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OpnobpeHa UKI0BON KOMHUCCHEN CocraBiieHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

(U3NKO-MaTEMaTHIECKUX (denepambHOTO TOCYAApCTBEHHOTO 00pa3oBa-
TUCTIATLTAH TENBHOTO CTaHJApTa CpeaHero obmero obpa-
ITpotokon Ne 1 ot 31.08.2023r. 3oBanus (IIpukaz MwunoOpHayku Poccum Ne

413 ot 17.05.2012 r. (3apeructpupoBan Mu-
HUCTEPCTBOM tocTuliuu Poccuiickoit ®enepa-
uuu 7 utonst 2012 r. Ne 24480) (c uzmeHeHus-
MH)); nmHcbMOM JlemapTameHTa rocyiaapcTBEH-
HOU MOJIUTUKU U B chepe CpeaHero npodeccu-
OHAJILHOTO 00pa3oBaHMs U MPO(HEeCCHOHATBHO-
ro oOydeHuss MUHHUCTEPCTBA TPOCBEIICHUS
Poccun Ne05-592 ot 01.03.2023 «Pexomenna-
UMM TI0 peajnu3aluy CpeHero odmiero oopa-
30BaHUA B TpeJesiax OCBOCHHsI 00pa3oBaTellb-
HOW TPOTpaMMBbI CPEIHETO MPOdEeCCHOHATBHO-
ro oOpa3oBaHUS»; MPUMEPHON MPOTrpamMMbl

Maremarunka
IIpeacenareib HUKI0BOM KOMUCCHHU 3am. 1upekTOopa no yuedHoii padore
A.A. berenueBa A.10. Ky3bmun
Aemop:
berenueBa A.A. — npenoaasatesib PI'BOY BO «AT'TY» OCIT «BKMPIIK»
Peyenzenmur:

AkcenoBa I''A. - npenogasarenb PI'bOY BO «AT'TY» OCIT « BKMPITK»
Cypunoa H.C. - IpenojaBaTeslb MaTeMAaTUKK BbIcIIed kateropun Kacnumiickuid
Huctutyt Mopckoro u Peunoro tpancnopra, punuan @I'bOY

BO BI'YBT



1. IllosicHuTEABLHAS 3AIIMCKA

VYuebnas qucnurumaa OJ1.07 MaTtemaruka sBIsieTCsl 0053aTeNbHON YacThio 001meo0pas3o-
BaTEJBHOIO IMKJIA 00pa3oBaTeIbHOM MPOrpaMMbl MOJATOTOBKH CHEIMAIMCTOB CPEIHEro 3BEHA B
coorBercTBUH ¢ PI'OC 1Mo cHenuanbHOCTH CpelHEero MpoecCHOHATBLHOrO 00pa3oBaHus (nalee
CIIO) 35.02.10 O6paboTka BomHbIX OHopecypcoB, 35.02.09 Boaubie 6uopecypchl U aKBaKyJIbTY-
pa ¥ IPUMEPHOM IPOrpaMMbl JUCLHHUILIMHEI MaTemaTuka.

Pabouas nporpamma y4eOHOM NMCHUIUIMHBI HAllpaBieHAa HA OCBOGHUE YMEHUN U 3HAHUH,
HEOOXOUMBIX st (hopMupoBanusi U pa3Butus cienyrommx kommereHnwii: OK 01. Beibupats
crocoObl penieHus 3a1a4 npodeccuoHalbHON NeSTeNbHOCTH MPUMEHUTEIBHO K Pa3InyHbIM KOH-
tekcraM; OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEICTBA NIOUCKA, aHAIN3A U UHTEPIIPETALIUN UH-
dbopmaruu, 1 MHGOPMAIIMOHHBIE TEXHOJOTHH Ui BBIMOJIHEHUS 3a]a4 Mpo(hecCHOHATBbHON Jes-
tenpHocTH; OK 03. IlmanupoBath U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JTMYHOCT-
HOE€ pa3BUTHE, IPEAIPUHUMATENIBCKYIO NESTEIBHOCTh B IPpOodecCHOHaIbHOU cepe, UCI0NIb30BaTh
3HaHUS 10 (PUHAHCOBON TPAMOTHOCTH B PA3IIMYHBIX KM3HEHHBIX cutyarusix; OK 04. DddextuBHO
B3aMMOJIeiCTBOBAaTh U paboTaTh B KoiuiekTUBe U koMmanze, OK 05. OcyiiecTBisiTh YCTHYIO U
NUCHbMEHHYI0O KOMMYHHUKAILIMIO Ha TOCYAAapCTBEHHOM s3bike Poccmiickoii denepanyu ¢ ygeTom
O0COOCHHOCTEH cOIUaNbHOrO U KynpTypHOro kontekcta; OK 06. IlposBIsiTeh TpakIaHCKO-
NaTPUOTHUYECKYIO MMO3UINIO, IEMOHCTPUPOBATh OCO3HAHHOE TMOBEACHNE Ha OCHOBE TPATUIIOHHBIX
00IIeYeI0BeYeCKUX [IEHHOCTEH, B TOM YHUCJIE C Y4€TOM TapMOHHM3alMi MEKHAI[MOHAJIbHBIX U
MEKPEITUTUO3HBIX OTHOMICHUH, MPUMEHSATh CTaHIAPThI aHTHKOPPYNIHOHHOTO moBeaenus; OK 07.
CopeiicTBOBaTh COXPAHEHUIO OKPY)KAIOIIEH Cpelbl, pecypcocOepekeHnI0, MPUMEHSITh 3HaHUA 00
M3MEHEHHMHU KJIMMaTa, IPHHIUITBI 0EPeXIIMBOTO MPOU3BOJICTBA, 3(PPEKTUBHO AEHCTBOBATH B UPE3-
BbIuaiiHbIx cutyanusx, [IK 5.1. [lnanupoBate OCHOBHBIE MMOKa3aTeau PhIOOBOIYECKOM OpraHu3a-
nuu (crient. 35.02.09), 1K 4.1. ITnanupoBath OCHOBHBIE MTOKA3aTEIHM MPOU3BOACTBA MIPOIYKIIUU U3
BOJHBIX OMopecypcos (crerr. 35.02.10),

Coneprxanue mporpaMMbl «MaremMaTrkay HalpaBlIeHO Ha JOCTIDKEHUE CIICTYIONINX HeJIei:

e oOecneyeHrne CGHOPMHUPOBAHHOCTH TMPEIACTABICHUNH O COLUUAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHUSI MAaTEMaTHKU;

e o0ecreyeHne CHOPMHUPOBAHHOCTH JIOTMYECKOTO, aJrOPUTMHUYECKOT0 M MaTeMaTH4YeCKOro
MBIILLICHUS;

e oOecneyeHrne c(HOPMUPOBAHHOCTH YMEHHUH NPUMEHSATh IMOJYyYEHHbIE 3HAHUSA MPH PELICHUH
Pa3JINYHBIX 3a/1a4;

e o0ecrieueHue CGHOPMUPOBAHHOCTH TPEACTABICHUH O MaTeMaTHKe Kak dYacTu oole-
YEJIOBEYECKON KYJIBTYPBI, YHUBEPCATIBbHOM S3BIKE HAYKH, IT03BOJIAIOIIEM ONKMCHIBATH U U3y4YaThb
peanbHbIE MPOLIECCHI U SBJICHHUS.

B pabouyio mporpamMmmy BKIIIOUYEHO COJIEpKaHUE, HAMpaBICHHOE Ha (HOPMHUPOBAHHUE Y
00ydJaronmxcsi KOMIETEHIIUH, HeoOXoauMbIX i kadecTBeHHOro ocBoeHus IIIICC3 CIIO Ha
0aze OCHOBHOrO 0O0OmIero o00pa3oBaHUs C TOJYYCHHEM CPEAHETro OO0IIero oOpa30BaHMUS;
MpPOrpamMMBbl MOJATOTOBKH CIEIIUAIMCTOB CPEAHETO 3BEHA.

1.1. OOmas xapakTepucTuKa y4eOHOIl JUuCHMILIUHBI «MaTemaTuka:
ajiredpa u HaYaJIa MAaTEMATHYECKOI0 AHAJIU3a, T€OMETPHUS

Maremartuka sBisieTcst pyHIaMEHTaIBHOM 00111€00pa30BaTEIbHON AUCIIUTUTMHONW CO CIIOKHB-
ITUMCSI YCTOWYUBBIM COJICPYKaHUEM U OOIIUMH TPEOOBaHUSMH K IOJTOTOBKE 00yJarOIITUXCS.
OO0mme eIy M3y4eHUs] MAaTEMaTUKU TPAIULIMOHHO PEATU3yIOTCS B YEThIPEX HAINPABJICHUSX:
o oO0I1ee mpeacTaBiIeHUe 00 UISSX U METOJIaX MaTEMAaTHKU;
e UHTEIJIEKTYaJbHOE Pa3BUTHUE;
e OBJIAJACHUC HCOGXO,[[I/IMI:IMI/I KOHKPCTHBIMU 3HAHUAMU U YMCHUAMU



e BOCIIUTATEJILHOE BO3IEIHCTBHE.
N3ydyeHne MaTeMaTUKN YYUTHIBACT CIICIIM(PUKY OCBANBAEMbIX O0YYAOIIMMHUCS CIICIIUATFHOCTH
CIIO u obGecrieunBaercs:

e BHIOOPOM PA3INYHBIX ITOAXOI0B K BBEICHUIO OCHOBHBIX TTOHSTHIA,

e (opmupoBaHMEM CHUCTEMBbl Y4YeOHBIX 3aJlaHuid, oOecmeunBaronuX 3(PdeKTHBHOE OCY-
IICCTBJICHUE BBIOPAHHBIX LIEICBBIX YCTAHOBOK;

e oO0oramieHHeM CIIeKTpa CTHJICH y4eOHOW AESTeNThHOCTH 3a CYET COTJIACOBAHMS C BEAYIIMMH
JIeATCIbHOCTHBIMM XapaKTePUCTUKAMH BRIOPAHHOM CIICIIMAIBHOCTH.
[IpodunpHas cocTaBisomas OTpakaeTcs B TPEOOBAHUAX K IOJTOTOBKE OOYYarOIIMXCS B

YacTH:

e 00IIeH CHCTEMBI 3HAHUI: COJICPIKATEIbHBIC IIPUMEPHI UCII0JIb30BAHUS MATEMAaTHUCCKHUX UICH U
METOJIOB B MPO(PECCHOHATBHON JACITCIbHOCTH;

® YMECHHUU: pa3Inyuue B YPOBHE TPEOOBAHUH K CIIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB;

® IIPAKTHYECKOIO HCIOJIb30BAHUS IPUOOPETCHHBIX 3HAHUH M YMEHHMH: HWHIUBUAYaIbHOTO
y4eOHOro OIbITa B MOCTPOCHHUH MAaTEMaTHYECKMX MOJICJICH, BBINOJIHCHHH UCCIIEI0BATEIbCKUX
MIPOEKTOB.

Conepxanne y4eOHOW IUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH COJIEp-

JKaTEeNbHBIMH TUHUSMU 00yUYEHHUSI MAaTEeMaTUKE:

e ayireOpanyveckasi JIMHUSA, BKIIFOYAIOIIAs CUCTEMATHU3AIMIO CBEICHUN O YMCIIaX; N3YICHUE HOBBIX
U 0000IICHHE paHee W3YYEHHBIX oIeparuii (BO3BEICHHEC B CTCICHb, W3BJICUCHHE KOPHSI,
norapuMupoBaHue, CUHYC, KOCUHYC, TAaHT'€HC, KOTAHTE€HC W OOpaTHbIE K HUM); U3y4YCHHE
HOBBIX BHJIOB YHCJIOBBIX BBIPAXKECHUU U (POPMYJIT; COBEPIICHCTBOBAHHE MPAKTHUECKUX HABBIKOB
U BBIYUCIHUTEIBHOW KYyJIbTYpbl, paCIIUPEHHE U COBEPUICHCTBOBAHHE aIreOpanvecKkoro
amnmapaTta, Cc(OpMHUPOBAaHHOTO B OCHOBHOM IIIKOJIe, M €ro MPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKUX U MPHUKIAIHBIX 33]1a4;

® TEOPETUKO-(PYHKIIMOHAIbHAS JIMHKS, BKIIOYAIOIIAsl CHCTEMATH3alMI0 U PACIIUPEHNE CBEICHUN
0 QYHKIIUSAX, COBEPIICHCTBOBaHHUE Ipad)UueCKNX YMEHUMN; 3HAKOMCTBO C OCHOBHBIMU UJICSIMU U
METOJJaMU MaTEMaTHYECKOTO aHajin3a B 00beMe, MO3BOJISIONIEM UCCIIEOBATh dIIEMEHTapHBIE
GYHKIMM W pemiaTh MPOCTEHIINEe TeoMeTpUYecKrue, (PU3MUEeCKHe W JpPYyrue MPUKIaJIHbIC
3a/1a4i;

e JIMHUS YpPaBHEHMM W HEPABEHCTB, OCHOBAaHHAs Ha TOCTPOCHHHM W HKCCIICOBAHWU MaTeMa-
TUYECKHX MOJIeNIeH, TMepeceKaronascs ¢ anredpanyeckod U TEOPETHUKO-()YHKIIMOHAIBHON
JUHUSAMH ¥ BKJIIOYAIOIIas pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKH anreOpandecKux
npeoOpa3oBaHUM MJisi pEIICHUS ypaBHEHUM, HEPABEHCTB M CHUCTEM; (opMUpOBaHUE CIIO-
COOHOCTH CTPOUTh M HCCIENOBaTh NPOCTEHINIME MaTeMaTUYeCKHE MOJENH MPH PEHICHUU
MIPUKJIAHBIX 33]1a4, 33729 U3 CMEXHBIX U CTICITUATBHBIX JUCITUTIINH;

® TCOMETPUYECKAsl JIMHUA, BKIIOYAIOIIAsl HArJSAHBIE MPEACTABICHUS O MPOCTPAHCTBEHHBIX
durypax W H3y4yeHUE WX CBOWCTB, (HOPMHUPOBAHHE U PA3BUTHE MPOCTPAHCTBEHHOTO
BOOOpaX€HHUs, PA3BUTHE CIIOCOOOB TEOMETPUUYECKHX HW3MEPEHHM, KOOPJAMHATHOTO W
BEKTOPHOT'O METO/IOB JIJISl PEILICHUS] MATEMaTHUYE€CKUX U MPUKIIA/IHBIX 3a]1a4;

e CcToXacTH4ecKas JUHUS, OCHOBaHHAs HAa pa3BUTUU KOMOWHATOPHBIX YMEHUM, MPEJCTABICHUHN O
BEPOSITHOCTHO-CTATUCTUIECKUX 3aKOHOMEPHOCTSIX OKPY>KAIOIIETO MUPA.

