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IosicHUTEIBLHAA 3aNNCKA

[Tporpamma oOmieoOpazoBaTenbHON yueOHOW mucnuiuinHa «MaTtemaTuka:
anrebpa M Hayajla MaTeMaTUYeCKOro aHaju3a; TeoMeTpus» (naiee —
«MaremaTHKay) mpeIHa3HaueHa s H3yUeHUs] MaTeMaTUKH B TPOQPECCHOHATBHBIX
oOpazoBarenpHbIX opranuzauusix CIIO, peanmnsyrommx 00pa3oBaTENbHYIO
nporpaMMy cpeaHero oOmiero oOpa3oBaHMsl B TIpeleiaX OCBOEHUS OCHOBHOM
npodeccuoHanbHol 00pazoBarenbHoi nporpammel CITO (OITOIT CITO)

Ha 0aze OCHOBHOTO 0011ero 00pa3oBaHUs TIPH TOJATOTOBKE KBATM(PUIIUMPOBAHHBIX
pabouux, CIyKaluX U CIEeIUAIMCTOB CPETHETO 3BEHA.

[Iporpamma pa3paboraHa Ha ocHoBe TpeOoBanuii PI'OC cpennero oo61ero
o0pa3oBaHMsl, NPEIBIBISIEMBIX K CTPYKType, COICpX aHUI U pe3yJbTaTam
OCBOGHHUS y4eOHOW OuUCIUIUIMHBI «MaTemaThka», B  COOTBETCTBHH C
PekoMeHiauus M 110 OpraHU3alUy MOJTYUYEHUSI CPEAHEro oOIero oopazoBaHus B
npeneaax OCBOCHHS 00pa30BaTeNIbHBIX MPOTrpaMM CpeaHEero npodeccruoHaIbHOTO
oOpa3zoBaHusg Ha 0aze OCHOBHOTO oOHIEro 0oOpa3oBaHMs C Y4YETOM TpeOOBAHMIA
(benepanbHBIX TOCYAAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHJAPTOB U MOIyYaeMon
npodeccud WM CHEHHAIbHOCTH CpPEIHEro MpOQEecCHOHATBHOrO 00pa3oBaHUs
(mucemo JlemapTamMeHTa TOCYAApCTBEHHOW TOJUTUKH B cdepe TMOATOTOBKH
pabouux kaapos u JI1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259).
Comepxanne mporpamMMbl  «MareMaTuka»  HampaBiIeHO Ha  JOCTHIKEHHE
CHENYIOIINX LeJIeH:

* o0OecrieyeHue chPOPMUPOBAHHOCTU TPEJICTABICHUN O COLUATIBHBIX, KYJIbTYpPHBIX
¥ UICTOPHUYECKUX (PaKTOpax CTAHOBJICHUS MAaTEMAaTHKHU;

* obecrnieueHue CHOPMHPOBAHHOCTH  JIOTMUECKOTO, aJTOPUTMHYECKOTO |
MaTEMaTUYECKOTO MBIILJICHUS;

* o0ecrieueHre cOPMUPOBAHHOCTH YMEHUN MPUMEHSATH MOTYUYCHHbIC 3HAHUS MPH

PCHICHUH PA3JIMYHBIX 3aJ4a4;



» obecrieueHrne CHOPMHUPOBAHHOCTH TMPEACTABICHHM O MaTeMaTUKE KaK YacTd
0OIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, ITO3BOJISIOIIEM
OTMCHIBATh U M3Y4YaTh PEATbHBIE TIPOIIECCHI U SIBICHHS.

B mnporpamMmy BKIIOYEHO COjepKaHWEe, HaIpaBiIeHHOe Ha (OPMHUpPOBAHUE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAUMBIX MJisi KadecTBeHHOro ocBoeHusi OITOIT
CIIO Ha 06aze OCHOBHOIO OO0IIEro oOpa3oBaHUs ¢ MOJYYEHUEM CpPEHEro OOIero
oOpa3oBaHUs; MNPOTpaMMbl  TMOJATOTOBKH  KBAIM(PUIMPOBAHHBIX  pabouuX,
CITY>KalllUX; MPOTPAMMBbI IMOJITOTOBKHU CIIEIIUATTMCTOB

cpeaunero 3BeHa (IITIKPC, IITICC3).

