpUIrOHOMeTpHYeCKHMe  (PYHKUUHM. ApPKCUHYC, apKKOCHHYC,
ApPKTAHI'CHC.
Ilpakmuueckue 3anamusn

Pannannbiil MeTOA M3MEPEHMS YIJIOB BPALLIEHUS U CBA3b C IPAyCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA, (POPMYIIbI CIOKEHHS, YABOCHHUS,
npeoOpa3oBaHWe CYMMBbl TPUTOHOMETPUUYECKUX (YHKIUH B MPOU3BEACHUE,
npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKIMHA B CcymMmy.
[Ipocrenimme TPUroHOMETPUIECKHE YPABHEHNS U HEPABEHCTBA.

OOpaTHble ~ TPUrOHOMETpUUYECKHE  (PYHKUMU:  apKCUHYC, apKKOCHUHYC,

APKTAHI'CHC.

®YHKIUU, NX CBOMCTBA U TPA®UKHA
@Oynknuu. O6nacTh ONpeAesieHus U MHOXKECTBO 3HaueHHM; rpaduk (QyHKIUH,
nocTpoeHue rpad@uxkoB GyHKIUNA, 3aJaHHBIX PA3TUYHBIMUA CTIOCOOAMH.

CeoiictBa pyHKUMHU. MOHOTOHHOCTbh, YETHOCTh, HEUETHOCTh, OTPAHUYECHHOCTb,
nepuoANYHOCTh. [IpoMexxyTku Bo3pacTanuss W yObIBaHHs, HauOoibliee U
HaUMEHbIIIEe 3HAYCHUS,TOYKM OJKCTpemyMma. ['padudeckas HMHTEpIpETaLUs.
[Tpumepsl PYHKIIMOHATBHBIX 3aBUCHMOCTEN B PEANBHBIX MPOIECCaX U SIBICHUSX.
Apudmernueckue onepaunu Hag GyHKUMAMU.CroxxHass QyHKUMS (KOMITO3HLIMS).
Ilousimue o nenpepvignocmu hynkyuu.
Ooparuble ¢pynkuun. Obnacms onpeodeiieHus u 001ACMb 3HAYEHUU 0OpamHouU
dyukyuu.l pagpux obpamnoti pynkyuu.
CreneHHble, MNoOKa3aTe/bHble, JIOrapu()MHUYECKHEH TPUTOHOMETPUYECKHe
¢pynknuu.O0paTHble TpUroHoMerpuyeckue pynkuun. Onpeaenenus QyHKIUH,
ux cBoiictBa u rpaduxu.llpeoOpazoBanusa rpadukos. [lapamniensHblil mepeHoc,
CUMMETPHSI OTHOCUTEIFHO OCEHMKOOpJMHAT U CHUMMETPHUS OTHOCHUTEJIBHO Hauaja
KOOPJIMHAT, CAMMETPHSI OTHOCUTEIBHOIIPSMO Y = X, pacTsDKEHHE U CKaTHE BIOJb
OCEN KOOP/INHAT.
Ilpakmuueckue 3auamus

[Ipumepbl 3aBUCMMOCTEN MEXIy MEPEMEHHBIMH B pEaNbHBIX TMPOIECcCax U3
cMexxHbIXqucumuinH. Onpenenenne GyHkuuid. [loctpoeHne u ureHue rpaduxos
¢bynkuumii. HWccnenoBanue ¢yHkuuu. CBONCTBA JMHEHHOW, KBaapaTHUYHOM,
KYCOYHO-JIMHEHHOW W  ApoOHO-muHEeNHHON  QyHkuui. HenpepbiBHbIE U
nepuoauyeckue ¢yHkuun. CocTBa U rpadUKHCHHYCA, KOCMHYCA, TaHT€HCA U
kotanreHca. O0paTtHbie QyHKIMM 1 Ux rpaduku. OOpaTHBIETPUTOHOMETPUUCCKUE
dbynkuuu. IlpeobpazoBanusi rpaduka GyHknuu. [apMOHUYECKHUEKOIEOAHMS.
[IpuknagHble 3a0a4u.



[lokazarenpHble, JOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKHUE YPaBHEHHS U
HepaeeHcmeaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A
IMocaenoBareabnocTu.  CriocoObl  3alaHMsi W CBOMCTBA  YHCIOBBIX
nocieaoBaTenbHocTeR. [ lonsamue 0 npeodeine nocn1e008amenbHOCmU.
Cywecmeosanue npedeia MOHOMOHHOUOSPAHUYEHHOU NOCIe008AMENbHOCIU.
CymMMupoBaHue NOCIIE0BaTENbHOCTEN. beCkOHEUHOYOBIBaOIIAs T€OMETpHYECKast
IIPOTPECCHS U €€ CyMMa.

IIpousBoanas. IloHsTHe O TPOM3BOAHONW (YHKIMH, €€ TEOMETPUUYECKUU U
busznyeckuiicMpIca. YpaBHEHUE KacaTenbHOU K rpaduky Qynkuun. [IponsBoanbie
CyMMBbI,  Pa3HOCTH,IIDOM3BEICHMUS,  4YacTHble.  [IpoW3BOgHBIE  OCHOBHBIX
AJIeMEHTapHbIX QyHKIUH. [IpuMeHeHne Tpon3BOIHON K MCCICAOBAHUIO (DYHKITHI
U TOCTpoeHUIO TrpaduKoB. [Ipoussoonvieobpamuou @QyuKyuu u KOMNOZUYUU
@ynxyuu IlpuMepsl UCTIONB30BAHUS TTPOU3BOIHOMN ISl HAXOXKJIEHUS HAWITYUIIIETO
pelieHusl BIPUKIAAHBIX 3a7adax. Bropas nmpousBoAHas, €€ I€OMETPUYECKUU U
¢uznueckuit cmbica.HaxoxaeHue ckopocTu AJis Impouecca, 3aaHHOTo GopMyIioi
U TpaduKoMm.
IlepBooOpa3Hass m wuHTerpaJsa. lIpuMeHeHHE OIPEAEIIEHHOIO HWHTErpaiga i
HAXOXICHUAIUIOAAM KpUBOJMHEWHOW Tpaneuuu. @Popmyna Herotona—
Jleitonuna. Ilpumepsl npruMeHEeHHs] HHTErpaia B U3UKE U T€OMETPHH.
Ilpakmuueckue 3anamusn

YucnoBas mocineaoBaTebHOCTh, CIIOCOOBI €€ 3a/laHvs, BBIYUCICHHUS YJICHOB
nocienoBatenbHocT. [lpenen mocnegoBaTenbHOCTH. beckoHedwHO yObIBaromas
F€OMETPUYECKASITPOTPECCHS.

[IponsBoaHas: MEXaHUYECKUN U TEOMETPUUYECKUI CMBICI IPOU3BOIHOM.