B paGoueii mporpamMMe yueOHBIH MaTepuan IMpeacTaBieH B (QopMe Yepeayrolerocs
pa3BepThIBAHUS ~ OCHOBHBIX  COJEp)KaTEeNbHBIX  JIMHUH  (ayreOpanyeckod,  TEOPETHKO-
(GyHKIIMOHAJIBHOW, YpaBHEHUI U HEPaBEHCTB, TEOMETPUUYECKOM, CTOXAaCTHUECKOM ), UTO MO3BOJISIET
ruOKO UCIIONIb30BaTh UX PACHOJIOKEHUE U B3aUMOCBSA3b, COCTABIIATh KAJICHIAPHO - TEMaTHYECKUI
MJaH, Y4uThIBas crnenuduky ocBamBaeMmblix creruanbHocTe CIIO, rayOuHy wu3ydeHus
MaTepuaia.



N3yuenne ob6meoOpa3oBaTenbHON Y4eOHONW IUCHMIUIMHBI «MaTemMaThukay 3aBepIIacTcs
MOJIBEJICHUEM UTOTOB B (hOpMe IK3aMEHA B paMKax MPOMEKYTOUHOUN aTTeCTaIllui 00y4JaronInuxcs B
nporecce ocsoenus [ITICC3 CIIO ¢ nomydeHneM cpeaHero ooimero oopa3oBaHus.

C uenplo akKTHBU3ALMH JCATEIBHOCTH OOYYAIOUIMXCS Ha YPOKE HMCIOJIB3YIOTCS CIEAYIOIINE
TUJAAKTUYECKUE WUTPbl: MAaTEMaTHYeCKOe JAOMHUHO, KapTOUYKH OOpaTHOM CBSI3M, MaTeMaTUYECKUI
00, MO3roBasi aTaka; YBPUCTHUECKHUE W TIOUCKOBEIE Oece/bl, ydeOHbIE KPOCCBOP/IBI, MaTeMaTHY e-
CKHue AUKTaHThl; ypoku Tuna KBH.

[Tpu w3yueHUM AWCHMILINHBI «Maremarukay oOpaliaeTcs BHUMaHUE OOYYarOIIUXCs Ha ee
MPUKIIATHON XapakTep, Ha TO, TJe U KOrJa U3y4yaeMble TEOPETUUECKHE MOJOKEHHS U MpaKTuye-
CKHE HaBbIKA MOTYT OBITh UCIIOJIb30BAHBI B OYIyIIEH MPaKTUUYECKON JAesTeNbHOCTH. B mporpamme
MOMYEPKUBAIOTCS MEXAUCHUIIIMHAPHBIE CBSI3M MAaTEeMAaTUYECKOTO COJIEpP)KaHUSA C y4eOHBIM CO-
nepkanreM 0a30BbIX oOpa3oBarenbHbIX AuciiuiuinH (OB, dusuka, MHdpopaaruka);

W3ydeHnue marepuana npoBoaAuTcsa B ¢popMe, TOCTYMHONW MOHUMAHUIO, a TaKKe COOJII0/1aeTCs
MIPEEMCTBEHHOCTh B OOYYEHHUH, €IMHCTBO TEPMHUHOJIOTUHA U 0003HAYEHUN B COOTBETCTBUU C JICH-
CTBYIOIIMMHU TOCYIapCTBEHHBIMU CTaHAapTamu. [Ipu nmpoBeaeHnn 3aHSITUH:

MCIIOJIB3YIOTCSL Y4€OHbIE TOCOOMS, TEXHUYECKUE U HATJISAIHBIE CPEJICTBA 00yUCHNS,
MIPOBOJIATCS HECIIOKHBIC NEAYKTUBHBIE U HHAYKTUBHBIC PACCYKICHUS;

000CHOBBIBAIOTCS IIIarU PEIICHUS 3a7a4;

bopMyIUPYIOTCS ONpEeICHUsI MATEMAaTUYECKUX TTOHSTHH;

MOJIB3YIOTCA MATEMATHYECKON TEPMUHOJIOTMEN U CUMBOJIMKOW;

MUCHbMEHHO 0(OPMIISIIOTCS pElIeHUs 3a/1a4;

bopMynupyrOTCA Ha MAaTEMAaTUYECKOM SI3bIKE HECIIOKHBIE MIPUKIIAIHbIC 33/1a4H;

MOJIb3YIOTCS KAIbKYISATOPOM;

CaMOCTOSITENILHO M3y4YaeTcsl y4eOHbII MaTepHall.

B nensx s dexTuBHON peanu3anui JaHHOH MporpamMmsbl, (GopMUpOBaHMs OOIIMX U Ipodec-
CHOHAIBHBIX KOMITETEHIIUNH 00YYaromuXxcsi MpernoaBaTesb UCMOJIb3YeT COBPEMEHHbBIC JHIAKTH-
YyecKue MPUEMBI U METO/bI (MIPOOIEeMHOE H3JIOKEHHE YUeOHOro MaTepuasa, UCMOIb30BaHUEe TIPO-
OJIEMHBIX BOMIPOCOB U 3aJaHUM, UCCIEI0BATEIIbCKOE (HDOPMUPOBAHNE MATEMATUUECKUX TOHITHH,
UTPOBBIC TEXHOJIOTHH, METOJ] IPOEKTOB U JIp.).

1.2. MecTo y4eOHOIl TMCHUILIUHBI B Y4eOHOM IJIaHe

YyeOnass gucnuruinHa «MareMaTuka» SBJSETCS Y4eOHOW TUCIUIUIMHOM M BXOIUT B
00111€00pa30BaTEIbHYIO MOATOTOBKY KakK MPOoQUIbHAS JUCIUTIINHA.

[TocnenoBarenbHOCTh M3yYEHUSI TEM MPOrPaMMBI PacKphIBAaeTCs B TemMaTHdeckoM miane. [1o
Ka)K}IOﬁ TEMEC IMPUBOIATCA O606HI€HHI:IG Tpe60BaHI/I$I K JJUYHOCTHBIM, MECTAIIPEAMETHBIM W IIPC -
METHBIM Pe3yJIbTaTaM.

1.3. Pe3yabTaThl 0CBOCHHMS Y4eOHOW AUCHMILINHBI

OcBoeHue conepkaHusi y4eOHOW AUCIUIUIMHBI «MareMmaTtnka» 00eCTeunBaeT TOCTIKEHUE
00yYaIOIIUMUCS CIETYIOIINUX Pe3yibmamaos:

JIUYHOCHIHBIX 8 00YyUeHUU .

e CchOPMUPOBAHHOCTH TMPEJICTABICHUA O MaTeMaTHKE KaK YHHBEPCAIbHOM S3BIKE HAYKH,
CPEICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOIIECCOB, UIEAX M METOJIaX MAaTEMaTHKH,

e TIOHHMAaHUE 3HAYUMOCTH MaTeMaTUKU TS HAay4YHO-TE€XHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHUS K MAaTEMAaTHKE KaK K YacTh OOIICYEIOBEYECKON KYIbTYpPHI
yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MATEMATUKH, 3BOJTIOIMEN MaTEMaTUYECKUX WUJICH ;

e Pa3BUTHE JIOTHYECKOTO MBINIJIEHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHS, AJITOPUTMHYECCKOMN
KYJIbTYpbl, KPUTHYHOCTA MBIIUJICHUSI HAa YpOBHE, HEOOXOAMMOM Juis  Oymyien
po¢eCCHOHAIBHON JEATENHHOCTH, JUTSl POAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;



OBJIQJICHEC MAaTEeMaTUYECKUMH 3HAHUSAMH M YMEHHSIMH, HEOOXOIMMBIMU B TOBCEIHEBHOM
JKM3HHM, JUIi OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JIMCHUIUIMH W JUCIHHUIUIMH
po)eCCHOHAIBHOTO IIMKJIA, JJIA TOJY4YeHHs OoOpa30BaHMs B 00JIACTAX, HE TPEOYIOIIHNX
yIIIyOJIeHHONW MaTeMaTUYeCKOM MOATOTOBKY;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTHKECHUN
BCEH JKM3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO
YCHEITHON MPoheCCHOHATBHON U 00IIIECTBEHHOM JIeATEILHOCTH;

TOTOBHOCTB U CITOCOOHOCTB K CAMOCTOSITEIIbHOM TBOPUYECKOM M OTBETCTBCHHOM JICSITCIIBHOCTH;
TOTOBHOCTh K KOJUICKTUBHOU paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTEIIbHOM,
OOIIECTBEHHO TIOJIE3HOHM, Y4eOHO-HCCIEIOBATENbCKOM, MPOEKTHOH © JPYrHMX BHJIAX
eI TEIILHOCTH;

OTHONICHHE K TPO(ECCHOHATBHONW AEATETbHOCTH KaK BO3MOXKHOCTH Y4YacTHSl B PEHICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIIMOHATIBLHBIX MTPOOJIeM;

JIUYHOCMHbIE nPpU 60CRUMAHUU.

JIP.4 TlposiBasitomiuii ¥ AEMOHCTPUPYIOIIMI YBa)X€HUE K JIIOJAM TpPyZa, OCO3HAIOIIUN IICH-
HOCTh coOcTBeHHOrO Tpyaa. Ctpemsmuiics K (GOPMUPOBAHHUIO B CETEBOM Cpejie TUYHOCTHO U
po(hecCHOHANBHOTO KOHCTPYKTUBHOTO «1IM(POBOTO CIeaAa.

Memanpedmemublx:

YMEHHUE CaMOCTOSITEIbHO ONPEAEIIATh LENH JAESITEIIbHOCTA U COCTABIIATD IUIAHBI ACSITEIbHOCTH;
CaMOCTOSITEJIbHO ~ OCYIIECTBIISITh, KOHTPOJMPOBATh M KOPPEKTUPOBATH JACSATEIbHOCTD;
HCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI JUISl IOCTUKEHUS IMOCTABIEHHBIX LEIEH U pealn3aliu
IUTAHOB JESITeNIbHOCTH; BHIOMPATH YCICIIHbIE CTPATETUU B PA3IMYHBIX CUTYaIUsX;

YMEHHE TPOAYKTHBHO OOIIATBCS © B3aWMOJCHCTBOBATH B  TIPOIECCE COBMECTHOM
NESTEIIbHOCTH, YYHUTHIBATh TO3UIMH JIPYTUX YYaCTHUKOB JIEATEIBHOCTH, 3(PPEKTUBHO
pazpemniaTb KOHQIUKTHI;

BIIQJICHUE  HAaBBIKAMHU  II03HABATEIbHOW,  y4eOHO-HCCIICOBATEIBCKOW H  IPOEKTHOM
NeATeTbHOCTH, HABBIKAMM  pa3pelieHus TpoOieM; CIOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELICHUS TPAKTUUECKHUX 3a/1a4, IPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MMO3HAHUS;

TOTOBHOCTb M  CIHOCOOHOCTh K  CaMOCTOSITENbHON  MH(GOPMAaIMOHHO-TIO3HABATENbHOM
JEeSTENIbHOCTH, BKIIOUash YMEHHE OPUEHTUPOBATHCS B Pa3jIMYHBIX UCTOYHHMKAX MHGOpMAIUH,
KPUTUYECKH OIEHWBATh W WHTEPHPETUPOBATH HHGOPMAIUIO, TOJYYaeMYyI0 H3 DPa3IUYHBIX
HMCTOYHHKOB;

BJIAJICHUE SI3BIKOBBIMHM CPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOUYKY
3pEHMs], UCTIOJIB30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHUE HABBIKAMH TI03HABATEILHON pedIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUN U
MBICITUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWIA, TPAHUI] CBOEIO 3HAHUS U HE3HAHUS,
HOBBIX [MO3HABATENIbHBIX 33]1a4 U CPEACTB JJISI UX JOCTUKECHHUS;

[EJICyCTPEMIICHHOCTh B TIOMCKaX W TPUHSITHH PEUICHUW, COOOPa3uTEIBbHOCTh M HHTYHIIWS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJACTaBICHUHN; CMOCOOHOCTh BOCIPUHHUMATH KpPacoTy U
rapMOHHIO MUDA;

npeomemmuix:

C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ O MAaTéMaTHKE KaK 4aCTH MPIpOBOﬁ KYJIbTYPbl U MCCTC
MaTeMAaTHKu B COBpeMCHHOﬁ OUBUIIN3all1H, croco0ax OIMUCAHUS SBIICHHI pCaJIbHOI0 MHpa Ha
MAaTEMAaTHYCCKOM A3BIKEC,

C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 0 MaTeMaTUYeCKHUX TMOHITHAX KaK BaKHEHUIIHUX
MAaTCMAaTHYCCKHUX MOJCIIAX, IIO3BOJIAIOINMUX OIIMChIBATL MW HM3Y4YaTb Pa3HbIC IIPOLCCCHI H
SABJICHUSA; TIOHUMAHUC BO3SMOXHOCTH aKCUOMATHUYCCKOI'0 IIOCTPOCHUA MAaTEMATUICCKUX TeOprI;
BJIaACHUC MCTOAaMM JOKa3aTCJIbCTB W aJrOPUTMOB PpPCHICHUA, YMCHUC HX IMPUMCHATD,
MMPOBOAUTDH NOKA3ATCIIBHBIC PACCYKACHUA B XOAC PCUHICHUA 3a4a4;



e BJAJCHUE CTAHJAPTHBIMM IIPUEMAMH DPELICHUS PALMOHAIBHBIX U HUPPALMOHAIBHBIX,
MIOKa3aTeJIbHbIX, CTEHNEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAaHUE FOTOBBIX KOMIBIOTEPHBIX MTPOTPaMM, B TOM YHUCJIE I ITOUCKA MIYTH PELICHUS
Y WUIFOCTPALIMK PEUICHUS] YPABHEHHUI U HEPABEHCTB;

e chOPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHUSX MAaTEMaTUYECKOrO aHAIIN3a U UX
CBOICTBaX, BIAJCHHEC YMEHUEM XapaKTepU30BaTh IOBEACHHE (YHKIUH, HCIOIb30BaHUE
MOJIYYEHHBIX 3HAHUM JJI1 OMCAHUs U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

® BJQJICHUE OCHOBHBIMU MOHSATUAMU O IUIOCKUX W HIPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
durypax, #X OCHOBHBIX CBOWCTBax; C(HOPMHUPOBAHHOCTH YMEHHUS  pPaclo3HaBaTh
reoMerpuueckue GUrypbl Ha Yeprexax, MOJENSIX M B pealbHOM MHUpE; NpHUMEHEHUE
W3YYCHHBIX CBOWCTB reOMETpHUYECKUX (puryp u HGopMyI A peuieHUs] TeOMETPUIECKHX 3a1a4
Y 3aa4 C MPAKTUYECKUM COJIEPIKAHUEM;

e c(hopMUPOBaHHOCTH MPEACTABICHUNW O MPOLIECCAX W SBJICHUSX, MMEIOIIMX BEPOSATHOCTHBIN
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MUPE, OCHOBHBIX MOHSATHSIX
3JIEMEHTApHOU TEOPUM BEPOATHOCTEH; YMEHUM HAXOAUTh M OLIEHUBaTh BEPOSITHOCTH
HACTYIUICHUS COOBITHI B IPOCTEUIITUX MPAKTUUYECKUX CUTYAIMX U OCHOBHBIC XapaKTEPUCTUKHU
CIIy4yalHbIX BEJIMYUH;

® BJIQJICHUE HABBIKAMU MCIOJIb30BAHUSA TOTOBBIX KOMITBIOTEPHBIX IPOrpamMM MpPH PEUICHUU
3a/1a4.

[Tporpamma paccumrana Ha 320 wacoB. M3 Hux ayautopHas (oOs3arenbHasi) Harpyska
oOyuaromuxcst — 296 yacoB; camocTosATeNbHas padoTa oOyyatonuxcs — 12 yacoB, KOHCYIIbTa-
uuu — 4 yaca. [Ipomexyrounas ¢opma arrectauuu B 1 U Bo 2 ceMecTpax — MHCbMEHHbBIN
SK3aMeEH.



2. TeMmaTnyeckui IJIaH

Makcu- Kou-Bo aya. yacos npu
MaJibHasA 04HOM (popme 00yUeHUs
HaumeHoBaHue pa3jiejioB U TeM
Harpyska, JIa6. Ipak.
yac. Bcero
pao. 3aH.
BBenenne 1 1
Pa3nen 1. Aureopa 22 22
Tema 1.1. PazBuTuie NOHATHS O YUCIIE 7 7
Tema 1.2. KopHu, cTenenu u gorapu@mol 10 10
Tema 1.3. IlpeoOpazoBanue anreOpandeckux BbIpaxe- 5 5
HUH
Pa3nen 2. OCHOBBI TPMTOHOMETPHH 15 15
Tema 2.1. OCHOBHbIE OHATUS 1 1
Tema 2.2. OCHOBHbIE TPUTOHOMETPUUECKUE TOKJIECTBA 3) 5)
Tema 2.3. IIpeoOpa3oBanre MPOCTEHIIMX TPUTOHOMET- 4 4
PUYECKHUX BBIPAKECHUI
Tema 2.4. ApkcuHycC, apKKOCHUHYC, apKTAHI'€HC YHCIIa 2 2
Tema 2.5. Ilpocreiitue TPUTOHOMETPUUECKUE YpaBHE- 3 3
HUS U HepaseHCcmad
Kontpoabnas padora Ne 1 no paznenam 1-2 1 1
Pa3ne 3. @yHKk1uM, MX CBOMCTBA H rPaPMKH 21 21
Tema 3.1. ®yukuuu. IloHsATHE O HeNpepbIBHOCTH 1 1
byHKIUN
Tema 3.2. CpoiictBa ¢yHkumu. I'paduueckass unTep-
nperarys. [Ipumepsl QyHKIIMOHANBHBIX 3a- 3 3
BHUCUMOCTEH B peasibHBIX Ipolieccax U sBje-
HUSX
Tema 3.3. OOpatHble GyHKIMU 2 2
Tema 3.4. CrenenHsle, okazareiabHble, Jorapupmude-
CKHE U TpUroHomerpuueckue ¢pyHkuuu. O6- 15 15
paTHbIE TPUTOHOMETPHUYECKHE (DYHKITHH
KonTpoabHas padora Ne 2 no pazneny 3 1 1
Paznen 4. Hauana maTeMaTH4eCcKOro aHaJIM3a 40 40
Tema 4.1. [locnenoBaTebHOCTH 2 2
Tema 4.2. [Ipon3BoaHast U ee NpUMeHEHUE 24 24
Tema 4.3. IlepBooOpazHas 1 HHTETpaj 14 14
Pa3nes 5. YpaBHeHUs1 M HEPABEHCTBA 29 29
Tema 5.1. YpaBHeHus u cucrtemsl ypaBHeHui. Hepa-
BEHCTBA M CHCTEMBbl HEPABEHCTB C ABYMs Iie- 29 29
pPEMEHHBIMA
Pa3zjnen 6. DjiemeHTa KOMOMHATOPUKH, TEOPHUS BEPO- 9 9
ATHOCTEH U CTATHCTHKA
Tema 6.1. OcHOBHBIC TOHATHS KOMOMHATOPUKH 2 2
Tema 6.2. DeMeHTHI TEOPHST BEPOSITHOCTEH 4 4
Tema 6.3. DieMeHThl MATEMATUUECKOW CTATUCTUKHU 3 3
KonTtpoabnas pa6ora Ne 3 o paznenam 4-6 1 1




Pa3nea 7. I'eomerpus 40 40
Tema 7.1. [IpsiMbIe U TIIOCKOCTH B IIPOCTPAHCTBE 8 8
Tema 7.2. MHOTOrpaHHUKH 6 6
Tema 7.3. Tena u mOBEPXHOCTH BpalleHUS 5 5
Tema 7.4. VI3aMepeHus: B reOMETpUn 16 16
Tema 7.5. KoopauHathl 1 BEKTOPHI 3 3
KonTtpoabsnas pa6ora Ned no pazneny 7 1 1
Koncyabranuu 4 4
CamocrosiTesbHasi padoTa 12

JK3aMeH 12

Hroro: 320 296 114




3. Coaep:xanue y4eOHOM QU CIUIIIHHbI
BBenenue

Martemaruka B HayKe, TEXHUKE, DKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOU
nestenbHoCcTH. Llenu v 3a1aun n3ydeHus MaTeMaTuKu Ipu ocBoeHuu crienuansaocteit CI10.

Pa3znea 1. Aureopa

Tema 1.1. PazBuTHe NOHATHSA 0 YUCTIE

HeJ'IBIe U panuoHaJIbHBIC 4YHCIIA. I[eﬁCTBHTeHLHBIe qucia. Hpu6ﬂu9fC€HHbl€ BblYUCTIEHUA.
Komnnexkcnwvie wucna.

IIpakTuyeckoe 3anaTue Nel. Beinonnenue apugmernueckux aencTuil ¢ unciaamu. [Ipeodpaso-
BaHUE BBIPAXKCHUM.

IIpakTyeckoe 3anaTue Ne2. HaxoxxieHue nporeHTa ot yucia. Pemenue 3aau.
IIpakTyeckoe 3ansaTre Ne3. BeiuncieHre OCHOBHBIX XapaKTEPUCTUK KOMIUIEKCHBIX YHCElI,
MIPEICTABJICHHBIX B alre0pandeckoit popme.

IIpakTnueckoe 3ansiTue Ne4. JlelicTBUS HaJl KOMIIJIEKCHBIMH YHCIIAMU B PA3JIMYHBIX (OopMax
IIpakTuyeckoe 3ansaTue NeS. /IeficTBHs Hal MHOXKECTBAMU.

IIpakTnyeckoe 3ansaTue Ne6. Perenue 3a1a4 ¢ moMolsio rpagos.

Tema 1.2. Kopnu, crenenu u jorapugmsbi

Kopuu u cremenmn. KopHu HarypanbHOW cTenmeHM M3 yucia U uUX cBoiictBa. CremeHu c
palMOHaIbHBIMU II0KA3aTeIsIMU, UMX CBOWcTBAa. CTENEHM C JEHCTBUTEIBHBIMU IOKA3aTEIISIMHU.
Ceolicmea cmenenu ¢ 0eticmeumenbHblM NOKA3amesem.

Jlorapudm. Jlorapudm umcaa. OcHOBHOE jorapuMHUUYECKOe TOXKIECTBO. JleCATUYHBIC U
HaTypayibHble Jorapu@msl. [IpaBuna aelictuii ¢ norapupmamu. Ilepexo K HOBOMY OCHOBaHHMIO.

IIpeoGpa3zoBanue anredpamveckux BbIpazkeHuil. [IpeoOpa3zoBaHMe palMOHANBHBIX, Hp-
PALMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeNbHbIX U JIOTAPU(PMUUYECKUX BbIPAXKECHUI.

Apudmerndeckre AeWCTBUS HaJ YUCIAMH, HAX0XK/I€HHE MPUOIMKEHHBIX 3HAUCHUI BEJIMYUH U
MOTPEIIHOCTEN BBIYMCICHUN (a0COTIOTHON U OTHOCUTEINIBHOI ), CPABHEHNE YUCIIOBBIX BBIPAKCHHM.

Beruncnenve u cpaBHeHNE KOpHEW. BBITTOTHEHNE pacyeToB C paJuKalaMH.

Pewenne nppanuoHanbHbIX ypaBHeHHH. HaxoxieHHe 3Ha4eHMI CTENEHEN C paluOHaIbHBIMU
nokazatensimu. CpaBHeHHe creneHeil. [IpeoOpa3zoBanus BeIpaKeHUN, COACpIKAIUX CTeneHu. Pe-
LICHUE TIOKA3aTENIbHBIX YPaBHEHUN.

Pemienue npukiiaaHbix 3aaad.

Haxoxnenue 3HaueHuit orapudma no mpou3BoJsHOMY OCHOBaHMIO. [lepexon oT ogHOro oc-
HOBaHUS K JIpyroMy. Beruncienue u cpaBuenue sorapudmos. JlorapudmupoBanue 1 HOTEHIUPO-
BaHUE BBIPAXKECHUM.

[TpuOnkeHHbIe BBIYMCIECHUS U PEIICHUs TPUKIAaIHBIX 3a/1ad.

Pemenue norapupmMudeckux ypaBHEHUH.

IIpakTuyeckoe 3ansaTue Ne7. Pemienre 3a1a4 Ha NpUMEHEHUe Jjorapudma B Apyrux HayKax.

Tema 1.3. IIpeodpa3zoBanne ajiredpanvyecKux BbIpaskeHUit
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[IpeoOpa3oBaHre panUOHANBHBIX, HWPPALMOHAIBHBIX CTENEHHBIX, MOKA3aTelIbHBIX U
norapu(pMHUECKUX BBIPAKCHUN.

IIpakTyeckoe 3ansaTue Ne§. [IpeoOpazoBanue BeIpaXXeHUH, COAEPKAIIMX CTENIEHU U KOPHHU.
IIpakTuyeckoe 3anaTue Ne9. [IpeobpazoBanue norapuMUUECKUX BBIPAKCHHH.