[Iporpamma y4eOHOM aucHMIUIMHBI «MaTemMaTukay SBISICTCS OCHOBOM  JjIst
pa3paboTku  pabouMx  MmporpaMM, B  KOTOPHIX  MpodeCcCHOHANbHbIC
oOpa3oBaTeibHBIE OpPraHU3AINK, PEATH3YIONINE 00pa30BaATEIbHYIO MPOTpaMMy
cpeadero oOmiero oOpaszoBanus B npenena ocBoenus OIIOII CIIO wa 0Oaze
OCHOBHOTO 00IIEro oO0pa3oBaHMs, YTOUHSIOT COJEpKaHUE y4eOHOro Marepuarna,
MOCJIEIOBATEIBHOCTD €r0 U3YUYEHUs, paclpe/ieiieHle YYeOHbIX 4acoB,

TEMaTUKy pedeparoB, BUABI CAMOCTOSATEIBHBIX pPa0OT, YUYUTHIBAs CICHUPUKY
IporpaMM  TMOATOTOBKU  KBAIU(DHUIIMPOBAHHBIX  pabOYMX, CIyXKalluxX M|
CHEIUATICTOB CPEHET0 3BeHa, OCBaUBaeMOM NMPOGECCU WIH CIICIIHATILHOCTH.
[Iporpamma  MOXET  HCHONB30BAaThCS  JIPYTMMU  OpodecCuoHaTIbHBIMU
oOpa3oBaTeIbHBIMU  OpPraHU3AlUSIMH,  PEATU3YIOMUMH  00pa30BATEIBHYIO
MporpaMMy cpeHero ooOiiero oOpa3oBaHUsS B TIpejeiax OCBOCHHS OCHOBHOM

OIIOIT CTIO na 6a3e ocuoBHoro oo0iero oopazosanus (IIITKPC, ITTICC3).



1. TACITIOPT PABOYEM ITPOI'PAMMBI YYEFHOM JTUCITUTIINHBI
«MATEMATHUKA»

1.1. O0Js1acTh IPpUMEHEHUs IPOrPAMMbI

PabGouass mporpamma y4eOHOW IUCHUIIIUHBI «MartemaThkay SBISCTCS
4acTbl0O OCHOBHOM mpodeccroHanbHOM  00pa3oBaTeNbHON  MporpaMmbl B
cootBercTBHM ¢ PI'OC no npodeccusim CI1O 43.01.02 [Tapukmaxep.
1.2. MecTo y4eOHOI JUCHUILINHBI B CTPYKTYpP€e OCHOBHOM
npodeccnoHaIbLHONH 00pa30BaTEIbHOM MPOrPaMMBbI: TUCIUILUIMHA BXOJUT B
0011e00pa3oBaTeIbHBINA ITHKI.
1.3. Pe3yabTarbl 0CBOCHHSI Y4eOHOI IV CHUNINHBI
OcBoeHue cosiepanusi yueOHON JUCHUIUTUHBI «MaTeMaTtrka» obecrieunBaeT
JOCTUKEHUE CTYIEHTAMHU CIEAYIOIINX PE3YJIbTATOB:
* INYHOCTHBIX:
- c(pOpMUPOBAHHOCTb MPECTABICHUI O MaTEMATHUKE, KAK YHUBEPCAIbHOM S3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHHUS SIBJIEHUN U MPOLIECCOB, UJIESIX U METOJIaX
MaTEeMaTHUKH;
- IOHMMAaHHE 3HAaYMMOCTH MAaTEMAaTHUKH JIJIsl HAyYHO-TEXHHUYECKOT0 Iporpecca,
c(hOpMHPOBAHHOCTH OTHOIICHUSI K MaTEMaTHUKE KaK K 4aCTU 00IIIeYeI0BEUECKON
KYJIbTYpbI U€pE3 3HAKOMCTBO C HCTOPUEN pa3BUTUS MaTEMATHUKH, 3BOJIOLIMEH
MaTeMaTUYECKUX HJICH;
- Pa3BUTHE JIOTHYECKOT0 MBILIUIEHHUS], IPOCTPAHCTBEHHOTO BOOOPAKEHNU,
QITOPUTMHYECKON KYJIbTYPbl, KPUTUYHOCTH MBIIIJIEHUS! HA YPOBHE, HEOOXOIUMOM
st Oyayuieit mpodeccuoHaIbHOM IeATeTbHOCTH, JIJIsl IPOJOJIKEHUST 00pa30BaHMUs
U caM0o0Opa3oBaHus;
- OBJIAJICHUE MAaTEMaTUYECKUMU 3HAHUSIMU U YMEHHSIMHU, HEOOXOTUMBIMU B
MOBCEIHEBHOM KU3HHU, JIJIs OCBOECHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX
JUCLUIUIMH U JUCUUILIMH IpO()ECCHOHATBHOTO LIUKJIIA, IS MOJIyYSHUS
oOpa3oBaHMsI B 00JIACTAX, HE TPEOYIOMUX yriyOJeHHONH MaTeMaTUYECKOM
MOATOTOBKU;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CaMOOOPa30BaHUIO,
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Ha MPOTSHKEHUHU BCEH KU3HH, CO3HATEIIbHOE OTHOIIEHUE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCHEIIHON MTPpOo(ecCHOHaIbHOM 1 00111eCTBEHHON
TeSITENHbHOCTH;

- TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITEIIbHON TBOPUYECKOW U OTBETCTBEHHOM
TESTEIIHbHOCTH;

- TOTOBHOCTH K KOJIJIEKTUBHOU paboOTe, COTPYTHUUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIe0BATENbCKOM,
NPOCKTHOW U JPYTUX BHJIAX JACATCIBHOCTH;