VYpaBHenue KkacatenbHOM B obmiem Buae. llpaBwia u  Qopmyibl
muddepeHnupoBanusi, TaOIMIAa TPOU3BOAHBIX  DJIEMEHTApPHBIX  (YHKIIUA.
HccnenoBanre (GyHKIIMU C TTOMOIIBIO TTpou3BoiHOM. Haxoxnenne HanbosbIero,
HAWMEHBIIIETO 3HAYECHHS M SKCTPEMAJIbHbIX3HAYCHUH (QyHKIIUU.

WNurterpan u mepBooOpaznasi. Teopema Hprorona—Jleitonuna. [Ipumenenue
WHTETrpajiak BHIYUCICHHUIO (PU3MUECKUX BEJIMUMH U TUTOIIAICH.

YPABHEHUSA U HEPABEHCTBA
YpaBHeHusT W CHCTeMbl YpaBHeHMM. PauuoHanbHBIE, HWPpaALMOHAIBHEIE,
MOKa3aTEIbHBICH TPUTOHOMETPUYECKUE YPABHEHUA M CHUCTEMbI. PABHOCHMIBHOCTH
ypaBHEHU, HEPaBEHCTB, cucTeM.OCHOBHBIE TPUEMBI UX pelIeHUs (pa3fioKeHue Ha
MHOYUTEJH, BBEJCHUE HOBBIX HEU3BECTHBIX, IMOJICTAHOBKA, TpaUUECKU METO.).
HepaBencrBa.  PanuoHanbHBIE,  UPpAIMOHAJIbHBIC,  IOKa3aTEJbHbIE U
mpuconomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.
HUcnosb3oBanue ¢cBOMCTB U rpa@puKoB GyHKUMNA NPU PEelICHUU YPABHEHUN U
HepaBeHCTB. Meroa uHTepBaioB. M300paxkeHne Ha KOOPAWHATHOM IJIOCKOCTH
MHOKECTBAPCIIEHN YPAaBHEHUM W HEPABEHCTB C JBYMS INEPEMEHHBIMU U HX
CUCTEM.



Ilpuxnaonwie 3a0auu
[IpumMeHeHrne MaTeMaTHYECKUX METOJOB ISl pELICHUs COepKATEeIbHBIX 3a/1a4 U3
pa3IMYHBIX 00JaCTEN HAYKU U MPAKTUKU.

WNHTtepriperanys pe3ysbraTa, y4eT peaabHbIX OTPAHUYCHUN.

Ilpakmuueckue 3anamusn
Kopnu ypaBHenuii. PaBHocriibHOCTE ypaBHeHMi. [IpeoOpa3oBanyie ypaBHEHUN.
OcCHOBHbIE IPUEMBI PEILICHUS YpaBHEHUH. Pernienre cucteM ypaBHEHUN.
Hcnonb30BaHrue CBOWCTB M TpadUKOB (PYHKIMHA AJI pEIICHHUs ypaBHEHUH U

HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOATHOCTEM
DJjieMeHTbl KOMOMHATOPUKU. OCHOBHbBIC MOHATHSA KOMOMHATOPUKU. 3ajaud Ha
MOACYET 4YHuCia pa3MEUICHUW, MEPEeCTaHOBOK, coueTaHuil. Pemenue 3agady Ha
nepebop BapuantoB. Popmyna OuHoma HpioroHa.CBoiicTBa OMHOMHHAIBHBIX
koadummenTos. Tpeyronbuuk [lackans.

DJieMeHThI Teopuu BeposiTHOCTel. CoObITHE, BEPOSITHOCTh COOBITHS, CIIOKECHHE
U YMHOXEHUE BeposSTHOCTEU. [lonamue onezasucumocmu coovimuii. /{uckpemnas
cayuauHas eenudyuHd, 3aKoH ee pacnpeodeneHus.ducnosvle xapakmepucmuxu
OUCKpemHOU cayyaiHou eenudunsl. [lonamue o 3akonebo1buux yucer.

DJIeMeHThl MaTeMaTH4YeCKoi craTucTukH. [IpeacTaBineHue NaHHBIX (TaOJIUIIBI,
auarpamMMmbl, rpaduUKu), 2eHepanrbHasi COBOKYNHOCHb, 8blOOPKA, CpedHee
apugmemuueckoe,  meouana.llonamue o  3a0auax — mamemMamuyecKou
cmamucmuxu.Pewenue npakmuueckux 3a0ad ¢ NpUMeHeHUem 8epOosmHOCHHbIX
Memooos.

Ilpakmuueckue 3auamus

Ucropus pa3ButHsi KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEH M CTATUCTUKU U UX
poJib  Bpa3iMYHBIX cdepax dYeNoBEUECKOW JKU3HeAesTeNbHOCTU. [IpaBuiia
KOMOMHATOpUKHU. PerieHne KOMOMHATOPHBIX 3anad. Pa3mernieHus, coYeTaHUs U
nepectaHoBku. bunom Heroronau tpeyronsuuk [lackans. [lpuknagseie 3agaun.

Kiraccuueckoe onpenenenne BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O
CyMMEBEpPOATHOCTEN.  Bpruncnenune  BepositHOocTed. lIpukmannele  3amaqn.
[IpencraBienuie 4ucyioBbIX AaHHBIX. [[pukinaaHbie 3agaun.

I'EOMETPUA

Hp}lele U njiocKkocmu 6 npocmpancmee

B3auMHOe pacnosiokeHue IBYX IMpsMBIX B IpocTpaHcTBe. [lapamiensHOCTb
npsAMON  UILIOoCcKOoCcTH. IlapaitenbHOCTE  IIOCKOCTEH. IlepneHauKynspHOCTb
pAMON M IUIOCKOCTU.lIeprieHIuKynssp M HaKIOHHAs. YTOJI MEXIy OPSAMOU HU
TUIOCKOCTBIO. JIByrpaHHbIi1 yIroJ1. Yo MEXKITY TUIOCKOCTSIMH.
[leprieHIUKYJISPHOCTD IBYX IIJIOCKOCTEH.

['eomeTpuyeckue mnpeoOpa3oBaHusi MPOCTPAHCTBA: NapauieIbHBIA IEpPEeHoC,
CUMMETPUSOTHOCUTEIIBHO INIOCKOCTH.



[TapannensHOoe  mpoekTHpOBaHUE. [liowads  opmo2oHanbHOU  NPOEKYuuU.
N300paskeHnenpoCTpaHCTBEHHBIX QUTYD.

Mmuozozpannuxu
Bepmmnbl, peOpa, TpaHu MHOTOTpaHHHKA. Paseepmka. Mmnozocpanuvie yaeuoi.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.
[Tpusma. Ilpsmas u naxnonnas nipusma. IlpaBuibHas npusma. [lapauienenunesn.
Ky®.
IIupamupa. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.
CummeTpuu B KyOe, B apajuieenureie, B Ipu3Me U MUpaMu/Ie.
Ceuenus ky0a, IpU3Mbl U MTUPAMU/IBI.
[IpencraBienre O MpaBUIBLHBIX MHOTOTpaHHUKaX (TeTpaszape, KyOe, OKTajjpe,
JOCKAdIpE U UKOCAIIPE).