Pa3znen 2. OCHOBBI TPUTOHOMETPUH
Tema 2.1. OcHOBHBIE TOHATHSA

Pagunannas mepa yria. BpamartenbHoe nukeHue. CHUHYC, KOCHUHYC, TAaHI'€HC U KOTAHIEHC
qucia.

Tema 2.2. OCHOBHBIC TPUTOHOMETPHYECKHE TOKAECTBA

®opmyinbl npuBeneHuss. Gopmynsl ciaoxeHus. Popmyiibl YIABOCHUS Dopmynvl NOIOBUHHO20
yena.

Tema 2.3. IlpeoOpa3oBanusi npocTedIINX TPUTOHOMETPHYECKUX BbIPasKeHU

[IpeoOpa3zoBanre CyMMBbI TPUTOHOMETPUUECKUX (PYHKIIMI B IIPOU3BEICHUE U TTPOU3BEICHUS B
CyMMY. Buipaoicenue mpueconomempuueckux QyHKyuil uepes maneeHc no108UHHO20 apeyMeHmd.

IIpakTnueckoe 3ansaTre Nel0. YporieHue TpUroHOMETPUUECKUX BBIPAXKEHUH C TOMOILBIO OC-
HOBHBIX TPUTOHOMCTPHUYCCKUX TOXICCTB.

IIpakTnueckoe 3ansTue Nell. [Ipeo6pazoBaHue CyMMbI U Pa3HOCTH TPUTOHOMETPUUYECKUX
¢byHKIMH B mpousBeaeHne u Hao0opoT. Mcnonb3oBanue GopMyll ABOMHOTO U MOJOBUHHOIO yIJIa.

Tema 2.4. ApKCHHYC, ADKKOCHHYC, ADKTAHI€HC YN CJIAa
OOpaTtHble TpUroHOMETpUYECKUE QYHKIIMHN. APKCUHYC, ADKKOCHHYC, ApKTAHT€HC.
Tema 2.5. Tpuronomerpuyeckue ypaBHeHHs 1 HEPaBeHCTBA

[IpocTeimne TPUTOHOMETPUYECKUE YPaBHEHMs. [I[pocmetiwiue mpuconomempuyeckue Hepa-
6eHcmea.

OOpaTHble TPUTOHOMETPHYeCKHe PYHKIUH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

PannaHHBIN METO/ N3MEPEHUS YIJIOB BPAILLEHUS U CBSI3b C IPAYCHON MEpPOM.

OCHOBHBIE TPUTOHOMETPHUYECKHE TOXIECTBA, (OPMYIBI CIOXKEHHUS, YABOSHHs, Mpeod-
pa3oBaHME CYMMbI TPUTOHOMETpPHUYECKHUX (YHKIMN B NpPOHU3BENEHHE, MpeoOpazoBaHUE IPO-
U3BEJICHUS TPUTOHOMETpHUECKUX (QYHKIUI B cymmy. IIpocTelinne TpUroHOMETpHUUEcKue ypas-
HEHUs U HEPaBEHCTBA.

OOpatrHble TpUTrOHOMETpUYECKHE (PYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.
IIpakTuyeckoe 3ansaTue Nel2. PermneHne TpUrOHOMETPUYECKUX YPABHEHUH.

IIpakTyeckoe 3anaTue Nel3. Pemenue cucreM npocTeMIINX TPUTOHOMETPUUECKUX YPaBHEHUI.

KonTpoabHnasi padora Ne 1 o paznenam 1-2
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Paznen 3. @yHKIMHU, UX CBOIICTBA U rPpauKu
Tema 3.1. @®ynkuuu. [louAiTHE 0 HENMPEPBHIBHOCTH (PYHKIMH

®yukuun. O6IacTh ONpeNeeHs ¥ MHOXKECTBO 3HAYCHHH; rpaguk (DYHKIUU, MTOCTPOSHUE
rpaduKoB QYHKIIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

Tema 3.2. CoiicTBa pynkuunu. I'padudeckasi unrepnperanusi. [Ipumepsni
(PYHKIHOHAJBHBIX 3aBHCUMOCTEI B peajibHbIX MpoLeccax U siBJIeHUsIX

CaoiictBa (yHKnuM. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYECHHOCTb, IEPUO-
TUYHOCTH. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HauOoJIblliee W HAaWMEHbIIEe 3HAYCHUS,
TOYKH dKcTpemyMa. ['paduueckas uarepnperanus. [Ipumepsl GyHKIIMOHATBHBIX 3aBUCUMOCTEN B
peallbHBIX Tpolleccax U SIBICHUAX. ApudmeTnueckue omnepauuud Haja (QyHkuusmu. CroxHas
byHKIHS (KOMITO3uLus). [lonsimue o HenpepuleHOCmU (PYHKYUU.

IIpakTuueckoe 3ansaTue Nel4. OnpeneneHue cBOWCTB (YHKIIUU MO TpaduKy.
IIpakTyeckoe 3anaTue Nel5. Onrcanue NporeccoB peaabHOM KU3HU C TOMOILBIO (PYHKIIHM.

Tema 3.3. O0paTHble pyHKUMU

Oopamnuvie hynkyuu. O61aCcTh ONpeEeIeHUs U 00JIacTh 3HaUeHUH oOpaTHOM (yHkuuu. I'pa-
¢k oOpaTHON yHKINH.

Tema 3.4. CTenennsle, Noka3aTebHbIe, Jorapupmuueckne U TPUroHoMeTpuyeckue PpyHk-
nuu. O0paTHbIe TPHTOHOMETPUYECKHE (PYHKIHH

Onpenenenus GyHKIMHA, X CBONCTBA U TpaUKH.

[IpeoOpazoBanus rpadukos. IlapaniensHblil IepeHOC, CUMMETPHUS OTHOCUTENBHO OCEH KOOp-
JUHAT U CUMMETPHUS OTHOCUTENIBHO Hayajla KOOPIANHAT, CAMMETPHUSI OTHOCUTENBHO MPSIMON Y = X,
pacTsDKEHHE U C)KaTue BIOJIb OCed KOOpAMHAT.

ITpumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMHU B PEaJbHBIX IPOLECCaX U3 CMEKHBIX JUCIIU-
wivH. Onpexnenenue ¢pyukuuil. [loctpoenue u urenne rpagukon pyHkuuid. Mccnenoanue GyHk-
uu. CBOMCTBa JTUHEHHOM, KBaJpaTU4YHOM, KYCOYHO-TMHEHHON M APOOHO-IMHEHHON (yHKUHUH.
HenpepriBable u nepuoanueckue pynkuuu. CBONCTBa U rpagKu CUHYca, KOCUHYCa, TAHIT€HCa U
kKoTaHrerca. OOpatHble QyHKIMH W uX rpadpuku. OOpaTHbIE TPUTOHOMETPUUECKUE (DYHKITUH.
[IpeobpazoBanms rpaduka pyakuun. ["apmonnyeckue konebanus. [Ipukinaaaeie 3aqaun.

[Toka3zarenbHble, JOrapupMHUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHUS U HepaseHCmad.
IpakTnyeckoe 3ansaTue Nel6. [Toctpoenune rpadukoB TpUTOHOMETPUIECKUX (PYHKITUI U Onrca-
HUE UX CBOMCTB.

IIpakTuyeckoe 3ansaTue Nel7. Boinonnenue npeoOpa3zoBaHuil rpa kOB TPUTOHOMETPUUYECKUX

(byHKUIUH.

KonTpoabnas padora Ne 2 o pazneny 3

Pa3znen 4. Hauana MaTeMaTHYECKOr0 aHAJIN3a

Tema 4.1. ITocaenoBaTEJILHOCTH

IHocaenoBaTe ILHOCTH. CnoocoOsl 3aJIaHUs " CBOWCTBA YHCIJIOBBIX
nocyienoBareabHoCTel. [lonamue o npedene nociedosamenvrocmu. Cywecmeosarue
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npedena  MOHOMOHHOU  O2paumuyeHHou  nocieoogameinvrHocmy.  CyMMHpOBaHHE
nocienoBarenbHOCTel. beckoHeuHo yObIBaromas reoMeTpuyeckast Iporpeccus U ee CyMMma.

Tema 4.2. Ilpou3BoaHasi U ee NpUMEHEHHE

IIpousBoanas. [TousTHe 0 MPOU3BOIHON PYHKIINU, €€ TEOMETPUICCKUI, MEXaHUYECKUIT
u (usnyeckuii CcMbICI. YpaBHEHHE KacartelbHOHW K Tpaduky dyHkuun. [IpaBmia wu
dopmynel  muddepeHIpOBaHUS, TaO0NMHWIA TPOU3BOIHBIX OSJIEMEHTAPHBIX  (YHKIIHIA.
[Ipon3BOgHBIE CYMMBI, PAa3HOCTH, NPOU3BEACHMS, 4YacTHbIE. [IpoM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX (yHKImA. [IpruMeHeHne NTPOM3BOAHOW K HCCIEIOBaHUIO (DYHKIHMHA WU
noctpoeHuto rpaduxo. Haxoxaenue HauOONbIIEr0, HAWMEHBIIETO 3HAUCHUS W
OKCTPEMANIbHBIX 3HAYeHUN (QYHKIUH. [Ipouzeoonvie 0Opamuou (yHKyuu u KOMNOIUYUU
Gdynxyuu.

[Ipumepsl MCHONAB30BaHUS MPOM3BOAHON [UIsI HaXOXKJIECHUS HAWIYYIIEr0 DPELIEHUs B
MPUKIAIHBIX 3a7adax. Bropas mpousBojHas, ee TeOMEeTpUYECKU M (PU3MUECKHUl CMBICI.
Haxoxnenne ckopoctu ais rmporecca, 3aanHoro (opMysion u rpadukoMm.

IIpakTuyeckoe 3ansaTue Nel8.HaxoxaeHre MpoU3BOAHBIX AJIEMEHTAPHBIX (DYHKIUH.
IIpakTnyeckoe 3ansaTue Nel9. Haxoxaenue npon3BOAHON CIOKHON QyHKITUH.
IIpakTuyeckoe 3ansaTue Ne20. MccienoBanue pyHKIIMN Ha HEMPEPHIBHOCTH M TOUKH pa3-
phIBa.

IIpakTuyeckoe 3ansaTue Ne21l. CocraBieHue ypaBHEHHs KacaTeabHOU K rpaduky GyHKIUN
B TOUKE

IIpakTuyeckoe 3ansaTue Ne2?2. HaxoxxaeHre CKOPOCTH U YCKOPEHHUS TP BpaIlaTeIbHOM U
NOCTYNATEIbHOM JIBUKEHUHU TOUKH C IIOMOIBIO TPOU3BOIHOM.

IIpakTnueckoe 3ansTre Ne23. HaxoxaeHue NpoMeXxyTKOB MOHOTOHHOCTH U SKCTPEMYMOB
(GYHKIIH.

IIpakTnyeckoe 3ansaTue Ne24. [TonHoe nuccrnenoBanue GyHKIMH U IOCTpOeHUE rpaduka
10 pe3ybpTaTaM UCCIEA0BaHUS.

IIpakTnyeckoe 3ansaTue Ne25. HaxoxaeHue HanboIbIIero 1 HAMMEHBIIETO 3HAaUEeHUS

GyHKIUU.
IIpakTuyeckoe 3ansitne Ne26. Pemenue 3a1a4 Ha ONTHUMaIbHBINA BAPHAHT.

Tema 4.3. IlepBooGpa3Hasi U MHTErpaJ

IlepBooOpa3snass u wuHTerpaj. IlpuMeHeHrne ONpPEACICHHOTO UWHTErpata s
HaxXOXJICHUs TIUIOMIAAN KpHUBOJMHEWHOU Tpamnenuu. PDopmyna HeroTona—IJleitoHuma.
[Tpumepsl IpUMEHEHHsI MHTETpajia B PU3UKE U TEOMETPHUHU.

IIpakTuyeckoe 3ansiTue Ne27. Haxoxaenne nepBooOpa3HbIX (QyHKITUH.

IIpakTuyeckoe 3ansaTue Ne28. HaxoxaeHne HeONpeAeIeHHOTO U ONPEIEIEHHOTO UHTE-
rpana.

IIpakTuyeckoe 3ansaTue Ne29. Haxoxaenue miomanu GUrypsl, OrpaHUueHHON THHUSIMH,
C TIOMOIIIBIO OTIPEJICTICHHOTO HHTETpaIa.

IIpakTuyeckoe 3ansaTue Ne30. Pemenue 3a1ay Ha PU3NIECKUI U TEOMETPUUECKUNA CMBICT
OTIPENIETICHHOTO WHTETpaJa.
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Pa3znen 5. ypaBHeHI/IH H HEPAaBCHCTBaA

Tema 5.1. YPaBHeHI/Iﬂ H CUCTEMbI ypaBHeHHﬁ. HepaBeHCTBa U CUCTEMbI HEPABEHCTB C
ABYMS IIEPEMECHHBIMUA

YpaBHeHMsi W CcHCTeMbl ypaBHeHWil. PanuonanpHble, HpPpaLUOHAIBHBIC,
MIOKa3aTeJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

Kopuu ypaBHeHuii. PABHOCHIIBHOCTh YpaBHEHU, HEPABEHCTB, CUCTEM.

OcHoBHbIE TTPUEMBI UX pelIeHUs (pa3joKEHUE Ha MHOKUTENH, BBEJIEHUE HOBBIX HEHU3-
BECTHBIX, [10JICTAHOBKA, rpa)uueCKU METOI).