- OTHOIIICHHE K MPOHEeCCUOHATHHOM EATETLHOCTH KaK BO3MOKHOCTH YYacCTHs B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npoodJiem;

* MeTanpeAMeTHBIX:

- YMEHHE CaMOCTOSITEIIbHO ONPEEISTh eI ASATETPHOCTH U COCTABIIATH TUTAHBI
JESATEIBHOCTH; CAMOCTOSTEIPHO OCYIIECTBIISATh, KOHTPOJIUPOBATH H
KOPPEKTUPOBATH JEATEIHHOCTD; UCIIOIB30BATh BCE BO3MOKHBIE PECYPCHI JIJIS
JTOCTIKCHUS ITOCTABJICHHBIX IEJICH M peaTn3alliy MJIaHOB JIeITeIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUU B PA3TUYHBIX CUTYAIHSIX;

- YMEHHE MPOIyKTUBHO OOIATHCS U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
TeSTENHHOCTH, YIUTHIBATh MTO3UIINH JPYTUX YIACTHUKOB JCSTEIHHOCTH,

7 HEeKTUBHO pa3pemaTh KOH(DIUKTHI;

- BJIaJICHUE HAaBBIKAMH ITO3HABATEIIPHON, yI€OHO-HCCIICIOBATEIIBCKON M MPOSKTHOMN
JESATEIBbHOCTH, HABBIKAMH pa3perieHust mpooIeM; ClIoCOOHOCTh U TOTOBHOCTb K
CaMOCTOATEILHOMY IMOMCKY METO/IOB PEIICHUS PAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

- TOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOSTENbHON NH(OPMAIIMOHHO-
MO03HABATEIILHOM IESITEIbHOCTH, BKIIIOUAs YMEHUE OPUEHTHUPOBATHCS B PA3TUYHBIX
HMCTOYHHUKAX WH(POPMAIIUU, KPUTHIESCKU OIICHUBATh U HHTEPIPETUPOBATH
nH(OPMAITUIO, TIOJTYYaeMYI0 U3 PA3IMIHBIX HCTOYHUKOB;

- BJIaJICHUE S3BIKOBBIMH CPEACTBAMHU: YMEHHUE SICHO, IOTUYHO W TOYHO U3JIaraTh

CBOIO TOYKY 3pPCHUA, UCITIOJIb30BAThL AACKBATHBIC AA3BIKOBBIC CPEACTBA,
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- BJIaJIeHNE HABBIKAMH TTO3HABATEIBHON PeIICKCUN KaK OCO3HAHUS COBEPIIIAEMbIX
JNEUCTBAN U MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWUM, TPAHULL
CBOETO 3HAHMS U HE3HAHMS, HOBBIX IMO3HABATEIbHBIX 33]1a4 U CPEJICTB JJISl UX
JNOCTHKECHUS,

- IIEJICYCTPEMJICHHOCTh B TIOMCKAX U MPUHSITUHU PEIICHUH, COOOPa3UTEIHbHOCTh U
MHTYUILINS], Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUI; CIOCOOHOCTD
BOCIIPUHUMATh KPAacoOTy U TAPMOHHIO MUPA;

* IpeMeTHbIX:

- chopMUPOBAaHHOCTH MPECTABICHUN O MATEMATHKE KaK YaCTU MUPOBOM
KyJbTYPBI U MECTE€ MAaTEMAaTUKH B COBPEMEHHOW IUBHIIM3AIINH, CTIOCO0aX
ONMCAHUS SABJICHUN PEaTbHOrO MUPA HA MATEMAaTUYECKOM SA3bIKE;

- chopMUPOBAaHHOCTH MPECTABICHUN O MATEMATHUECKHUX MOHATHUAX KaK
BOKHEUIIINX MATEMaTUYECKUX MOJIEIIAX, MO3BOJISIONIMX ONMUCHIBATh U U3Y4YaTh
pa3HbIE MPOLECCHI U SIBJICHUS; IOHUMAHUE BO3MOKHOCTH aKCUOMATUYECKOTO
OCTPOCHHS] MATEMATUYECKUX TEOPUI;

- BJIAJICHUE METOJIaMU JJOKA3aTeJIbCTB U AJITOPUTMOB PEUICHUS, YMEHHUE UX
[IPUMEHSATH, TPOBOJAUTH JI0KA3aTEIbHBIE PACCYKACHUS B XOJ€ PELICHUS 3a/1a4;

- BJIQJICHUE CTaHIAPTHBIMU [IPUEMAMU PELIEHUS PALMOHAIIBHBIX U
MppalHOHANIBHBIX, TOKA3aTEIIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCITOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B
TOM YHCJIE JIJISI TOMCKA MTyTH PELICHUS U WLTIOCTPALUU PEIIEHUS] YPABHEHUN U
HEPABEHCTB;