Tena u nosepxnocmu epauieHusn
[Mumuaap u KoHyc. YceueHHbIH KOHyc. OcCHOBaHHE, BBICOTA, OOKOBas
HOBEPXHOCTh, OOpasytomas, pa3Beprka. OceBble CEUEHUS U  CEUCHUs,
napajijieIbHbIE OCHOBAHUIO.
[Tap u cdepa, ux ceuenus. KacarenpHas mIo0cKocTb K cdepe.

H3zmepenusn 6 ceomempuu
O6bem u ero uzmepenue. MaterpanbHas ¢popmyna oobema.
@opMmynbl  o0beMa  Kyba, MPSMOYTOJIbHOTO — Mapajuieienuneaa, IMpPU3MBI,
munHaApa. @opMynel  00beMa TpamMuABl W KoHyca. DopMynbl  TIomamu
MTOBEPXHOCTEH IMIIHH]Ipa MKOHYca. PopMyIel 00beMa mapa ¥ IIomaan chepsl.
[Tono6ue Ten. OTHOLIEHUS TUIOMIAJEeH TOBEPXHOCTEN U 00HEMOB TTOJOOHBIX TEI.

Koopounamul u éexmoput

[IpsimoyrosibHas (AekapToBa) CUCTEMa KOOPJAWHAT B mpocTpaHcTBe. Dopmyra
PACCTOSIHUS MEXIY ABYMsI TOUKAMHU. Y paBHEHUSI CPEPBI, nI0CKOCMU U NPAMOI.
Bekropel. Monyns Bekropa. PaBeHCTBO BekTOpoB. CIIO)KEHHE BEKTOPOB.
YMHOKEHHEBEKTOpAa Ha 4HWCIO. Pa3liokeHHWe BEKTOpa IO HAIPaBICHHSIM. YTOII
MeX)Iy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ock. KoopamHarsl BekTOpa.
CxkansipHOo€ IpOU3BEICHUEBEKTOPOB.
Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IPpU PELNIEHWHM MATEMaTUYECKUX U
IIPUKJIAIHBIX3a/1a4.
Ilpakmuueckue 3anamus

IIpr3Haku B3aMMHOIO PAaCHOJIOKEHHsSI MPSAMBIX. YTOJ MEXAY MNPSIMBIMU.
B3anMHOepacnonoxenue npsMbIX U IIOCKOCTe. [lepneHankynsap U HaKJIOHHAs K
IUIOCKOCTH. YTOJIIMEXAY MPsIMOM U IUIOCKOCTBIO. Teopembl O B3aMMHOM
PACIIOJIOKEHUH IPSIMOM M TUIOCKOCTHU. Teopema 0 Tpex NepIeHIUKYIIIpax.
IIpu3Haky U CBOMCTBA NMAPAJUICIIBHBIX U MEPIECHIUKYIISAPHBIX IIJIOCKOCTEN.



PaccTositHue OT TOYKM A0 INIOCKOCTH, OT IPSAMOM IO IUIOCKOCTH, PAaCCTOSHUE
MEKIYTIIOCKOCTSIMU, MEXIYy  CKPEUIMBAOIIMMHUCS  NPSIMBIMH,  MEXKIY
MPOU3BOJIbHBIMU (PUTYpaMHUB ITPOCTPAHCTRBE.

[TapannensHOE TPOSKTHPOBAaHUE U €ro CBOWMCTBA. Teopema o niowaou
OpPMO2OHANLHOUNPOECKYUU MHO20)20/IbHUKA. B3anmnoe pacnoaoKeHue
MPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BuAbl MHOTOrpaHHUKOB. Mx wu3oOpaxkenus. CedeHus, pa3BEepTKU
MHOrOrpaHHuKoB. [lnomaae moBepxHocTu. Buasl cummerpuid B MPOCTPAHCTBE.
CuMmMmeTprs TeNBpallleHHsT W MHOTOTPAaHHUKOB. BprunciieHHe I1Uiomaneid Hu
00BEMOB.

Bekropel. [lewictBus ¢ BekTopamu. JlekaproBa cucTémMa KOOpAMHAT B
IIPOCTPAHCTBE.

VYpaBHeHHE OKPY>KHOCTH, c(hepbl, TUNIOCKOCTH. PaccTosiHMe MeXTy TOYKaMH.
JelicTBusi ¢ BEKTOpaMH, 3aJaHHbIMH KoopAuHaTaMH. CKaJspHOE MPOU3BEIACHUE
BEKTOPOB. BekTOopHOCYypaBHEHHE IIPSAMOM U INIOCKOCTH. Mcrionp30BaHue BEKTOPOB
IIPU JOKA3aTEeIbCTBE TEOPEMCTEPEOMETPUN.

BHeaynnTopHme 3aHATHUA OTPAXKCHBI B KaAJICHAAPHO-TECMATUYCCKOM IIJIaHC.



3. TEMATUYECKHUM IIJIAH

Bun yueOHoii padoThI KoauvecTBo
4acoB
AynutopHbie 3ausiTus. Cogepxxanue 00yueHus
BBenenune 1
[TosTOpEHME 7
Pa3BuTHE NOHATHS O YUCIIE 10
Tpuronomerpuueckue GyHKIUN 32
[IpsiMble 1 MIIOCKOCTH B IPOCTPAHCTBE 20
KoopanHatel 1 BEKTOPBI B IPOCTPAHCTBE 10
Muororpanauki. O0beMbl MHOTOTPAHHUKOB 30
Tena Bpamenusa. O0beMbl U TOBEPXHOCTH TEJ BpalIEHUS 16
[TpousBoanas u ee npumenenus. [lepsooOpaznas 48
[TokazaTtenbHas u Jorapudmuydeckas GyHKIUN 47
DneMeHTbl KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN U 18
MaTEMaTUYECKON CTAaTUCTUKHU
IToBTOpEHME (TOATOTOBKA K IK3aMEHY) 46
HTtoro 285
BHeaynuTopHasi caMocTosiTe/IbHAsA padoTa
[ToaroToBka pedepaToB U MPE3EHTALINIA; BHINOTHEHUE U 143
3aIl0JIHEHUE TaOJIMIl; U3TOTOBIIEHUE MOJIEIN
TPUTOHOMETPUUYECKOTO KPyra; MOArOTOBKAa COOOUICHMUIA;
BBITIOJIHEHUE IPAPUUECKUX padOT; BHIMOIHEHUE TOMAITHUX
KOHTPOJIbHBIX Pa0O0T; BBIIIOJIHEHUE TECTOB; COCTABIICHHUE
KPOCCBOP/IOB; PEILLIEHHUE 3a/1a4; COCTABJICHUE BOIIPOCOB;
BBINIOJIHEHHUE JJOMAIIIHEW KOHTPOJIbHOW PabOThl; U3rOTOBJIECHUE
MoOJieJIell MHOTOTPaHHUKOB M TEJl BPAIlIEHHS; COCTaBJICHHE
KPOCCBOP/IOB; BHITIOJHEHUEHHIUBU Ty aTbHOU PabOThI
IIpomexyTouHas aTTecTauus B popMe IK3aMeHa
Bcero \ 428




4. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEEHOI

AEATEJBHOCTU CTYJAEHTOB

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Copnepxanue o0yyeHus

XapakTepucTHKAa OCHOBHBIX BU/IOB /IEATEJIbHOCTH CTY/I€HTOB
(Ha ypoBHE Y4eOHBIX JeiiCTBHIl)

BBeaenue

O3HakOMJIEHUE C POJIbI0 MAaTEMATUKHU B HAyKe, TEXHUKE, SKOHOMUKE,
MH(POPMAITMOHHBIX TEXHOJOTHUIX U MPAKTUUYECKOMN ACATSIHBHOCTH.
O3HakOMJIEHUE C HEJISIMU U 33Jja4aMy U3Y4YEeHUs] MaTeMaTUKU MPU
OCBOCHHMHU CIEIUATBHOCTH).

AJI'EBPA

Pa3Butne nounsarus
0 Yucie

Brimonnenune apudmeTrnuecknx ASHCTBUI HAT YUCIIAMH, COYCTast
YCTHBIC U TUCbMEHHBIE TIPUEMEI.

Haxoxnenne npuOImKeHHBIX 3HAYCHIH BEIMYWH U TIOTPEITHOCTEH
BBEIYHCIICHUH (a0COTIOTHON M OTHOCHTEIHLHOI); CpaBHEHHE YHCIIOBBIX
BBIPAKECHUM.

Haxoxaenue ormmoOoK B MPeoO0pa30BaHUSX U BEIYUCICHUSIX.

Kopuu, crenenu, Jjora-
pupMbI

O3HakOMJIEHHE C TMOHSATHEM KOpHSA N-i CTEneHH, CBOMCTBAMU
pasivKaJIoB U NPaBUJIaMH CPaBHEHMS KOPHEH.

@OpMyJIMpOBAaHHUE ONPEIEICHUS KOPHS M CBOMCTB KOpHEH.
Bberuncnenre M CpaBHEHUE KOpHEH, BBIIOJIHEHHE IPUKUAKHU
3HAYEHHUsI KOPHS.

[IpeoOpa3oBaHue  4YUCIOBBIX M  OYKBEHHBIX  BBbIpa)KEHUIl,
COZIepKAIUX PaJUKAIIbL.

Beinonnenue pacdyeroB mo QopmyniaMm, COAEpXKALUM pPagUKalbl,
OCYIECTBIISIS HEOOXOIMMBIE TIOACTAHOBKH U IPE0Opa30BaHusl.
OnpeneneHue paBHOCHIIBHOCTH  BBIDAKEHUH C  paJuKalaMHU.
Pemienune nppanmoHaabHbIX YPaBHEHUM.

O3HakOMJIEHHME C TOHATUEM CTENEHH C  JIEHCTBUTEIIBHBIM
MTOKA3aTEeNEM.

HaxosxneHue 3HaueHuil cTeneHu, UCIob3ysl TPH He0OXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPE/ICTBA.

3anuchiBaHUEe KOPHS N-M CTENEeHW B BUJAE CTENEHU C JPOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

@opMyIMpOBaHUE CBOWCTB CTENEHEW. BpluuciaeHue cTeneHen ¢
palMOHAIBHBIM IIOKA3aTesIeM, BBIIOJHEHUE MPUKUAKUA 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre  YUCIOBBIX M  OYKBEHHBIX  BBIPQXKEHHUH,
cozepKaImnx CTEIIEHU, MIPUMEHSA CBOMCTBA. Pemenue
ITOKa3aTeJIbHBIX YPABHEHMI.

O3HakoMJIEHME C TPUMEHEHHWEM KOpPHEM M CTENeHed IpHu
BBIYMCIICHUM CPEIHUX, JEJICHUU OTPE3Ka B <«30JOTOM CEYCHUN.
PeleHre NpukIiIagHbIX 3a/1a4 Ha CJII0KHBIE IPOLICHTHI.

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

Brimonaenue npeobpa3oBaHuil BeIpaKeHUH, MpUMeHEeHne (HopMyd,
CBSI3aHHBIX CO CBOICTBaMU CTeINEHeH U JIorapu(MoB.

Omnpenenenne 00JacTH TOMYCTUMBIX 3HAYEHHH Jorapupmuyueckoro
BbIpakeHUs. Perienue norapuMuieckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPUHA

OcCHOBHbBIEC IOHATHSA

W3yuenue paiuaHHOr0 METOJa U3MEPEHHUs YIJIOB BpALCHUS U
UX CBSI3U C rpalycHOM Mepoil. 300paskeHue yriioB BpallleHus: Ha

OKPY?KHOCTH, COOTHCCCHUC BCJIMYMUHLI YIJlIa C €0 paCIOJIOKCHUCM.




dopMyIHpoOBaHUE ONIPEICTICHUN TPUTOHOMETPHIECCKUX (PYHKITUI

Ui YIJIOB  IIOBOPOTa M OCTPBIX YIVIOB  MPSIMOYTOJIBHOIO
TPEYroJbHUKA U 00BSICHEHUE X B3aUMOCBSI3H.
OcHoBHBIE IIpuMeHeHHEe OCHOBHBIX TPUIOHOMETPUYECKMX TOXKIECTB  JUIS
TPUTOHOMETPUYECKHE | BBIUMCIICHUS 3HAYEHUI TPUTOHOMETPUUECKUX (PYHKIUI 10 OTHOU U3
TOXK1EeCTBA HUX.
IIpeodpa3oBanus N3yueHre OCHOBHBIX (POPMYJ TPUTOHOMETPUU: (OPMYIIbI CIOKECHHUS,
NPOCTEHIINX yIIBOCHHUS, TIPEe0OPa30BaHUsI CYMMbI TPUTOHOMETPHUYECKUX (DYHKITHIA
TPUITOHOMETPHYECKUX | B IPOU3BEIACHUE WU IPOU3BEACHHUSA B CYMMY M INPHUMEHEHHE IIpU
BbIPasKeHU I BBIYMCIICHUM 3HAYEHUs TPUTOHOMETPUYECKOI'O BBIPAXKEHUA U
YIPOILEHHUS €ro.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY’KHOCTHU M IPUMEHEHHE UX I BbIBOAA (POPMYII IPUBEICHMSI
IIpocreiimme Pemienne mo ¢opMmynaM W TPUTOHOMETPHUYECKOMY  KPYTy
TPUTOHOMETPUYECKHE | POCTEHIINX TPUTOHOMETPUYECKUX YPABHEHHH.
YPaBHEeHUA U [TpumeHeHne oOUIMX METOIOB pEIICHHs YpaBHEHUH (IpUBEIECHUE K
Hepagencmea JUHENHOMY, KBaJpaTHOMY, METOJ DAa3JIOKECHHs Ha MHOXKUTEIH,
3aMEHbl IIEPEMEHHOM) TMpU  PEIIEHUH TPUTOHOMETPUUYECKUX
YpPaBHEHUU.
YMenue OTMEYaTb  Ha  Kpyre  pEWEeHHs  IPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Apkcunyc, O3HakOoMJIEHME C TIOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
APKKOCHHYC, GbyHKUIUH.