HepaBencrBa. PannoHanbHble, UPpALMOHAIIBHBIE, NTOKA3aTENIbHbIE U MPUSOHOMEMpPU-
yeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.

Hcnoan3oBanue cBOMCTB U rpadukoB GYHKIHUHA NPH pelllecHHH YPAaBHEHUI B Hepa-
BeHCTB. Meton unTepBajioB. M3o0paxkeHue Ha KOOPAMHATHOM IIJIOCKOCTH MHOXECTBA
pelIeHNi ypaBHEHHU U HEPABEHCTB C JIBYMs IEPEMEHHBIMU U UX CUCTEM.

[Ipuknagneie 3a1aun

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JUIsl PEIICHUs COAEPKATENbHBIX 3a/a4 U3 pa3-
JMYHBIX 00J1aCTe HayKU U MPAKTUKH.

WNHurtepnperanus pe3yibTara, yueT pealbHbIX OrpaHUYCHUI.

IIpakTnyeckoe 3ansTue Ne31. Pemenne TMHEHHBIX, KBaPAaTHBIX, APOOHO-THHEHHBIX
YpaBHEHUI U HEPABEHCTB.

IIpakTuueckoe 3ansaTue Ne32. Pemenue CJIY pasnuuneiMu criocodamu. Pemenue cucrtem
HEPaBEHCTB

IIpakTuyeckoe 3ansaTue Ne33. HaxoxeHue pelmeHnii upparmoHaIbHBIX YPaBHEHUM U He-
PaBEHCTB.

IIpakTuyeckoe 3ansaTue Ne34. [loctpoenue rpaduka nokasaTeabHON PyHKINY U ONKCA-
HUE €€ CBOMCTB.

IIpakTuyeckoe 3anaTue Ne35. HaxoxaeHue pemieHuil moka3aTelbHbIX YpaBHEHUH U Hepa-
BEHCTB.

IIpakTuyeckoe 3anaTue Ne36. [loctpoenne rpaduxa norapupmudeckoid GyHKIUU U ONU-
CaHUe ee CBOMCTB.

I[IpakTuyeckoe 3anaTue Ne37. Pemenue gorapupMuueckux ypaBHEHUH.

IIpakTyeckoe 3ansaTne Ne38. Pemienne TEKCTOBBIX 3a/1a4 € TOMOLIBIO YPaBHEHUM.
IpakTuyeckoe 3ansaTue Ne39. Penienne ypaBHEeHUN 1 HEPABEHCTB C MOJYJIEM U MapaMeT-
pom.

Pazgen 6. KomOnHaTropuka, CTaTUCTHKA M TEOPHUSI BEPOATHOCTEN
Tema 6.1. DiieMeHTbI KOMOMHATOPUKH

Hctopus pa3BuTHA KOMOMHATOPUKM U €€ POJIb B PA3IMUYHBIX cepax ueroBeuecKou
Ku3HeAesTenbHocTH. (OCHOBHBIE TIOHSATUS M TpaBWjia KoMOuWHATOpuKU. Pemenue
KOMOMHATOPHBIX 33Ja4. 33Ja4d Ha IOJCUET YHcia pa3MeEIleHHUH, MepecTaHOBOK, coueTa-
HUM, pelieHue 3anad Ha mnepebop BapuanTtoB. Popmyna O6uHoma Hprotona. CpoiicTBa
OuHOMUHANBHBIX KO3 unnenToB. Tpeyronbauk [lackans.

IIpakTuyeckoe 3anaTue Ne4(). Pemenne 3a1ayu ¢ TOMOIIBI0 OCHOBHBIX (popMyIsT KOMOWHA-
TOPHKHU.
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Tema 6.2. DiieMeHTbI TEOPUHU BEPOSATHOCTEM

HcTopus pa3BuTusi TCOPUU BEPOSATHOCTEH U €€ POJb B PA3IMYHBIX cepax 4eT0oBeuecKoit
JKusHeaesTenbHoCcTU. Cobbimue, 8epoamHOCMb COObIMUS, CEOUCMBA 8ePOAMHOCMEN, Cl0-
Jrcenue u ymHoocenue eepossimuocmeil. I1oHsITHE O HE3aBUCUMOCTH COOBITHI. Bhruncienue
BEPOSITHOCTEH. JJuckpemnas cayuatinas 6eiuyuna, 3aKkou ee pacnpeoenenus. Yucnogvie xa-
PaKmepucmurku OUCKPemHOU CAVHatuHOU eeaudunvl. IloHamue o 3aKOHe OONLUUUX HUCE.
Ilpuxnaonvie 3a0auu.

IIpakTnyeckoe 3ansiTue Ne41. Onpenenenue BEpOITHOCTU CITyYaHOTO COOBITHS.
IIpakTuyeckoe 3ansaTue Ne42. OnpeaesieHre BEPOATHOCTH CITyYailHBIX COOBITUI U3 pe-
aJIbHOW KU3HHU.

IpakTuyeckoe 3ansaTue Ne43. Haxox/1eHHE YUCIOBBIX XapAKTEPUCTUK TUCKPETHOU CIy-
YaWHOW BEJIMYUHBI

Tema 6.3. Ji1IeMEeHTBI MATEMATHYECKON CTATHCTUHKH

HcTopus pa3BuTHs CTATHCTUKU U €€ POJIb B PA3IIMUHBIX cepax YeTOBEUSCKON KHU3HEIe-
arenbHOCTU. [IpencraBienne naHHBIX (TaOMUIBI, AUArpaMMBbl, TpapuKH), ceHepanbHas co-
B0KYNHOCMb, 8bl00pKaA, cpedHee apughmemuyeckoe, meouana. Ilonamue o 3a0auax mame-
Mamuyeckou Cmamucmuxu.

Pewenue npaxmuueckux 3a0au ¢ npumeHeHuem 6eposmMHOCHHbIX MENOO08.

IIpakTnueckoe 3ansaTue Ned44. I'padudeckoe npeacraBieHUue CTATUCTUYECKUX TaHHBIX.
Haxoxaenne xapakTepucTUK BBIOOPKH.

Kontpoabnas padora Ne 3 o paznenam 4-6

Pazgea 7. I'eomerpus

Tema 7.1. IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX NPsSMBIX B IPOCTPAHCTBE. YTOJ MEXAy NpsAMbIMU. B3a-
MMHO€ pPaclOJIOKEHUE MPSAMBIX M IUIOCKOCTEH. [lapaiienbHOCTh NMPSMOM M IJIOCKOCTH.
[TapaymenpHOCTh TUIOCKOCTEH. [lepneHauKyIsIpHOCTh MpAMOW M IIOCKOCTH. Ilepnenau-
KYJIIp U HAKJIOHHAs. YTOJI MEXIYy NPAMOH U MJIOCKOCThIO. Teopema 0 Tpex meprneHAuKyIs-
pax. /JIByrpaHHbId yroia. Yroa MexXAQy IUIOCKOCTAMH. lleprneHauKynspHOCTh JBYX
IJIOCKOCTEMN.

I'eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapaUIETbHBIA MEPEHOC, CUMMETPUS
OTHOCHUTEIIBHO IUIOCKOCTH.

IIpu3Haky ¥ CBOMCTBA MAapaJUIEIbHBIX U NEPIEHANKYIISPHBIX IUNIOCKOCTEH.

Paccrostnie oT TOYKM 10 IUIOCKOCTH, OT MPSAMOM IO IUIOCKOCTH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU, MEKTy CKPELMBAIOLIUMUCS MPSIMBIMHU, MEX]1y IPOU3BOJIBHBIMU (UTypaMu B
IIPOCTPAHCTBE.

[TapannenbsHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema o niowjaou opmo20HANbHOU
npoeKyuy MHO20Y201bHuUKA. B3anMHOE pacnonoKeHne MPOCTPAaHCTBEHHBIX (QUTYD.

N300paskeHre MpOCTpaHCTBEHHBIX (pUTyp.

IpakTnyeckoe 3ansitue Ne4S. [[pumMeHeHre akcUOM cTepeoMeTpur. Perenne 3a1ay cre-
pEOMETPHH.
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Tema 7.2. MHOroOrpaHHHKH

Bepuunul, pebpa, epanu mmocoepannuxa. Pa3Beptka. MHOrorpanusie yriiel. Beimykisie
MHoOrorpanHuku. Teopema Dunepa.

[Tpusma. [Ipsimast u naknonnas npusma. [pasunbnas npusma. [apamnenenunes. Kyo.

[Tupamupa. [TpaBunibHas nupamuga. YcedeHHas nupamuaa. Terpasap.

Cummerpui B Ky0Oe, B apajulesienuIesie, B Ipu3Me 1 MUPaMue.

Ceuenus Ky0a, MPU3MbI U TUPAMUJIBIL.

[IpencraBnenne o MpaBHIBHBIX MHOTOTpaHHHMKax (TeTpadape, Kybe, OKTa’ape, noje-
Ka3/]pe U UKOCa’JIpe).

IIpakTuyeckoe 3ansaTue Ne46. Borunicnenue miomasneit mmockux ¢uryp.

IIpakTueckoe 3ansaTue Ne47. [loctpoeHre CMMMETPUM OTHOCUTENBHO TOUYKH, IPSIMON U
IJIOCKOCTH.

IIpakTyeckoe 3anaTue Ne48. Onucanue xapakTepucTuk [11aTOHOBBIX TE U 3B€314aThIX
MHOTOTPaHHHKOB.

Tema 7.3. Tes1a 1 MOBEPXHOCTH BpalleHUSI

Hunuaap u koHyc. YceueHHbI KOHYc. OCHOBaHUE, BBICOTA, OOKOBAsi TOBEPXHOCTh, 00-
pazyroias, pazpeprka. OceBble CEUEHUS U CEYEHUS, TapaJlIeIbHbIE OCHOBAHUIO.
ap u chepa, ux ceuenus. KacarenpHas miiockocTs k chepe.

IIpakTyeckoe 3ansaTue Ne49. [loctpoenue ceuennii nunuHapa. Haxoxaenue miomann
CEYCHUH.

IIpakTnueckoe 3ansiTue NeS0. [ToctpoeHne kKoMOMHALIMI Tr€OMETPUYECKUX TE U pa3iene-
HUE UX Ha COCTABJIAIOILHE.

Tema 7.4. U3mepeHusi B reoMeTpuu

O6nbem u ero uzmepenue. MurerpansHas gopmyia oobema.

dopmynbel 00beMa KyOa, MPSIMOYTOJBHOTO IapajuiefienuIiesia, MPU3MbI, ITHIHHPA.
®opmynsl o0bemMa mupamMuibl U KoHyca. @OpMysbl TUIOMIAM MMOBEPXHOCTEN IHIMHApPA U
koHyca. @opmyiibl 00beMa 11apa 1 II0MmaIu Chephl.

[TogoOue Ten. OTHOIEHUS IO TOBEPXHOCTEN U 00BEMOB MTOJO0HBIX TEJ.
IIpakTuyeckoe 3ansaTue NeS1. Boruncnenue miomasneil moBepXHOCTH MPU3MBI U TUPaAMU-
IBI.

IIpakTuyeckoe 3ansaTue Ne52. Beruucienne oo0bema Kyda v MpSIMOYTOIBHOTO TIapaJiiene-
nurnenaa.

IIpakTuyeckoe 3ansaTue Ne53. Beruucienne o0bema nupamMuapl, KOHyca ¥ mapa. Berauc-
JIEHHE TUIOLIAIN TOBEPXHOCTH.

IIpakTuyeckoe 3ansaTue Ne54. Beruucnenune o0bemMa U TUIOMIAAN TTOBEPXHOCTH KOMOMHA-

LU T€OMETPUYECKUX TEN.
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Tema 7.5. KoopauHaTbl M BEKTOPbBI

[IpssmoyronbHas (AekapToBa) cUCTeMa KOOpAMHAT B mpocTpancTtBe. Dopmyna paccros-
HUS MEX]Ty TBYMS TOYKaMHU. Y paBHEHUS OKPYKHOCTH, CPEpBl, niockocmu u npsamoll.

Bektopel. Moayns BekTopa. PaBeHCTBO BeKTOpOB. CloXKeHHE BEKTOPOB. YMHOXXEHHUE
BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO HAMpaBiICHUSM. YTOJI MEXIY JIBYMS BEK-
topamu. [lpoekuus Bektopa Ha ocb. Koopmuuatsl BekTopa. CKallipHOE NPOHU3BEICHHE
BEKTOPOB.
Hcnonp30BaHre KOOPAMHAT U BEKTOPOB IPU PEIICHUU MAaTEeMAaTUYECKUX U MPUKIAIHBIX 3a-
J1a4, IpU JOKa3aTeIbCTBE TEOPEM CTEPEOMETPHUH.

IIpakTuyeckoe 3ansaTue NeSS. HaxoxxieHre pacCTOSIHUN MEXAY ABYMsS TOUKaMH, KOOPIHU-
HAT CEPEIMHBI OTPE3KA.

IIpakTuyeckoe 3anaTHe Ne56. BoinonHeHnue nelicTBUil Hajl BEKTOPaMH B KOOPJIUHATHOU U
reoMeTpuuecKoi hopmax.

IIpakTuyeckoe 3ansaTue NeS7. Pemenne 3a1a4 Ha KOOPAMHATHOMN TUIOCKOCTH.