- c(opMHUPOBAaHHOCTDH MPECTABICHUI 00 OCHOBHBIX MOHSTHUIX MAaTEMAaTUYECKOTO
aHaJIu3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEpPU30BaATh NTOBEICHUE
(GyHKIINNA, UCTIOJIH30BAHUE TIOYYCHHBIX 3HAHUU IS OMTMCAHUS U aHATN3a
pEaJIbHBIX 3aBUCUMOCTEN;

- BJIQJICHUE OCHOBHBIMU MOHATUSAMU O TUIOCKUX U MIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMCHHUSI
pacrio3HaBaTh reoMeTpuueckue (GUrypbl Ha yepTexax, MOJICIAX U B peaJbHOM

MUpE; MPUMEHEHNE U3YUYCHHBIX CBOUCTB T€OMETPUUECKUX (GUTyp U GOpMYJT JIst
8



pelIeHrs reOMEeTPUUYECKHUX 3a7a4 U 3a]1a4 C TPAKTUUECKUM COJIEPKaHUEM;
- chopMUPOBaHHOCTH MPEJCTABICHHI O MPOIIECCAX U SBICHUSAX, UMEIOITUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE,
OCHOBHBIX IMOHSTUAX JIEMEHTAPHOU TEOPUU BEPOATHOCTEN; YMEHUN HAXOIUTh U
OIICHUBATh BEPOSTHOCTU HACTYILJICHUS COOBITUH B MPOCTEHIITUX MPAKTUUECKUX
CUTYyalMsX U OCHOBHBIE XapaKTEPUCTUKHU CITyUYalHBIX BEJIUYUH;

- BJIQJICHUE HABBIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MTPOTPAMM MHPH
pElIeHUH 3aay.

1.4. Kosin4yecTBO 4aCOB HA 0CBOEHHE MPOrPaAMMBbI Y4€0HOH TUCUMILIUHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatorerocst 428 4acoB, B TOM YHUCJIE:
o0si3aTeNbHOM ayJUTOPHOU yueOHOU Harpy3ku oOyuaronierocs 285 ydaca;

CaMOCTOATENLHOM padoThl 0Oyuatomierocs 143 gaca.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUATIIMHBI
2.1. O0bem yueOHOI JUCHUILUIMHBI U BUAbI y4eOHOH padoThI

Buabl yyeOHOM padoThI Oo6bem yacoB
MaxkcuMaibHasi yueOHasi HArpy3Kka (Bcero) 428
Oobs13aTeIbHAA ayAUTOPHAA y4eOHAs HArpy3Ka (Bcero) 285
CamocrosiTesibHast padoTa o0y4yarouierocs (Bcero): 143

- moMamrHss pabdora:

paboTa ¢ KOHCIIEKTaMHU JIEKIUI 47
pelIeHHe 3a1a4 U yIpaKHEHUH 1o 00pasity 63
pELICHUE BAPUAHTHBIX 3a7a4 U yIIPAXKHCHUN 33
Nroroas arrecranus B popMe dk3aMeHa 34aca 55 MUHYT
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2.2 TeMaTMYeCcKU NaaH U cogeprkaHne y4ebHoM AUcUmMnanHbl «MaTtemMaTmka»

Coaep:xxanue y4e0OHOIr0 MaTepualia, CaMmoCTOSTe/IbHAsA O0bém YpoBeHnb
HauMeHoBaHMe pa3iesioB U TeM
padora o0y4yarIuxcs 4acoB O0CBOCHUS
1 KYPC
BBenenue MaremaTrka B HAyKe, TEXHUKE, SKOHOMUKHU, T n
MpaKTUYECKON AearenbHocTy. Llenu u 3aaaum nuzyueHus
marematuku CIIO. 4 1
[loBTOpEHNE MaTepHaa, MPOUAEHHOIO B 9 Kitacce.
Jlnarnoctuyeckas KOHTPOJIbHAsI paboTa.
CamocrosiTenpHas padoTa 00ydJarmuxcs
paboTa ¢ KOHCIIEKTaMH JICKITUI 1 1
perieHue 3a71a4 U yIpaKHeHUH 10 o0pasiry 1 3
Oobyyarmmiicsi 10/J:KeH 3HATH/IIOHUMATD: YMeThb:
1. Kaxkue uncna Ha3pIBalOTCS HATypaIbHBIMU l. HaxoauTes pa3HOCTh OTpULIATEIbHBIX YHCEIT,
2. Kakue uncna Ha3bpIBalOTCS UPPALUOHAIBHBIMU; 2. HaxoauTe cymMMy uppaiimoHaabHbIX YHCEIT;
3. Kakue uncna Ha3bpIBalOTCS AEHCTBUTEIHHBIMU; 3. [IpencraBisTh OOBIKHOBEHHYIO JPOOH B BUJIE
4. Kaxkne uncina Ha3pIBarOTCS palOHaIbHbBIMU; MepPUOANYECKOMN 1po0u.
3. Kakne uncia Ha3pIBarOTCS LEIBIMU. 4. Pemats cucTeMBI HEPABEHCTB C OTHOW IEPEMEHHOM;
6. YTO HA3BIBAIOT OJTHOWIEHOM U MHOTOUYJIEHOM; 5. Pemats cucTeMbl IMHENHBIX YPABHEHUH C ABYMS
7. OnHOpOIHBIE YpaBHEHUSI OTHOCUTEJIBHO HEM3BECTHBIX X U y; |[I€PEMEHHBIMH;
8. MeTo1 HHTEPBAJIOB.
Tema 1. PazBuTne noHATHA O Conep:xanue y4eOHOro MaTepualia
yucie 12
[loHATHE NEWCTBUTENBHOIO uncia. Llenplie, panmonanbsHble
yucia. MHoxecTBa uncesn. CBOMCTBA JEHCTBUTEIIBHBIX YHCEN.
[Tpubnxkennbie BeraucaeHus. [IpubamxeHHoe 3HaUCHUE
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BEJIMYMHBI 1 TTOTPEITHOCTH MPUOIHKCHUH.