APKTAHI'CHC YHCJIa

W3ydeHue onpezeneHuil apkCUHyca, apKKOCHHYCa, apKTaHTeHca
yucna, (OpMyIUpOBaHHE UX, H300paKEHUE HA EIUHUYHON
OKPY>KHOCTH, IPUMEHEHHUE MPU PEIICHUN YPAaBHECHHI.

®YHKIHNU, UX CBOMCTBA U TPA®UKH

DyHKIHH.
IHonsTue o
HeNpepbIBHOCTH
pyHkumMu

O3HaKoOMJIEHHE C TOHATHEM [IEPEMEHHOM, MPUMEpPaMH 3aBUCUMOCTEN
MEX]y IepEMEHHBIMH.

O3zHakoMJIeHHE c HOHSITUEM rpaduka, ornpezeneHue
NPUHAAIEKHOCTH TOYKM rpaduky ¢yHkuuu. OmnpeneneHue 1o
dbopmyse mpocTeHIeil 3aBUCUMOCTH, BUJa €€ rpaduka. Beipakenue
1o (opMyJsie 0OHOM NepeMeHHOH uepe3 apyTue.

O3HakoMJIeHHE ¢ onpefiesieHneM QyHKINH, GOpMYIHPOBAHUE ETO.
HaxosxaeHue o0nacTy onpeesaeHns U 00J1acTh 3HAYeHUH (QYHKIIUH.

CpoiicTBa QpyHKIHM.
I'padpuyeckasn
HHTepIperanms.
Ipumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajbHbIX

npoueccax M sBJICHUAX

O3HakoMJieHHE C TNpuUMepaMu (PYHKIIMOHAIBbHBIX 3aBUCHMOCTEH B
pEAIBHBIX ITPOLECCaX U3 CMEXHBIX TUCIUIUINH.

O3HakoMJIEHHE € JJOKa3aTeIbHBIMU PacCyXICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJIpaTU4YHOM (YHKUUH, NpoBEICHHE
WCCJICIOBAHUS JTMHEHHOM, KYCOUHO-THHEHHOM, APOOHO-TUHEHHON U
KBaJpaTH4HOM (QyHKIMI, mocTpoeHue ux rpaduxos. [Toctpoenue u
yteHue rpadpuxos pynkuuid. Mccnenopanue GyHKuuu.

CocraBneHue BHUIOB (PYHKIUH MO JaHHOMY YCJOBHIO, pEILICHHE
3a/1a4yHa YKCTPEMYM.

Beinonnenue npeobpa3zoBanuii rpadguka GyHKIMH.

Oo0paTHble pyHKIMH

Wzyuenune nonamus obpammuol ¢yHkyuu, ONpeNeNeHUue BHIA U
nocmpoenue epaguka 0Opamuou  QYHKYUU, HAXOHCOeHUe ee
obnacmu onpedenenus u ooracmu sHavenui. [IpuMeHeHne CBOMCTB
(GYHKIMH TIpH HMCCIEOBaHWU YpPaBHEHWH W pEUICHWH 3a1ad Ha
HKCTPEMYM.

O3HaKOMJICHHE C TOHITHEM CJIOKHOU (QYHKIUH.

CreneHHble,

Brruncnenue 3HaueHUN (I)YHKLII/II‘;I 110 BHAYCHHUIO apTyYMCHTA.




MOKa3aTeJIbHbIe,
Jorapupmuyeckue u
TPUITOHOMETPHYECKHE
(pyHKuuu.

OopaTHble
TPUTOHOMETPHUYeCKHe
GyHkumu

Omnpenenenue Mo0KEeHUs TOYKHU Ha Tpaduke Mo ee KOOpAUHATaM U
HA00O0pOT.

Hcnonp3oBaHne CBOMCTB (YHKIUWA 1JIs8 CpPaBHCHHUS 3HAYCHHM
CTeTeHeH U Jorapu@moB.

[Toctpoenue rpaduKoB CTENEHHBIX U JIOTapUPMUUECKUX PYHKIIHH.
Pemienue noka3zaTenbHBIX U JIOTapU(PMHUUECKIX YPABHEHUH H
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHME C TIOHSATUEM HENPEPBIBHOM  NEPUOAMYECKOMN
byHkuy, QopmynupoBaHHME CBOWMCTB CHHYcCa M KOCHHYCAa,
MOCTPOCHUE UX TPAPHUKOB.

O3HakoMJieHME C TIOHATHEM TapMOHMYECKUX KoJeOaHu™h U
IpUMEpaMu TapMOHUYECKHUX KOJIEOaHWN JUIsl OTMCaHMS MPOIIECCOB B
bu3MKe U ApYrux 00JIaCTIX 3HAHMUS.

O3HakOMJICHHE C TOHSATHEM Pa3pBIBHOW MEPUOIUYECKON (DyHKIHH,
dbopMynupoBaHUe CBOMCTB TaHI'€HCA M KOTAHIEHCa, OCTPOEHUE UX
rpaduKoB.

[Ipumenenue CBOMCTB (yHKUMH N1 CpaBHEHHUS 3HAYCHUI
TPUTOHOMETPHUYECKUX (YHKIUN, PpEHICHUS TPUTOHOMETPUYECKHUX
YpaBHEHUM.

Ilocmpoenue epaguxos obpamuvlx MmpueoOHOMeMpUUecKux QyHKyui
u onpedesnenue no epaQuKam ux cOUCMs.

Brimonnenue npeoOpa3oBanus rpaKOB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HakOMJIEHME C T[OHSATHUEM YMCIOBOW IOCIIENOBATEIbHOCTH,
crioco0amHu ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3naxomnenue ¢ noHAmMuUeM npeoena nociedo8amenrbHOCHU.
O3HaKOMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOI'O YHCIIOBOTO
psla Ha TpHUMEpE BBIYHCICHHUS CYMMBI OECKOHEUHO YOBIBAIOIICH
reOMETPUYECKON POTrPECCUHN.

Pemenne 3amau Ha npuMEHEHHE (QOPMYJIBl CYMMBI OECKOHEUHO
yOBIBaroIIEi reOMETPUUECKOI MPOrPecCcHH.

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHSITHEM ITPOU3BOIHOM.

N3yuenne u  QopMmynupoBaHMEe €€  MEXaHHMYECKOro M
FEOMETPUUECKOT0 CMbICTA, W3yYEHHE alropuTMa BBIYHCIECHUS
IIPOU3BOJHON Ha IMpPHUMEpPE BBIUMCIECHHUS MTHOBEHHOW CKOPOCTH M
yTJI0BOTO KO3 PuImenTa KacareabHOM.