Kontpoabsnas pa6ora Ne 4 mo pazaeny 7
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4. XapakTepuCcTHKA OCHOBHBIX BHI0B Y4eOHOM eI TeJIbHOCTH

00y4aruxcs

Copep:xaHue 00y4eHHs

XapaKkTepuCcTHKA OCHOBHBIX BU/IO0B /IeSITeJILHOCTH CTY/A€H-
TOB (HA YPOBHE Y4eOHBIX JIelCTBHIA)

BBenenue

O3HaKOMJICHHE C POJIbI0 MaTeMaTUKHU B HAayKe, TeX-
HUKE, SKOHOMHKE, WH(OPMAITMOHHBIX TEXHOJIOTHUSIX
U TPaKTUYECKON JesTenbHOCTH. O3HaKOMIIEHHE C
LeIsIMA W 33Ja4aMHM W3y4YeHUs MaTEeMaTUKH IpU
ocBoernu npodeccuii CI10 u cnenmansuocteit CIT1O

AJITEBPA

Pa3Butie NOHATHA O YHCIIE

Brimonnenue apupmeTnueckux IeHCTBUNA HaJ YuC-
JaMH, COY€Tasl YCTHbIE U MUCbMEHHBIE IPUEMBI.
Haxoxnaenue npuOamKeHHbIX 3HAUYEHUI BEJIMYUH U
MOTPEIIHOCTEN BBIYUCICHU (a0COMOTHON U OTHO-
CUTEJBHO); CPABHEHHUE YMCIIOBBIX BHIPAXKCHUH.
Haxoxzaenune omubok B mpeoOpa3oBaHUSIX U BbI-
YUCIIEHUSAX (OTHOCUTCS KO BCEM IIyHKTaM IIpoO-
IrpaMMBbI)

Kopuu, crenenu, norapudmbl

O3HakOMJIEHHE C IOHSTHEM KOpHS N-U cTeneHw,
CBOMCTBAMM pPAJMKAJIOB U IPAaBUJIaMU CPAaBHEHUS
KOpHEH.

@opMynHpOBaHUE ONPEACIICHUS] KOPHS U CBOMCTB
KOpHEH. BblunciieHHe U CpaBHEHUE KOpPHEH, BbI-
NOJIHEHUE MPUKHUIKK 3HaueHust KopHs. [Ipeobpaso-
BAaHUE YHCIIOBBIX U OYKBEHHBIX BBIpaXXEHHH, CO-
JEPKAIIUX PAUKAIBIL.

Boinonnenue pacuetoB mo Qopmyinam, coaepika-
UM PaTUKabl, OCYLIECTBISASI HEOOXOIUMBIE TOJI-
CTaHOBKM M mpeoOpa3oBanus. OmnpenereHue pas-
HOCHJIBHOCTHU BBIP&KEHUH ¢ paaukanaMu. Pemenue
HppalMOHAIbHBIX YPaBHEHUH.

O3HakOMJIEHHE C TNOHSTHEM CTENEHM C ACHCTBU-
TEJIbHBIM II0KA3aTEJIEM.

HaxoxzaeHue 3HaUeHWI CTENEHW, UCIONb3ys IPH
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA.
3anuchIBaHUE KOPHS N-U CTENEHU B BUJAE CTEIEHU C
TpOOHBIM TIOKa3aTeJIeM U HAa000pOoT.
DopmyIMPOBAHUE CBOMCTB CTENEHEW. Bpruncnenue
CTENEHEH ¢ palMOHAIBHBIM I10KA3aTEJIEM, BBINOJI-
HEHUE TNPUKUJIKA 3HAYECHMs CTENIEHU, CPaBHEHUE
CTEIEHEN.

[IpeoOpa3oBaHue 4YMCIOBBIX M OYKBEHHBIX BbIpa-
JKEHHH, COAepKalluX CTEIEeHW, MPUMEHSsI CBOM-
cTBa. Pelienne nokasaTenbHbIX ypaBHEHUM.
O3HakoMJIeHHE C NMPUMEHEHHEM KOPHEW W CTeme-
HEH NP BBIYUCIIEHUN CPEIHUX, JAEJIEHUHN OTPE3KA B
«30JIOTOM Ce4YeHHM». PellleHne npukiIagHbIX 3a1ad
HAa CJIO’KHBIE MPOLIEHTHI

[IpeoOpazoBanre  anreOpanmuecKux
BBIPAKECHUI

BrimonHenue mpeoOpa3oBaHMil BBIPAKEHUM, TPH-
MeHeHue (opMyIl, CBA3aHHBIX CO CBOMCTBAMHM CTe-
nieneid u jorapudmoB. Onpenenenne o0JIacTH a0-
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MIyCTUMBIX 3HAUEHHUH JIorapu(pMUIEecKOro BbIpaxke-
Hus. Penenune norapuMu4eckux ypaBHEHHUH

OCHOBbBI TPUTTOHOMETPHUU

OCHOBHBIE TOHATHUA

N3yuenue pagmaHHOTO METOAa U3MEPEHUS YIJIOB
BpAIlCHUS] M UX CBS3HU C TpagycHOr mepoit. MN300-
paxxeHue YrJIOB BpalleHUs Ha OKPY>KHOCTH, COOT-
HECEHHE BEJIMYMHBI YIJla C €ro pacrojoKeHUEM
DopMyIHpPOBAHUE OINPEICICHUI TPUTOHOMETPH-
yeckuX (YHKIIMI AJis YTJI0B TOBOPOTa U OCTPBIX
YIJI0B MPSIMOYTOJBHOTO TPEYroJIbHUKAa U 00bsIC-
HEHHUE UX B3aHMOCBSI3H

OCHOBHEBIE
TOXKIECTBA

TPUTOHOMETPUUECKHE

[IppuMeHeHHEe OCHOBHBIX TPUTOHOMETPUYECKHUX
TOKJECTB I BBIYMCIICHUS 3HAYEHUN TPUTOHO-
METPUYECKUX (DYHKITHIA IO OJTHOM M3 HUX

[IpeoOpa3zoBanus NPOCTEUIIUX TPUTO-
HOMETPHYECKUX BBIPOKCHUI

N3ydenne OCHOBHBIX (OPMyN TPUTOHOMETPHUH:
(opMyJIbI CIIOXKEHUS, YABOEHUs, peoOpa3oBaHUs
CYMMBI TPUTOHOMETPUYECKUX (YHKIHUA B TPOH3-
BEJICHUE U IIPOU3BENIECHUSA B CYMMY U IPUMEHEHHE
IIPY BBIYMCIICHUU 3HAYEHUS TPUTOHOMETPHUUYECKO-
I'0 BBIPQXKCHUS U YIIPOILEHUS €TO.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPHUM TOYEK
Ha €IUHUYHON OKPYKHOCTH U TNPUMEHEHHE HX
JU1s BbIBOZIA (hOpMYJI IPUBEICHUS

ApKCI/IHyc, APKKOCHUHYC, apPKTaHI'CHC
qucia

O3HakoMJIEHHE C MOHATHEM OOpaTHBIX TPUTOHO-
METPUYECKUX (PYHKIIHH.

N3ydyenue omnpeneneHuil apkCUHyca, apKKOCHHY-
ca, apKTaHIeHca 4ucia, (OpMyIUpOBaHHE HX,
n300pakeHre Ha eIMHUYHOW OKPYXHOCTH, MpH-
MEHEHUE MPU PEeIICHUH YpaBHEHUN

[Ipocreiiine  TPUTOHOMETPUUECKHUE
YPaBHEHUS U HepageHcmea

Pemenue no ¢opmynam U TPUrOHOMETPHUECKOMY
Kpyr'y HNpOCTEHIINX TPUTOHOMETPUYECKUX YpaB-
HEHUM.

[Ipumenenue oOIIMX METOJOB pPELICHHs ypaBHE-
HUI (TMpUBeleHUE K JIMHEHHOMY, KBaJIpaTHOMY,
METOJ| Pa3jI0KEHHsI Ha MHOXKMTENIN, 3aMEHBI IIe-
PEMEHHON) INpU PEIIEHUH TPUTOHOMETPUUECKHUX
YpaBHEHUN. YMEHHE OTMEYATh HA KPYre PEeIIeHUs
MPOCTEUIIHNX TPUTOHOMETPUUECKUX HEPABEHCTB

®YHKIIMHU, UX CBOMCTBA U TPA®HUKH

@®ynkuuu. [loHsTHE O HENPEPBIBHOCTH
byHKIUA

O3HakoMJIEHHE C TOHATHEM MEPEeMEHHOM, pruMe-
paMu 3aBHCUMOCTEH MEXTy TTepeMEHHBIMHU.
O3HakoMJIeHHE ¢ TOHATHEM rpaduka, ompeserne-
HUE TPUHAUIEKHOCTH TOYKU IpaduKy (yHKIUU.
Omnpenenenue o Gopmyne mpocTeueil 3aBUcH-
MOCTH, Buja ee rpaduka. Beipaxxenue no popmy-
Jie OTHOM MEepEeMEHHOM uepes3 ApyTrHe.
O3HakomiIeHHE C ompeseneHueM (yHKIHH, Gop-
MynupoBaHue ero. Haxoxnenue o0nactu onpene-
JICHUsI ¥ 00JIaCTH 3HaYCHUN (DYHKITMH

CpoiictBa ¢ynkumu. ['paduyeckas
uHTepnperanus. [lpumeps! ¢yHKIHO-

O3HakomiieHHE € TpUMepaMu (YHKIHOHAIBHBIX
3aBUCHMOCTEH B PEAIBHBIX ITPOLECCAX M3 CMEK-
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HaJIBHBIX 3aBHCHMOCTEH B PEATBbHBIX
nponeccax u sBJICHUAX

HBIX IUCHUIUIMH. O3HaKOMJIEHHE C JO0Ka3aTelb-
HBIMU PacCYXJEHUSMH HEKOTOPBIX CBOWCTB JIM-
HEHHON M KBaJApaTUYHOH (PYHKIMH, MpOBEICHUE
WCCIIEIOBAHUSL JIMHEWHOW, KYyCOYHO-JIMHEHMHOM,
TpOOHO-JIMHEWHOW M KBaJpaTUYHOW (QYHKIIHM,
nocrpoenne ux rpagukoB. [locTpoeHue u uTeHUE
rpadukoB pynkuii. MccnenoBanue GpyHkmu.
CocrapiieHrue BUJOB (PYHKIIHIA 110 JaHHOMY yCIIO-
BUIO, PEILICHUE 33/1a4 Ha SKCTPEMYM.

Brimonnenue npeobpaszoBanuii rpaduka GyHKIIH

OO6parsbie GyHKITMH

Nsyuenue nouwsmus oopamuoi ¢pyHxkyuu, onpeue-
JCHUE BHUJA U nocmpoeHue epaguxa obpamuoi
@DyHKYuU, HaAxoNCOeHUe ee obracmu onpeoenenus
u obnacmu 3nauenuti. llpuMeHEHUE CBOWCTB
(GyHKIUH Mpu MCCNe0BaHUN YpaBHEHHH U pelie-
HUU 3a]1a4 Ha dKcTpemyM. O3HaKOMIICHUE C TTOHSI-
THEM CII0KHON (YHKIINH

CreneHHbIC, IIOKa3aTelbHEIC, JIOra-
pumMHUYecKre U TPUTOHOMETPUUECKUE
¢yuknuu.  OOpaTHble  TpUTOHOME-
Tpuyeckue QyHKIUH

Brruncnienue 3HaueHWi (QYHKIUN MO 3HAYCHHIO
aprymeHTra. OmnpezelieHue IOJOKEHUS TOYKU Ha
rpaduke 1o ee KoopJuHaTaMm U Ha000pOT.
Hcnonb3oBanue CBOMCTB (PyHKIUI J1sl CpaBHEHUS
3HAYCHUH CTETIeHeH u Jorapudmos.

IToctpoenue rpaduKkoB CTENEHHBIX U JOTapUpMU-
yeckux (yHKuuiiPenienue mokazaTelbHBIX H JIO-
rapupMHUECKUX YpaBHEHUH U HEPaBEHCTB IO U3-
BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C TOHSATHEM HENPEPHIBHOW IEpUO-
nudeckor (yHKUIUU, (OpMYyIUPOBAHUE CBOMCTB
CHHYCa U KOCHHYCa, IOCTPOEHUE UX IpahUKOB.
O3HakOMJIEHHE C MOHSITHEM TapMOHHUYECKHX KO-
neGaHuii ¥ MpuUMepaMu T'apMOHUYECKUX KoJyieha-
HUHN JUIS ONMCAHUS IPOLECCOB B (PU3UKE U JPYTUX
001acTsAX 3HaHUS.