KomiiekcHbie uncna. [[eicTBusl HaJl KOMIIEKCHBIMU YMCIAMH.
J1enTMMOCTb 1LI€IBbIX YHCE.

CpaBHeHHE 110 MOZYJIIO M

3agaun ¢ 1EeI0YNCICHHBIMI HEU3BECTHRIMM.

KonTtponbHas padora Nel 1 3
CamocrosiTenbHas paboTa 00y4JaroImmuXCs.
PaboTa ¢ KOHCIEKTaMU JIEKLHUH. 2 1
eIICHUE 3a/1a4 U YIIPaXXHEHUM 1o 00pasily 3 2
ClICHNE BApUAHTHBIX 33724 U YIPAXKHEHUN 1 3
Oo0yuyaomuiicsd X0JKeH 3HATH/IIOHUMATD: YMerTh:
1 [Tonsitue dhyHKMU, 006JACTH ONpeaeIeHus QyHKIINN; 1. Haxonute obnacte onpeneneHus: GyHKINMH;
2 IToHsTHA KBaAPATHOTO KOPHS, KOPHS N —H CTEIICHU; 2. Haxonute npubnmkeHHoe 3HaYeHUE KyOHn4eCcKoro
3. [Tonsitue norapudma. KOPHS,
4 CaoticTBa morapu™MoB. 3. Boraucisate cymMmy, pa3HOCTbh JTIOTapu(MOB.
3. [TpeobpazoBanue U BHIYUCIEHUE 3HAUCHUN JTOTapu(HMUUECKUX 4. Pemmars npocreiime gorapudmuyeckme
BBIPAKECHUU YpPaBHEHHS.
5. PewaTe nokasarenbHble U JIorapupmMuueckue
HEpaBEHCTBA

Tema 2. KopHu cTenenu u
JOrapupmsbl

Conep:xanue yueOHOro MmaTepuajia

28

[lonsitue pynkuuu u ee rpaduxa. DyHkus v =x".

[loHATHE KOpHS cTeneHn n. KOpHU YETHON M HEYETHON
creneHeil. Apudgmerndeckuit kopeHb. CBONCTBa KOpHEH
crenieHu n. CTeneHs ¢ palroHaIbHBIM IToKa3aTesneM. CBOMCTBa

CTCIICHHU C pAllMOHAJILHBIM ITOKA3aTCJICM.
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beckonedHo yObIBaroiasi reomeTpudeckas mporpeccus. Yucio
e. [lonsaTre crenenu ¢ uppanMOHAIBHBIM MOKA3aTENIEM.
[loka3zaTenbHast GyHKIUS.

[lonsitue norapudma. Cpolicta norapudpma.
Jlorapudmuueckas pyHkuus. JleciTHuHbIe J0raprupMBbI.
[Ipocreiimue nokasarenpHble ypaBHeHus. [Ipocreiime
norapuMUYECKUE YpaBHEHUS.

YpaBHEHHUS, CBOJSIINECS K IPOCTEUIIIUM 3aMEHOMN
Hens3BecTHOro. [Ipocreiinine nokazarebHblE HEPABEHCTBA.
[Ipocreiiiue gorapupmMuyecKre HepaBeHCTBRA.

HepaseHcTBa, cBOASAIIMECS K IPOCTEUILIAM 3aMEHOU
HEHU3BECTHOIO

KonTtposbHas padota Ne2

KoHTposibHas padora Ne3

CamocrosiTenbHas padoTa 00yyarmuxcs

aboTa ¢ KOHCIIEKTaMU JICKIIUHI 5 1
CHICHHE 3324 U YIPAKHEHUI 110 o0pasiy 6 2
CIICHNE BAPUAHTHBIX 337a4 U YIPAKHEHUN 3

OOyuarommuiics 10JKeH 3HATL/IOHUMATD: YMerhb:

I. ONMCHIBATh B3aNMHOE PACIIONI0KEHUE IPSAMBIX U IUIOCKOCTEN B 1. HaxoauTe AByrpaHHbIi yroJl.

IIPOCTPAHCTBE. 2. Haxoaute yron Mexay mIoCKOCTSIMMU.