CocraBneHue ypaBHEHUs KacaTelbHOH B 00111eM BUJIE.

VYceBoenue npasuit AudGepeHnnpoBaHus, TAOIUIIB TPOU3BOIHBIX
3JIEMEHTapHbBIX (PYHKIMHA, TpUMEHEeHue JUIst U depeHIIMPOBaHUS
(GyHKIMH, COCTaBIIEHUSsI ypPaBHEHUS KacaTEIbHOM.

N3yueHne TeopeM O CBSI3U CBOMCTB (YHKUMH U IPOU3BOIHOM,
(bopMyIHpOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOAHOM HCCIEOBaHUSA (DYHKIUH,
3a1aHHON (hopMyITOii.

VYcTaHOBIEHUE CBSI3M CBOMCTB (PYHKIIMM M TPOM3BOJHOW MO HX
rpaduxam.

ITpuMmeHeHre NpON3BOJHOM I PEILIEHUS 3aa4 Ha HAXO0XKJIEHUE
HauOOJbIIEr0, HAUMEHBIIEr0 3HAUYE€HUS U Ha HaXOXJEHUE
IKCTpEMyMa.

IlepBooOpa3nas
W MHTerpaJ

O3HaKOMJICHHE ¢ TTIOHATHEM WHTETpayia U IepBO0Opa3HOA.
W3ydeHue mpaBuiia BEIYMCICHHS IEPBOOOPA3ZHON U TEOPEMBI
Herorona— JleiOHuta.




Pemenve 3amad Ha CBsI3b TEPBOOOPA3HOM W €€ TMPOU3BOJIHOM,
BBIYUCIICHHE NIEPBOOOPA3HOM I JaHHOM (QYHKIIMH.

Pemenne 3agauy Ha NpUMEHEHHE WHTErpaja s BbIYMCICHUS
(U3NYECKUX BETMYMH U TUIOIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHUS U CHCTEMBI
YPaBHEHHUIA.
HepaBencrBa u
CHCTeMbl HEPABEHCTB ¢
ABYMS

nepeMeHHbIMU

O3HakoMjIeHME C  NPOCTEHIIMMM  CBEACHUAMU O  KOPHSAX
areOpanyeckuX ypaBHEHHMH, MOHATUSAMH MCCIEOBAHUS ypaBHEHUH
U CUCTEM ypaBHECHUM.

W3y4yeHne Teopuu PaBHOCUIBHOCTU YPAaBHEHUH U €€ IPUMEHEHUS.
[ToBTOpEHME 3amucU pelIeHUs CTAHJIAPTHBIX YpaBHEHWi, IpHUEMOB
npeoOpa3oBaHusl YpPaBHEHUH JUIsl CBEAECHUS K CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenue panyoHanbHbIX, HPPALMOHAIBHBIX, I0KA3aTEIbHBIX

U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonb3oBanue CcBOMCTB M rpapukoB (GYHKUMH JUIs pELIeHUs
ypaBHEeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELLIEHUS] CUCTEM.
Pemenue ypaBHEHMI ¢ IpUMEHEHHEM BCEX NPUEMOB (pa3iokKeHHUs
Ha MHOJKUTEJIM, BBEJICHUS HOBBIX HEHU3BECTHBIX, I10JCTAHOBKH,
rpaguIecKoro MeTo1a).

Pemenue cuctemM ypaBHEHHUH ¢ IPUMEHEHUEM PA3JIMYHBIX CIIOCOOOB.
O3HakomiieHHE C OOIIMMH BOIPOCAMU DEUIEHHUS HEPaBEHCTB U
UCTIOJIb30BAaHUE CBOWCTB M TpagukoB (GYHKIUH TPH PEUICHUU
HEPABEHCTB.

Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C I[PUMEHEHUEM
pas3INYHbIX CLIOCOOOB.

[IpumeHeHne  MaTeMaTUYeCKUX  METOJOB U1 pPELICHUS
coJiepKaTeNbHbIX 3a/1a4 U3 pa3IMyHbIX 00JIaCTel HayKU U MPAKTUKH.
WuTeprnipeTupoBaHUE  pe3yslbTaToOB  C  Y4YETOM  peajbHBIX
OTpaHUYCHUM.

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTHKHA

OcHoOBHBIC NOHATHSA
KOMOUHATOPUKH

N3yuenne npaBuiia KOMOMHATOPUKM U NPUMEHEHHE NpPU PELICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KOMOMHATOPHBIX 3a/la4 METOJIOM Iepedopa U Mo MPaBUITY
YMHOXEHHUS.

O3HakoMJIEeHHE C TOHATUAMU KOMOMHATOPUKHU: pa3MeEIlEeHUSIMH,
COUYETaHUSIMH, ITEPECTAHOBKAMHU U (OPMYJIaMU JJI UX BBIYMCICHUS.
OOBbsicHeHHEe U TPUMEHEHHE (GOPMYJT [T BBIYUCICHUS pa3MelleHHH,
MEPECTaHOBOK M COUYETAaHUM MPU PELICHUH 3a/1a4.

O3znakomiienue ¢ OuHomom HeroToHa u TpeyrosibHukom [lackass.
Pemenne npakTHUeCcKUX 3aJad C MHCIOJNb30BAaHHUEM MOHITHUA U
PaBUJI KOMOMHATOPHKH.

DJIeMeHTbI TeOpHHU

W3ydyeHne KIacCHMUeCKOro OIpeieeHUs] BEpPOSITHOCTH, CBOMCTB

BEPOSATHOCTEH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
PaccmoTpenue npuMepoB BBIUHMCICHUSI BEPOATHOCTEN. Penenne
3aJ]ay Ha BBIYMCIIEHUE BEPOSTHOCTEHN COOBITHI.
IIpencraBienue O3HakOMJIEHHME C TPEICTaBICHUEM YHUCIOBBIX JaHHBIX U HX
JAHHBIX XapaKTepUCTUKAMHU.
(Tabuauusbl, Pemenne nmpakTuieckux 3aaq Ha 00pabOTKY YMCIIOBBIX JAHHBIX,
AUATPAMMBI, BBIUNCJIEHUE UX XapAKTEPUCTUK

rpagpuxn)




I'EOMETPUA

Conep:kanue o0yueHust

XapaKkTepHCcTHKA OCHOBHBIX BH/IOB [eATEJbHOCTH CTYACHTOB
(Ha ypoBHeE y4eOHBIX J1elicTBHUIA)

IIpsiMble M MJI0CKOCTH
B IPOCTPAHCTBeE

@opMyIMpOBKAa W IPHUBEIEHUE  JI0KA3aTEIbCTB  IPU3HAKOB
B3aUMHOI'O PAaCIOJIOKECHHUS HPAMBIX M INIOCKOCTEH. PacnozHaBaHue
Ha 4Yeprekax M MOAENAX PA3JIMYHBIX CIIy4aeB  B3aWMHOIO
pPacCIIOJIOKEHUSI NPSAMBIX U IIJIOCKOCTEM, apryMEHTHPOBAHHUE CBOUX
CYKICHUM.