O3HaKOMJIEHHE C TOHSATHEM Pa3pbIBHOH MepHOIu-
yeckol (yHKIMH, GOpMYTHpPOBaHUE CBOMCTB TaH-
reHca U KOTaHTeHCa, MOCTPOeHUE UX TpadUKOB.
[Ipumenenue cBOMCTB (YHKUMH Ui CpaBHEHHS
3HAYEHHUI TPUTOHOMETPUUYECKHX (PYHKIUH, peliie-
HUsl TPUTOHOMETPUUYECKUX ypaBHEHUU. [locmpoe-
Hue 2pagukoé oOpamublx MpUOHOMEMPUUECKUX
@yHKkyulli u onpedenenue no 2epaguxkam  ux
ceoticmg. BrinonHenue npeoOpa3oBanusi rpadu-
KOB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITocaemoBaTeIbHOCTH

O3HakOMJIEHHE C TMOHSATHEM YHCIOBOW TMOCIENO-
BaTEIBHOCTH, CIIOCOOAMHU €€ 3aJlaHusl, BBIYHCIIC-
HUSIMH €€ 4JIEHOB. O3HaKoMlieHue ¢ NOHAmuem
npedena nocnedogamenvrHocmu. O3HaKOMJICHHE C
BBIYHCIICHUEM CYMMBbI OECKOHEYHOTO YHCIIOBOTO
psila Ha MpUMeEpe BBIUMCICHUS CyMMBbI O€CKOHEY-
HO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPECCUH.
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Pemenue 3anau Ha npuMeHeHHe GOPMYIIbI CYMMBI
0ECKOHEUHO YOBIBAIOIICH T€OMETPUYECKOH Mpo-
rpeccuu

IIpou3BoaHas U ee IpUMEHEHUE

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOIHOM.
Nzydenune u GpopMynupoBaHie €€ MEXaHUIECKOTO
Y TEOMETPUYECKOTO CMBICIIA, U3YUECHHUE aJIrOpUTMa
BBIYMCIICHHSI TTPOU3BOIHON Ha MPHMEPE BhIYUCIIC-
HUS MCHOBEHHOH CKOPOCTH M YTJIOBOTO K03 (du-
IIMCHTA KacaTeIbHOM.

CocraBiieHHE ypaBHEHHUS KacaTelbHOW B OOIIEM
BUje. YcBoeHHe TpaBwil auddepeHnnpoBaHus,
TaOJIMIIBI IPOU3BOAHBIX 3JIEMEHTAPHBIX (YHKIUH,
npumMeHeHue i auddepeHnrpoBanus QyHKIUH,
COCTaBJICHUSI ypaBHEHHUs KacaresbHOW. M3ydueHue
TEOPEM O CBSI3U CBOWCTB ()YHKIIMH U TIPOU3BOJI-
HOH, GOPMYIINPOBKA UX.

[IpoBeseHne ¢ MOMOIIBIO MTPOU3BOIHOM HUCCIIEIO-
BaHUs (YHKIUH, 33JaHHON POPMYIIOM.

Y CcTaHOBIJIEHUE CBS3HM CBOMCTB (DYHKIIMU M ITPOU3-
BOJHOM 1O uX rpadukam.

[IpumMeHeHre TPOU3BOMHONM Ui PEUICHUs 3a1ad
Ha HAaxOXJEHHE HauOOJBIIET0, HAUMEHBIIETO
3HAYCHUS U HAa HAXOXKICHUE IKCTPEMyMa

[TepBooOpa3Has u uHTErpal

O3HakoMIICHHE C TOHSITHEM HMHTErpajia M MepBO-
oOpa3Hoil. M3ydyeHue mpaBuiia BBIYUCIEHUS Iep-
BooOpa3Hoi u Teopembl Hetorona— JleliOHuna.
Pemenne 3amau Ha CBSI3p NEepBOOOpa3sHOM U ee
MPOU3BO/IHOM, BBIYMCIICHHE TEPBOOOPA3HOM st
JTaHHOM (pyHKIHH.

Pemenne 3amau Ha TpUMEHEHHWE HWHTETpaia s
BBIYMCIICHHS] (PU3MYECKUX BEJIMYMH U IUIOLIa el

Pa3nea 5. YPABHEHUSA 1 HEPABEHCTBA

YpaBHEHHSI M CHUCTEMBl YpPaBHEHHM.
HepaBeHncTBa 1 CUCTEMBI HEPABEHCTB
C ABYMs IIEPEMEHHBIMU

O3HakOMJIEHME € NPOCTEHIIMMHU CBEACHUSIMH O
KOpHSIX aJreOpanvyeckux ypaBHEHHH, MOHATHUAMU
VICCIIEJIOBAHMSI YPABHEHUH U CUCTEM YPaBHEHHUHU.
N3ydyenune teopun paBHOCUIBHOCTH YpaBHEHHH U
ee npuMmeHeHHUs. [loBTopeHue 3amucu penieHHs
CTaHJApPTHBIX  YpPaBHEHHM, MpPHEMOB Mpeod-
pa3oBaHus ypaBHEHUH JJIs CBEACHMsS K CTaHIAPT-
HOMY ypaBHEHHUIO PerieHue panuoHaJIbHBIX, Hp-
palMOHAIbHBIX, IOKA3aTEIbHBIX W TPUTOHOMET-
PUYECKUX YPAaBHEHUH U CUCTEM.

Hcnonb3oBaHne cBOMCTB M rpadukoB (QyHKUIUI
JUIsL perieHus: ypaBHeHuil. [loBTopeHrne OCHOBHBIX
IIPUEMOB PELIEHUSI CUCTEM. PelieHne ypaBHEHMI
C NMPUMEHEHHEM BCEeX NPUEMOB (Pa3IOKEHUs Ha
MHO>KHUTEJIH, BBECHUS HOBBIX HEU3BECTHBIX, IOJI-
CTAaHOBKH, TPauIeCKOTO METOQ).

Pewmrenne cucreM ypaBHEHMH € IIPUMEHEHUEM
pa3IUUHBIX COocO00B. O3HAKOMJIEHHE ¢ OOIUMHU
BOIIPOCAMHM PELIEHUs] HEPABEHCTB U HUCHOJIb-
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30BaHUE CBOMCTB W rpadukoB (QyHKIUN TIpH pe-
IMCHNN HEPABCHCTB. Pemtenue HCPAaBCHCTB U CH-
CTeM HEPaBEHCTB C TMPUMECHEHUEM pa3IMYHBIX
Croco00B.

[IpuMeHeHHe MaTeMaTWYeCKHX METOJOB IS pe-
ICHUA COACPIKATCIBbHBIX 3ada4 U3 PAa3JIMYHBIX 00-
JacTeil HayKd W TpaKTUKH. VHTepnpeTupoBaHHE
PE3YJITATOB C YYETOM PEATbHBIX OrPAHUYCHHIA

Pazgen 6. DJJIEMEHTbBI KOMBUHATOPUKHU, TEOPUU BEPOSATHOCTEH W

CTATUCTUKHU

OCHOBHBIC TTOHATHSI KOM6I/IHaTOp HKH

N3ydenue npaBmiia KOMOMHATOPUKUA M TPUMEHE-
HUE TIPU PEIICHUN KOMOWHATOPHBIX 3a7ad.
Pernrenne KOMOMHATOPHBIX 33a7]a4 METOJIOM Tiepe-
0opa U 10 NMpaBUITy YMHOXKECHHUS.

O3HakOMJICHHE C TMOHATUSIMH KOMOMHATOPUKH:
pa3MeNICHUSIMH, COYCTAaHUSIMH, IEPECTaHOBKAMU
u popmynamu g ux BeruucieHus. OObscHEHHUE
U TpuMeHeHue QOopMys IS BBIYUCIICHUS pa3Me-
IICHUH, IEPECTAHOBOK U COYCTAHHH MPH PEIICHUH
3amad. O3nakomuieHne ¢ OuHOMOM HpioToHa U
TpeyroibHUKoM [lackans. Pemienue mnpaktude-
CKHX 33J1a4 C MCIOJIh30BAaHUEM TIOHATUN U MPABUI
KOMOWHATOPHKHU

DNEeMEHTHI TEOPUH BEPOSITHOCTEM

N3yueHnne KIacCHYECKOTO ONpPENeNICHUs BEPOAT-
HOCTH, CBOWCTB BEPOSATHOCTH, TEOPEMBI O CyMME
BEPOSITHOCTEM.
PaccmoTrpenue npuMepoB BBIYHMCIIEHUSI BEPOSTHO-
crei. Pemenue 3amady Ha BBIYMCIIEHUE BEPOATHO-
CTel COOBITHI

DJeMEeHTEl MaTeMaTHYeCKOM CTaTH-
CTHKH

O3HakomiieHHE C MPEICTABICHUEM YHCIIOBBIX
JaHHBIX U UX XapakTepuctukami. [Ipeacrasnenue
JaHHBIX (TaOJUIBI, JUArpaMMBbl, TpapuKN)
Pemenne mnpakTHuecKkuxX 3ajady Ha 0OpabOTKYy
YHCJIOBBIX JAHHBIX, BBIUMCICHHE UX XapaKTepu-
CTHK

Paznen 7. TEOMETPHUSA

[IpsiMbIe ¥ TIIOCKOCTH B TTPOCTPAHCTBE

@opMyIUpOBKa U TNPUBEIEHUE JOKA3aTEeNbCTB
MPU3HAKOB B3aMMHOTO PACIIOJIOKEHUS MPSMBIX U
IJI0CKOCTeN. PacniosHaBaHWe Ha 4epTekax U Mo-
JIeJSIX Pa3juyHbIX CIy4aeB B3aMMHOTO pacIoJio-
KEHUS TPSIMBIX U TIJIOCKOCTEH, apryMEHTHpPOBa-
HUE CBOUX CyXJeHui. @opMylIupoBaHUE OMpeie-
JIEHUM, TPU3HAKOB U CBOWCTB MapaJUICIbHBIX H
NEePHIEHIUKYISIPHBIX TUIOCKOCTEH, JABYTPaHHBIX M
JIMHENHBIX YIJIOB.

BrinonHeHue mocTpoeHust yrioB MEXAY MNPSMbI-
MH, NPSIMOM U IJIOCKOCTBIO, MEXAY MJIOCKOCTSIMU
10 OMKCAHUIO U PACIO3HABAHUE UX HA MOJIETISX.
[IpumeHeHne NMpU3HAKOB M CBOMCTB PaCIOIOXKe-
HUSI IPAMBIX U TUIOCKOCTEN IIPH PELISHUH 3a/1ay.
N300paxkeHne Ha pHUCYHKaX M KOHCTPYHMPOBaHUE
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Ha MOJEISIX INEPHEHAMKYISPOB U HAKIOHHBIX K
IJIOCKOCTH, IIPSIMBIX, NapajuIeIbHbBIX IUIOCKOCTEH,
YIJI0B MEX]ly NPSMOHN U MJIOCKOCTBIO U 0O0CHOBA-
HHUE [TIOCTPOCHHU.

Pemenne 3ana4 Ha BBIYMCIIEHUE FE€OMETPUUYECKUX
BeaM4UH. ONMCBHIBAHUE PACCTOSIHUSI OT TOYKH JI0
IUIOCKOCTH, OT IpPSMOM IO IUIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEXAY CKPEIIUBAIOLUMUCA IIps-
MBIMH, MEX]y IPOU3BOJIbHBIMH (PUT'YypaMu B IPO-
CTPAHCTBE.

DopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEO-
peM O pacCTOSHHUAX (TEOpEM CYIIECTBOBAHUS,
CBOMCTBA).

N300paxkenne Ha yepTekax U MOJAEISAX paccTos-
HUSL 1 000CHOBaHUE CBOMX CyxkaeHui. Onpenene-
HUE U BBIYUCIICHUE PACCTOSHUN B IPOCTPAHCTBE.
[Ipumenenue Qopmysn u TeopeM IUIAHUMETPUHU
JUISl peIeHNs 3a/1a4.

Os3HakomaeHue ¢ nousmuem napaiiebHo2o npo-
exmuposanus u e2o ceoticmeamu. OopMmynuposa-
HUE TEOPEMBI O IUIOIAAU OPTOTrOHAIBHOU MPOEK-
LU MHOTOYTOJIbHUKA.

[Ipumenenue Teopun A1 000CHOBAHUS MOCTPOE-
HUN U BBIYMUCICHUI. ApPryMEHTHUPOBAaHUE CBOMX
CYKJEHHUH O B3aMMHOM PACIIOJIOKEHUH IIPOCTPaH-
CTBEHHBIX QUTYp

MHororpaHHuKu

Onucanne M XapakTEpUCTHKA Pa3INYHBIX BUJOB
MHOTI'OTPaHHUKOB, NIEPEUYHCIIEHHE UX DJIEMEHTOB U
CBOMCTB.

N300pakeHne MHOTOTpaHHUKOB U BBIIIOJHEHHUE
IOCTPOCHUS HAa U300paKEHUAX M MOJEINSAX MHOIO-
IPAHHUKOB.

Bbluncnenue JMHEMHBIX JJIEMEHTOB U YIVIOB B
MIPOCTPAHCTBEHHBIX KOH(QUTYpalusX, apryMeHTH-
pOBaHUE CBOMX CYKXICHHUH. XapakTEpUCTHKA U
N300paK€HUE CEUCHUS, paA36epmKu MHO202PAH-
HUKO06, BBIYMCIICHUE ILIOIIAIEH IOBEPXHOCTEH.
[Toctpoenue mnpocredmmx ceyeHUil KyOa, MpH3-
MBI, upaMubl. [lpumenenne GakToB u cBepeHuit
n3 maHuMeTpur. O3HaKOMIIEHHE C BUJIAMM CHUM-
METpUil B MPOCTPAHCTBE, (GOPMYIUPOBAHUE OIpE-
JICTICHUN U CBOMCTB. XapaKTEpUCTUKA CUMMETPUN
TeJ BPALLlEHUs] © MHOTOTPaHHUKOB.

[IprMeHeHne CBOMCTB CUMMETPUHU IPHU PELICHUU
3agad. VMcnonb3oBaHHe NPHOOPETEHHBIX 3HAHUM
JUISL ACCTIEA0BAHUS U MOJIEIIMPOBAHUS HECIIOXKHBIX
3a/1ad.