2. apryMEHTUPOBATh CBOU CYKIECHHS 00 3TOM PacHoOI0KEHHH. 3. N306paxkats Gurypsl.

3. aHAJIM3UPOBATH B IPOCTENIINX CIIydasX B3aUMHOE PACIIOJIOKEHHE

00BEKTOB B MPOCTPAHCTBE;

Tema 4. Ilpamblie n mnockoctu |Coaep:xanue y4eOHOro Marepuasia

B IPOCTPAHCTBE 24
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[TapajutenibHbIe mpsiMble B mpocTpaHcTBe.  [lapamienbHOCTH
Tpex npsaMbIX. llapamienbHOCTP TPSIMOM U INIOCKOCTH.
B3anMHOE  pacmoJIOKEHHE  NOPSIMBIX B IIPOCTPAHCTBE.
CkpemmBaroniuecss mnpsMble. YINIBL € COHAIpPaBIECHHBIMU
CTOPOHAMH. YTOJI MEXIY NMPAMBIMHU.

[TapayutennbHOCTE  TUIOCKOCTEW. [lapajuienbHblE  IUIOCKOCTH.

CBoIICTBa NMapaIENbHBIX INIOCKOCTEM.

Terpasap. [lapannenenumnen.

[leprieHIUKYJISIpHBIE NIPSAMbBIE B IPOCTPAHCTBE.
[TapajutenibHbIE IPSAMBIE, EPIICHAUKYIISPHBIE K IIJIOCKOCTH.
[ [pr3HaK NEPHEHANKYISPHOCTHU MPSIMOM U INIOCKOCTH.

TeopeMa o npssMoH, EPIEHANKYIIIPHON K INIOCKOCTH.
PaccTosiHME OT TOUKH /10 TNTIOCKOCTH.

Teopema 0 Tpex NEpPIEHAMKYISApaxX. YTOd MEXIy NpsIMOM U
[IJIOCKOCTBIO.

JIByrpaHHBIN yIOJI.

[Ipr3HaK NEpIEHANKYISIPHOCTH ABYX ITIOCKOCTEM.
[IpsAMOYTOJIbHBIN NAPATIICICIIUIIE.

KontponbsHas pabota Ne4 | 3

CamocrosiTenbHas paboTa 00ydaromuxcs

paboTa ¢ KOHCIIEKTaMU JIEKIIU 4

pelIeHue 3a7a4 U yIpaKHEHUI 1o o0pasiy 6

pElIeHNE BApUAHTHBIX 337a4 U yIPa)KHEHUN 2 3
OOyuarommuiics 10JKeH 3HATL/IIOHUMATD: YMmerh:
1. OnpeneneHne NEPeCTAHOBKHU U3 N 3JIEMEHTOB. 1. Boruncnsate dakropuan st NPOCTEUIINX BbIPAXKCHHI.
2. Onpenenenue pa3MeIeHus U3 N 3JIEMEHTOB. 2. BrInuceiBaTh BCe COYETAHMS U3 IISITH DJIEMEHTOB.
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3. OrpeeNeHre COYeTaH s W3 JAHHBIX N JIEMEHTOB o K |

Tema 4. DiieMeHTHI Conep:xkanue yueOHOro MmarepuaJia
KOMOUMHATOPUKHU 12
OcCHOBHBIE OHATHS KOMOMHATOPUKHU. 3a/1a4M Ha MOJICYET YnCia
pa3MeIIeHUN, IEPECTAHOBOK, COYeTaHul. Pelienue 3a1ay Ha
nepedop BapUAHTOB.
KontponbsHas pabota Ne5 | 2
CamocrosiTenbHas paboTa 00yyaroumxcs
aboTa ¢ KOHCIEKTAaMH JIEKITHHA 2 1
CIICHUE 33]1a4 U YIIPaXKHEHUH 1o o0pasity 2
€LICHME BAPUAHTHBIX 33444 U YIIPAXKHECHHUM 2 3
OoOyyaommiicsd X0JKeH 3HATH/IIOHUMATD: YMerhb:
I. @opMyJily pacCTOSIHUS MEXKTY ABYMS TOUKAMM. 1. Haxoaute yron mexay BEKTOpaMH.
2. VYpaBHeHus chepsl, MITOCKOCTH U MPSIMOH. 2. Brruncnars yribl MeX1y IPSMBIMH U IUIOCKOCTSIMU.
3. Koopaunate! BekTopa. 3. Haxoaute ckajisipHOE MPOU3BENEHUE BEKTOPOB.
4. CxkajsipHOE IPOU3BEACHUE BEKTOPOB.
Tema S. Koopaunarsl u Conepixxkanue yueOHOro MmaTepuaJia.
BEKTOPbI 27
[ToHsiTME BEKTOpA B IIPOCTpPAaHCTBE. PABEHCTBO BEKTOPOB. 2

CnoxeHue U BbIlYMTaHUE BEKTOPOB. CyMma HECKOJIBKUX
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KomianapHsie
BeKTOpPHI. [IpaBuino napamienenunena. Pa3noxxenue BeKTopa no
TPEM HEKOMILJIAHAPHBIM BEKTOPAM.