@OopMyJIMPOBAHUE  OMNPEACIICHUM,  IMPU3HAKOB U  CBOMCTB
NapaJuIeIbHBIX U NEPHEHIUKYISAPHBIX IJIOCKOCTEH, ABYIPAHHBIX M
JIMHEUHBIX YIJIOB.

BeinonHeHHEe IOCTPOECHHS YIVIOB MEXKIAY NIPSIMBIMU, IPSAMOM U
IIJIOCKOCTBI0, MEKYy IUIOCKOCTSMH I10 OIIMCAHUIO U PACIO3HABAHUE
UX Ha MOJIETIAX.

IIpuMeHeHHEe NPU3HAKOB M CBOMCTB PpACIOJIOXKECHUSA IPSMBIX U
IUIOCKOCTEH MPHU pPELICHUH 3a/1a4.

N300paxeHne Ha pHUCYHKaX U KOHCTPYMPOBAaHUE Ha MOJEIAX
NEPIEHIUKYJIAPOB W  HAKJIOHHBIX K  IUIOCKOCTH, IPSMBIX,
MapaJUIEIbHBIX IJIOCKOCTEM, YIVIOB MEXIY NMPSMON U IUIOCKOCTBIO U
000CHOBaHHE OCTPOECHHUSI.

Pemenne 3amady  Ha  BBIYMCIEHHE TE€OMETPUYECKUX  BEJIMYUH.
OnucelBaHME pPacCTOSHUSA OT TOYKU O IUIOCKOCTH, OT NPSMOM 110
IJIOCKOCTH, MEXKIY IIOCKOCTSIMH, MEXAY CKPELIMBAIOIIUMHUCS
HPSAMBIMU, MEKAY POU3BOIBHBIMU (PUI'YpaMu B IPOCTPAHCTBE.

@opMyJIMpOBaHHE U  JIOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX(TEOpEM CyILIECTBOBAHMS, CBOMCTBA).

N3o0paxkeHne Ha dyepTexax M MOJEISAX PACCTOSHUSA U 0OOCHOBAHHE
CBOMX CyxzeHui. OmnpeneicHue UM BBIUYUCICHUE PACCTOSHUHM B
npoctpanctBe. [lpumenenne Gopmyn U TeOpeM IUIAHUMETPUU JUIS
pelieHus 3a1ay.

O3HaKOMJIEHHE C MOHSATHEM MapaieIbHOrO MPOEKTUPOBAHUS U €0
CBOMCTBAaMH. Dopmynruposarue meopembl 0 naowaou
OpPMO20HANILHOU NPOEKYUU MHO20Y20NbHUKA.

[TpumeHeHue Teopun a1 000CHOBAHUS TOCTPOEHUH U BEIYMCICHUM.
ApPryMEeHTHUpOBaHUE CBOMX CYKICHHH O B3aUMHOM pacIOJIOKEHUU
IIPOCTPAHCTBEHHBIX (PUTYD.

MHuororpanHuKu

Onucanue W XapakTEpUCTUKA PA3IMUYHBIX BHUJOB MHOTIOI'DAaHHUKOB,
IIEPEUHCIICHAE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHre MHOTOTPAaHHUKOB U BBINOJIHEHHE IOCTPOEHHUsS Ha
N300paXEeHUSIX U MOJENISIX MHOTOTPAaHHUKOB.

BelunciieHre JIMHEWHBIX JJIEMEHTOB M YIVIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMeHTUPOBAHUE CBOUX CYKIACHUM.
XapakTepucTUKa M M300pakeHUE  CEUYCHHUS,  pa3eepmKi
MHO202PAHHUKOS, BBIYACIICHUE IIJIOMAEH TOBEPXHOCTEMN.
[Toctpoenne mnpocTeHmux ceuyeHUd KyOa, MPU3MBI, MHPAMMIBL.
[Tpumenenue (HakToB U CBeIEHUN U3 IUTAHUMETPHH.

O3HakoMiieHME € BUJAMM  CHMMETpPUM B IIPOCTPAHCTBE,
dbopMyTUpOBaHUE OMPENSICHU W CBOWCTB. XapaKTEpPUCTHUKA
CUMMETPUU TeJ BPALLEHUS U MHOTOTPAaHHUKOB.

[IpuMeHeHne CBOWCTB CHMMETPHH NIPU PEIICHHUH 3a/1a4.
Vcrnionb3oBaHue TNPHOOPETEHHBIX 3HAHUN ISl WCCIEAOBAaHUS U




MOJIECJINPOBAHUS HECTIOKHBIX 3aa4.
N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB M BBIIIOJHEHNE PUCYHKOB
10 YCIOBUSAM 3a/1a4.

Tes1a M IOBEPXHOCTH
BpallleHHs

O3HakoMJIEHHE C BUAAMU TeJl BpauleHus, (PpopMyIupoBaHHE HX
ONpeCICHUI U CBOMCTB.

@opMyIMpOBaHUE TEOPEM O CEUYEHHWH 1Iapa IUIOCKOCTbIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTUKa M H300pakeHHE TeNl BPALICHUS, MX Pa3BEPTKH,
CEUCHMSL.

Pemenue 3agauy Ha IIOCTPOEHHME CEUYEHMM, BBIYMCICHUE IJIMH,
paccTtosHui, yrioB, miomaned. [IpoBeaeHne oka3aTeNbHBIX
paccyXIeHUH MIpU pELICHNH 3a/au.

[TpuMeHeHHe CBOMCTB CUMMETPUM IpU pEIICHUM 3373y Ha Tela
BpallleHUs1, KOMOMHALINIO TEl.

N300pakeHre OCHOBHBIX KPYIJIbIX TEJl M BBIIOJHEHHE PUCYHKA I10
YCIJIOBUIO 3aJ1a4H.

HN3mepenus B
reoMeTpHuu

O3HakoMJIEHHE C TOHATUSMH IJIOMIAAN U 00beMa, aKCHOMaMH

Y CBOMCTBaMH.

Pemennie 3amau Ha BBIYUCICHUE IUIOMIAACH TIIIOCKUX QUIyp C
NPUMEHCHHEM  COOTBETCTBYIOIIMX  (opmyn u  (akTtoB U3
IJIAHUMETPUH.

W3ydeHue TeopeM O BBIUUCICHUH 00bEMOB IPOCTPAHCTBEHHBIX TEll,
peleHue 3a7a4 Ha MpuMeHeHue GopMyI BEIYUCICHUS 00bEMOB.
W3yuenne ¢GopmMya Ui BBIYHCICHHS IUIOIIAACH TTOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPALLICHHUS.

O3HakOMJIEHHME C METOJOM BBIYMCICHHUS IUJIOLIAJAN IOBEPXHOCTH
chepsl.