N300paxeHne OCHOBHBIX MHOTOTPAHHUKOB M BBI-
IIOJIHEHUE PUCYHKOB 110 YCIOBHUSM 3a1a4

Tena u MOBEpXHOCTH BpALICHUS

O3HakoMJIeHHE ¢ BHJaMU TeJ BpalleHus, Gpopmy-
JUPOBAHUE UX ONPEIEICHUN U CBOICTB.
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dopMynHpOBaHUE TEOPEM O CEUYCHHH Iapa IIoc-
KOCTBIO U TUIOCKOCTH, KacaTelbHOU K cepe.
XapakTepucTuKa M M300paKeHUEe TeJl BpalleHUs,
HX pa3sBEPTKU, CEUCHUA.

Pemenue 3ama4 Ha MOCTPOCHUE CEUYCHUM, BBIUMC-
JEHUE [UIMH, PACCTOSHUM, YIJOB, IUIOLIAJICH.
[IpoBeneHue moka3aTeabHBIX PACCYKISCHUU IPHU
pelieHuu 3a1a4.

[IpuMeHeHne CBOMCTB CUMMETPHHU TPH PEUICHUU
3a/1a4 Ha TeJia BpallleHUs, KOMOUHAIIMIO TEl.
N3o0paxkeHne OCHOBHBIX KPYTJIBIX T€JI M BBIIOJ-
HEHHE PUCYHKA M0 YCJIOBHIO 3a/1a4u

W3mepenus B reoMeTpuu

O3HakOMJIEHHE C MOHATHUSIMU INIOMIAIN U 00beMa,
aKCHOMaMH U CBOMCTBaMH.

Pemenne 3amay Ha BRIYMCIIEHHE IUIOIIAZIEH IIOC-
KUX (QUTYp C TPUMEHEHHEM COOTBETCTBYIOIIUX
¢dbopmyn u dakToB M3 TUIaHuMeTpuu. M3yuyenue
TEOPEM O BBIYUCICHUU OOBEMOB MPOCTPAHCTBEH-
HBIX TeJ, pElIeHre 3a/1a4 Ha IpuMeHeHue GopMy
BBIUMCIICHUST 00BeMOB. M3yuenue dopmyn mis
BBIYMCJICHUS] IJIONIaJEH TMOBEPXHOCTEH  MHO-
TOTPAHHUKOB U TEJ BPAIICHUA.

O3HaKOMJICHHE C METOJOM BBIYHCJICHUS ILIOIIAIH
noBepxHocTu cdeprl. Pemenne 3amay Ha BBIYKC-
JIEHWE  IUIOLAJEHd  IOBEPXHOCTH  IIPOCTpaH-
CTBEHHBIX TeJl

KOOp,[[I/IHaTBI N BCKTOPLI

O3HakoMJIEHHE C NOHATHEM BekTopa. M3ydeHue
JIEKAPTOBOM CUCTEMBI KOOPJIMHAT B IPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPAWHATAaM TOYEK U
IJIOCKOCTEN, HAXO0XKACHHE KOOpPAMHAT TOYEK.
Haxoxnenue ypaBHEHHMH OKpYXHOCTH, cC(epsl,
IJIOCKOCTH. BpIUKCIIEHHE pPAcCTOSIHUM MEXAy
TOYKaMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIWYMH, IPABHII
pa3ioKEHUsT BEKTOPOB B TPEXMEPHOM IIPOCTPAH-
CTBE, MPAaBWJI HAaXOXKIEHUS KOOPJIWHAT BEKTOpa B
IIPOCTPAHCTBE, IPaBUII ACUCTBUU C BEKTOPAMH,
3a/IaHHBIMHA KOOPJAMHATAMH.

[IpuMeHeHne TeOopuU NpU PELICHUH 3a/1a4 Ha JIEeH-
CTBHs C BEKTOpamH. M3ydeHme ckalsipHOro mpo-
U3BEIECHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUs
npsIMOM M TIocKoCcTH. [Ipumenenue Teopun npu
pelLIeHuN 3a/1a4 Ha JEUCTBUS C BEKTOpaMHU, KOOP-
JUHATHBIN METOJ|, IPUMEHEHNE BEKTOPOB IS BBI-
YHUCJIEHUSl BEJIMYUH YIJIOB U paccTosiHMi. O3Ha-
KOMJICHHE C JIOKa3aTeIbCTBAMHU TEOPEM CTEPEO-
METPUU O B3aUMHOM DACIIOJIOKEHUM IPSIMBIX U
IJIOCKOCTEH C UCIOJIB30BAHUEM BEKTOPOB
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5. YueOHO-MeTOANYECKOE U MATEPHATbHO-TEXHUYECKOe o0ecrevyeHne npo-

rpaMMbl y4eOHOM TMCHUIIMHBI « MaTeMaTuKa

5.1 TpedoBaHusi K MUHMMAJbHOMY MATEPHAIbLHO-TEXHHUYECKOMY 00ecIeYeHUI0
Peanmauml nporpaMmbl JUCHUITIIMHBI OCYIICCTBIISICTCS B Ka6I/IHeTC MaTEMAaTHUKU.

O6opynoBanne yaeOHOT0 KabWHETa MAaTEMATHUKH .

® 10CaJOYHBIE MECTA M0 KOJIMYECTBY 00YUarOIMINXCS;
e pabouee MecTO MperoaaBaTers;

ayJIMTOpHAas J0CKa: MapKepHas, MeJIoBasi;

CTCH/IBI;

TUTAKaThL;

MaKeThI,

WHCTPYMEHTBI;

METOINICCKOE 00ECIICUCHHUE TUCIIUTLINHBI.

TexHuyeckue cpeacrBa odoydenus: nadoparopun «Mubpopmarukay u «Mupopma-

THKa U I/IH(I)OpMaLII/IOHHLIC TCXHOJIOI'MH B HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH»

5.2 UndopmanuoHHoe obOecnieyeHue 00ydeHus

Ilepeuenb pexoMeHyeMbIX YUeOHBIX H3aannii, UHTepHeT-pecypcoB, 10NOJTHUTEILHON
JUTEePaTypbl

1.

MaremaTuka: anrebpa M Hayajla MaTeMaTH4YeCKOro aHanmsa, reomerpus. 10—11
KJacchl: yuel. ayisg o0meoOpa3oBaT. OopraHu3anuii: 0a3oBbI U yriyOs. ypoBHHU /
[LI.A. Anmumos, FO.M. Konsrun, M.B. Tkauépa u ap.]. — 3-e uza. — M.: IIpocsere-
uue, 2018. — 463 c.

H.B. boromosnos. I'eomerpus: yuebnoe nocooue mist CI1O / H.B. boromosnos. — M.:
U3n-Bo IOpaiit, 2021. — 92 ¢ (www.biblio-online.ru).

H.B. boromosnos. Anredpa u Hauasna ananuza: yueoHoe nmocodue nist CI1O / H.B. bo-
romoioB. — M.: U3n-Bo IOpaiit, 2021. — 200 ¢ (www.biblio-online.ru).

5.3. Pexomenpanuu mo peain3danvi TUCHUILIMHBI 1JI1 HHBAJIUI0B U JIHIY
C OrpaHU4Y€¢HHBIMHA BO3MOKHOCTHMM 3/10POBbLS

5.3.1. Hanu4ue COOTBETCTBYIOLIMX YCJIOBHI peain3aluy M CUHILIHHBI

st oOyuaronuxcs U3 Yuclia HHBAIMOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
3JIOPOBbSI HA OCHOBAaHWUHM MHUCHMEHHOTO 3asBIICHUS OOYYArOIIerocs JUCIUILIMHA (TIpo-
dbeccroHaNbHBIA MOJYTh) pealu3yeTcsl ¢ y4eTOM OCOOCHHOCTEH MCUXO(U3HUECKOTO
Pa3BUTHUS, HHIUBUIYATHHBIX BO3MOXHOCTEH W COCTOSIHHSI 3JIOPOBBS (Jajiee - WHINBUIY-
AIBHBIX 0COOCHHOCTEI); 0OecreunBaeTcs COOI0ICHNE CIEeNYIONINX O0IMUX TPeOOBAHMIA:
WCIIOJIb30BaHUE CITCIIUATBHBIX TEXHUUYSCKUX CPEJICTB OOYICHHS KOJUIEKTHBHOTO M WH/TH-
BU/IyaJbHOTO TOJIb30BAHUS, MPEIOCTABICHNE YCIyT aCCHCTEHTa (TIOMOIIHUKA), OKa3bl-
BAOIIETO TAKOMY O0YyYaromeMycsi HEOOXOUMYIO0 TEXHUUYECKYIO TIOMOIIb, 00ECTICUCHHE
JOCTYyTIA B 3JaHMsI ¥ IOMEIICHUS, T/Ie TPOXOIUT Y4eOHBIH mporiece, pa3MeNIeHne Ha Top-
tane OCII He0OXOUMBIX MaTEPHAIIOB JIJIsi TEOPETUIECKOW MOATOTOBKH, IS JabopaTop-
HBIX PabOT, MaTepHasioB JJIsi CAMOINPOBEPKH 3HAHUU (KOMIIETEHIIUH) M MOATOTOBKH K
KOHTPOJIIO 3HAHUH MO pa3jesaM JUCIUTLIUHBI (MTPOPECCHOHAIBHOTO MOAYs),  ApYrue
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yCJIOBHS, 0€3 KOTOPHIX HEBO3MOXKHO WJIM 3aTPYJAHEHO OOydYeHHE MO JAUCIHHUIUIHHE (TIpo-
(dbeccruoHaTbHOMY MOIYJIIO).

5.3.2. Obecnevyenue cod.1101eHUs 00IUX TPeOOBAHMIT

[lpu peanuzanuu IUCHMILIMHBL  (MPO(ECCHOHAIILHOTO MOAYJS) Ha OCHOBaHHHU
NUCHbMEHHOTO 3asBJICHHs OOydaromerocsi o0ecreunBaeTcsi COOII0ACHUE CIEeIYIOINX
o0MmMX TpeOOBaHMIi: TIPOBEICHUE 3aHITHI JUIS CTYICHTOB-WHBAINIIOB H JIUI] C OTPaHHU-
YEHHBIMUA BO3MOXHOCTSIMU 3]I0POBbsI B OJIHOW ayJMTOPUU COBMECTHO C JPYTUMH 00y-
YAOIIUMHUCS, HE UMCIOIUMH OI'PAaHHMYCHHBIX BO3MOYKHOCTEH 3I0pOBBS, €CIIM 3TO HE CO-
31a€T TPYIHOCTEH Ui 00ydYaroUIuXcsl; MPUCYTCTBUE B ayAMTOPUHU aCCHCTEHTa (accu-
CTEHTOB), OKa3bIBAIOMIETO(MX) 00YyJaIOMUMC HEOOXOIMMYIO TEXHUYECKYIO TTOMOIIh C
Y4ETOM WX MHIMBUAYAJIBHBIX OCOOEHHOCTEH Ha OCHOBAaHUM NMHCHMEHHOTO 3asiBIICHUS,
MI0JIb30BaHNE HEOOXOAMMBIMU OOYYAIONIMMCS TEXHHUECKUMH CPEICTBAMH C YUETOM UX
WH/IMBUYAJIHBIX 0COOEHHOCTEH!.

5.3.3. loBenenne uHGopManuu A0 CBeJeHHsA 00YYAIOLIUXCH C OrPaHU-
YEeHHBIMH BO3MOKHOCTSIMH 310POBbS
Bce nokanbable HopmatuBHble akThl OCII «BKMPIIK» no Bompocam peanuszanuu
JUCLHUIUIMH (TMPO(eCCHOHAIBHBIX MOJYJEH) AOBOIATCS 10 CBEACHUS OOYyYarOLIMXCS C
OTPaHUYECHHBIMU BO3MOXXHOCTSIMHU 37I0POBbS B JIOCTYITHOM /I HUX (hopMe.

5.3.4. Peasmzaums yBeJMUYeHHs] NPOAOLKHTEIHLHOCTH TPOXO0XKICHHUS
NPOMEKYTOYHOH ATTECTAMH IO OTHOWIEHMI0 K YCTAHOBJICHHOH IPOJ0JIKH-
TeJbHOCTH JIs1 00y4aI01Ierocsi ¢ OrpaHH4eHHbIMH BO3MOKHOCTSIMHU 3/10POBbS

[TponOMmKUTENBPHOCT MPOXOKIACHHUSI MPOMEKYTOYHONW aTTECTALIMM II0 OTHOIIEHUIO K
YCTAaHOBJIEHHON MPOJOJKUTEILHOCTH YBEJIMYMBAETCS MO MHCbMEHHOMY 3asiBICHHIO
00yYaroIerocsi ¢ OrpaHMYEHHBIMI BO3MOXKHOCTSIMU 3/I0POBbsI; MPOJIOJDKUTEIBHOCTD JK-
3aMeHa, IPOBOAMMOI0 B MMCbMEHHOM popMe yBennunBaeTcs He MeHee yeM Ha 0,5 yaca;
IPOIOJKUTEIBHOCTD MOJTOTOBKH OOYUalOIerocss K OTBETY Ha K3aMeHe, MPOBOJANMOM
B ycTHOU (popme, — He MeHee ueM Ha 0,5 yaca; NpoJOKUTENIBHOCTh OTBETA 00yJaroIe-
rocsi Ipy YCTHOM OTBETE yBeJIUunBaeTcs He Oonee yeM Ha 0,5 yaca
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