[IpssMOyroJIbHAs cucTeMa KOOPAWHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. CBA3b MEXKy KOOpAMHATAMHU BEKTOPA.
CBs13b MEXIy KOOPJAMHATAMHU BEKTOPOB U KOOPJAMHATAMH TOYEK.
[Ipocreiiimme 3a1a4u B KOOpAMHATAX.
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Yron mexay BekTopamu. CKkanasipHOE NPOU3BEICHHE BEKTOPOB.
BpruncieHne yrioB MexXAy NPsIMBIMU U TIJIOCKOCTSIMH.
['eomeTpruueckue npeoOpa3zoBaHus IIPOCTPAHCTBA:
MapaJyIeIbHbIN IEPEHOC, CAMMETPHSI OTHOCUTEIIBHO TIOCKOCTH
[TapaiutenbHOE TIpoekTUpoBaHue. I[lmomaaes OpTOroHaNBLHOU

MPOEKIUU.
M300pakeHre MpOCTPaHCTBEHHBIX QUTYP
KonTposnbsHas pabora Neb. | 3
CamocrosiTenbHas padoTa 00ydarmuxcs
aboTa ¢ KOHCIIEKTaMH JICKITUI 5 1
eIICHUE 3a/1a4 U YIIPAXXHEHUM 1Mo 00pasiy 5
€LICHME BAPUAHTHBIX 33444 U YIIPAXKHECHUM 3 3
Ooyyarommiicsi 10/J:KeH 3HATH/IIOHUMATh: YMeThb:
Ornpenenenue paauaHHON MEpHI yIia. Pemars npocreiiniye TpUroHOMETPUIECKHE YPABHEHUS.
2. @opMyJibl HOJIOBUHHOTO YIJa. Pemars npocreiinire TPUroHOMETPUIECKUE HEPABEHCTBA.
3. [IpeoOpa3zoBanusi CyMMbI TPUTOHOMETPUUYECKUX (PYHKITUIN Hcnonb3oBaTh (hOpMYITBI MIOBUHHOTO yTJIA.
B IIPOU3BEJCHUE U IPOU3BEACHUS B CyMMY. 4. BripaxkaTh TpuroHoMeTpuuecKux (DYHKIMI 4epe3 TaHTeHC
4. OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA. [TOJIOBUHHOI'O apTyMEHTA.
3. DopmyJibl IPUBEJICHUSL. 3. Hcnonp30BaTh (hOpMYJIIBI MPUBEICHUSI.
Tema 6. OcHOBBI Conep:xkanue yueOHOro MmarepuaJia 36
TPUTOHOMETPHUH
Pagunannass mepa yrna. BpamarenbHoe naBuwkenue. Cunyc, 2

KOCUHYC, TAaHMeHC M  KOTaHreHc uuciaa. OCHOBHbIE
TPUTOHOMETPUUECKHE TOXAECTBa, (HOPMYJbl MPUBEIACHUS.
CuHyC, KOCHHYC U TaHI€HC CyMMBbI M Pa3HOCTH JIBYX YIJIOB.
CuHyC M KOCUHYC ABOHHOro yriia. ®opmyibl MOJOBUHHOIO
yria. [IpeoOpa3oBanus CyMMbl TPUTOHOMETPUUECKUX (PYHKITUI
B IIPOM3BEJICHUE M TMPOU3BENCHUA B CyMMy. DBblpaxeHue
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TPUTOHOMETPUUYECKUX (YHKIUN Yepe3 TaHIeHC IOJIOBHHHOTO
apryMeHra. [TpeoOpazoBanus IIPOCTENIINX]
TPUTOHOMETPUYECKUX BBIPAKEHUU.

[IpocTeiimine TPUTOHOMETPUUYECKHME ypaBHEHMs. PemeHune
TPUTOHOMETPUYECKUX YPAaBHEHHUI. [Ipocrenmue
TPUTOHOMETPUUECKAE U HEPABEHCTBA. APKCHHYC, apKKOCUHYC,
ApPKTaHI'€HC YUCIIa.

rpaduk GyHKIMH, TOCTpoeHUEe TpauKoB QYHKIIHMA, 3aTaHHBIX
Pa3TUYHBIMH CTIOCOOAMH.