Pemenne 3amad  Ha  BBIYMCIICEHHME IUIOIIAJEH  IOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI.

Koopaunartsl u
BEKTOPbI

O3HakoMjieHME C TIOHATUEM BekTopa. M3yueHue aexkapToBOH
CUCTEMBl KOOPAMHAT B IMPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM
KOOPJHMHATAM TOYEK U IJIOCKOCTEH, HaX0KIEHHE KOOPIUHAT TOYEK.
Haxoxxnenue  ypaBHEHHH  OKpPYXKHOCTH, c(epbl, IJIOCKOCTH.
Beruncnenue paccTossHUNA MEKy TOYKAMH.

N3yyeHue CBOMCTB BEKTOPHBIX BEJIWYMH, IIPABWI PA3I0KEHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPABHII HAXOKIACHUS
KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, MPAaBWI JEUCTBUH C
BEKTOPAMH, 3aIaHHBIMA KOOPJIWHATAMM.

IIpuMeHeHne Teopuy NpU PEILICHUH 3a1a4 Ha JCHCTBUS C BEKTOPAMH.
N3yueHne CKalsIpHOrO TNPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
yYpaBHEHUs IpsAMOM M INIOCKOCTH. IIpumenenue Tteopun mnpu
pelIeHny 3aa4 Ha JEHCTBHSA C BEKTOPAaMH, KOOPJAWHATHBIA METON,
IIPUMEHEHUE BEKTOPOB JUIA BBIUUCICHUS BEJIMYMH YIJIOB W
pacCTOSHUM.

O3HakoMJIEHHME C JO0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUHM O
B3aMMHOM PACIIOJI0KEHUH MPSAMBIX U INIOCKOCTEN C MCIIOJIB30BAHUEM
BEKTOPOB.




5. YCJIOBHUS PEAJIM3AIIMYA PABOYEN ITIPOTPAMMBI YYEEHOM
JANCHUITIJINHBI

5.1. TpeOoBanusi K MHHUMAJIBLHOMY  MATepPUAJIbHO-TEXHUYECKOMY
o0ecneyeHmIo.

Peanmuzanust yuyeOHOM IUCHMIUIMHBI TpeOyeT Hamuuus ydeOHOro kaOWHeTa

MaTEeMaTUKH.
5.1.1. OGopynoBanne kKadOUHeTa MATEMATUKMN:
— 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 00yUYeHUs:
- KOMIIBIOTEP.
5.2.  JlelicTByOlIasi HOPMATHBHO-TEXHUYECKAss M  TeXHOJOTHYecKas
JTOKYMEHTALMS:

— TpaBWJIa TEXHUKWA OE30MTaCHOCTH W MPOW3BOACTBEHHON CAaHUTAPHUU;

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

Jlna cmyoenmogs

1. Amnumos Ill. A. u Op. Maremaruka: anreOpa ¥ Hayalla MaTeMaTHYECKOIrO
aHanu3a, reomeTpus. Anredpa U Hadajla MaTeMaTHYECKOTo aHayiu3a (0a30BbIA U
yrayonennsiit ypoBuu).10—11 kmacesl. — M., 2014.
2. Amanacan J1. C., Bymyszoe B. @., Kaoomyes C. b. u op. Matematuka: anrebpa u
Hayaja MaTeMaTU4YecKoro aHanuza. l'eomerpus. I['eomerpusi (0a30BbIi U
yrayOoneHHbiil ypoBuu). 10—I1 1kmacesl. — M., 2014.
3. Koamoeopos A.H. u op. Anrebpa u Hadajga MaTeMaTHYecKoro aHanm3a. 10-11
Knaccel. YueOnuk. - M., 2010.
4. Ilocopenos A.B. I'eometpus 10 — 11 knaccel. YuebHuk. — M., 2012.
5. Konsieun FO.M., Trauesa M. B, @eooposa H. E. u op. Matemartuka: anredpa u
Havajla MaTeMaTHIeCKOro aHaim3a. Anrebpa v Hadajga MaTeMaTHYeCKOTO aHaln3a
(6azoBbIii u yrayOnenuslil ypoau). 10 kiace / mox pen. A. b. XKkuenko. — M.,
2014.
6. Konseun FO.M., Tkauesa M. B., @eooposa H. E. u op. MatemaTuka: anredpa u
Hayajia MaTeMaTUYeCKOro aHanu3a. Anrebpa M Hayajla MaTeMaTUYECKOro aHajau3a

(6azoBbIii 1 yrayOneHHblil ypoBau). 11 kiace / mox pen. A. b. XKkuenko. — M.,
2014.
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oOpaszoBaHus».
[lucemo JlemaprameHTa TrOCYJIapCTBEHHON TMOJMUTUKA B cdepe MOArOTOBKU
pabouux kagposu 1O MunucrepctBa oopazoBanus u Hayku PO ot 17.03.2015
No  06-259 «PexoMeHmanuy MOOPraHU3AIMK TOJYYEHUS CPEIHEro OOIIero
oOpa3oBaHMsI B TMpeAeliax OCBOEHHUS 00pa30BaTEIBHBIXIIPOTPAMM CPEIHETO
npodeccuoHanbHOro0 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHus ¢
ydgeToM TpeOoBaHui  (eaepallbHBIX  TOCYJAapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHIApPTOB U  MOJy4aeMOHNpodecCuu  WIH  CIEHUATbHOCTH  CPEIHETO
poeCcCHOHATTEHOTO 00pa30BaAHU.
bawmarkos M. U. MaremaTuka: KH. JiJIs IpenojaBartesis: MeTo1. mocooue. — M.,
2013
bawmaxos M. U., [[vicanos ILI. M. Metogudeckoe MmocoOue s MOATOTOBKH K
E['D. — M., 2011.

Humepuem-pecypcol
www. fcior. edu. ru (MuadpopManuoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepHuabl).
www.  school-collection. edu. ru (EmuHas  komekmum  IUQPPOBBIX

00pa3oBaTeIbHBIX PECYPCOB).

http://www.youtube.com/watch?v=TxFmRLiSpKo (I"eomeTpuyeckuii CMbICIT
IIPOU3BOIHON).

http://www.youtube.com/watch?v=PbbyP80Ev-g (JIekuus o Teme «IlepBooOpa3nas
Y HEONIPEICIICHHBIA HHTETPaID)).
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel (Tabmmuiia
OCHOBHBIX HHTETPAJIOB).
http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel (Jlekuus o
Teme «HenocpencTBeHHOE UHTETPUPOBAHUEY ).
http://www.youtube.com/watch?v=C_7clQcJP-c (Teopus BeposTHOCTEIH).


http://www.youtube.com/watch?v=TxFmRLiSpKo
http://www.youtube.com/watch?v=PbbyP8oEv-g
http://www.youtube.com/watch?v=3qGZQW36M8k&feature=channel
http://www.youtube.com/watch?v=7lezxG4ATcA&feature=channel
http://www.youtube.com/watch?v=C_7clQcJP-c