CBoiicTBa (PyHKIIMH: MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTb,
OTPaHUYEHHOCTh, IEPUOANYHOCTD. [IpomMexxyTKH Bo3pacTaHus u
yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbBIIIEE 3HAYCHU S, TOUKH
bkcTpemyma. ['paduueckas unrepnperanus. [lpumepsl

KonTposnbsHas pabora Ne7. | 2
KonTposnpHas pabora Ne§. | 3
CamocrosiTenbpHas paboTa 00ydJarmuxcs
aboTa ¢ KOHCIIEKTaMHU JIEKIIUI 6 1
elIICHUE 3a/1a4 U YIIPaXXHEHUM 1Mo 00pasily 8 2
ClICHNE BApUAHTHBIX 33724 U YIPAKHEHUN 4 3
2 KYPC.
IHoBTOpEHUE ‘HOBTOpeHI/Ie Marepuala, IpoiieHHoro Ha 1 kypce. 2 1
OOyuarommuiics 10JKeH 3HATL/IOHUMATD: YMmerh:
CBoiicTBa (PyHKIIHIA. 1. HaxonuTte npoMexyTKH BO3pacTaHUs U yObIBAHMS,
2. OOpatHble QyHKLIHUH. HanOOJIbIIEE U HAMMEHBIIIEE 3HAUEHUS], TOUKU SKCTPEMYyMa.
3. [IpomexyTkH Bo3pacTaHus U yObIBaHMs, HauOobliee U |2. CrouTth rpadyku 3aJaHHBIX QYHKIUH.
HauMEHbLIee 3HaYEHUs, TOUKH SKCTPEMYMaA.
Tema 7. @ynkuum, ux ceoiicrea |Coaep:xanue y4eOHOro MarepuaJa. 20
U rpadpuku
Oynkiuu. O61acTh onpeieJICHUs U MHOKECTBO 3HAUYCHMUIA; 2

17




(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PEATIbHBIX MPOIeccax U
SIBIICHUSIX.

O6patHbie pyHkimu. O6macTh onpeneneHust 1 00JIacTh
3HaueHU 00paTHOI QpyHKuuuU. ['paduk oOpaTHON PyHKIIMH.
Apudmernueckue onepanuu Haa QyHKIUSIMU.

YHCIJIOBBIX TTOCIIeA0BaTeNbHOCTEN. [IoHATHE O penerne
rnocinenoBaTeabHOCTH. CylIeCTBOBAHUE MPEIeNIa MOHOTOHHOM
OTrpaHWYEHHOU nocaenoBaTeabHOCcTU. CyMMUpOBaHUE
noclienoBaTeabHoCcTe. beckoneuHo yObIBaroIast
rEOMETPUUECKAS IIPOTPECCUS U €€ CyMMa.

[lonsiTHEe 0 HEMPEPBHIBHOCTU (DYHKIIHH.

[IpousBoanas. [lonstre o mpousBoaHON HyHKIHH, €€
reOMETPUICCKUN U (DU3UIECKUHN CMBICI. Y paBHEHUE

KontponbHas pabota Ne9. 1 3
CamocrosiTenbHas padoTa 00yydarImuxcs
aboTa ¢ KOHCIIEKTaMH JICKITUI 3 1
SIICHNE 33729 U YIPAKHEHHI 110 00pasiry 5 2
ELICHME BAPUAHTHBIX 33444 U YIIPAKHECHHM. 2 3
OoOyyaommiics X0JKeH 3HATH/IIOHUMATD: YMerTh:
I. CrniocoObl 3aJJaHusl U CBOMCTBA YMCIIOBBIX 1. HaxoauTe mpou3BoIHBIE CYMMBI, PA3HOCTH, TPOU3BEACHUS,
MIOCJIEI0BATENBHOCTEM. YaCTHOTO.
2. [TonsiTue o Mpou3BOAHON PYHKINH, €€ TEOMETPUUECKHUM 2. HaxoauTe mpon3BOIHBIE OCHOBHBIX 3JIEMEHTaPHBIX
U (PU3UYECKUI CMBICII. byHKIUH.
3. [Ipon3BoHBIE CYMMBI, Pa3HOCTH, IPOU3BEACHU,
YacCTHOTO.
4. [Tpon3BoAHBIC OCHOBHBIX JIEMEHTAPHBIX (DYHKITHIA.
Tema 8. Hayana Conep:xxanue yueOHOro MmarepuaJa. 32
MaTeMaTH4eCKOro aHaJIn3a
[locnenoBarenbHOCTH. CIOCOOBI 3a/1aHKS M CBOMCTBA 2
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KacatenbHOH K rpaduky ¢yHkimu. [Ipon3BoaHbIE CYyMMBI,
Pa3HOCTH, IPOU3BEACHMS, 4aCTHOTO. [[pOon3BOIHBIE OCHOBHBIX
hiieMeHTapHbIX QyHKIUH. [IpuMeHeHre npon3BoIHOM K
MCCIIEI0BAHNIO (DYHKUIUNA U TOCTPOEHUIO IPAPUKOB.
[Ipon3BoaHBIE 0OPATHON (PYHKIMU U KOMIIO3ULIUU (DYHKIIMH.
[Ipumepsl UCTIONIB30BaHUS TPOU3BOAHOM ISl HAXO0XKICHUS
HaWJTY4lIero pelleHus B MPUKIIAIHbIX 3a1adax. Bropas
[IPOM3BOJIHAS, €€ TEOMETPUUECKUN U (PU3NUECKUI CMBICIL.
[IprMeHeHre TPOM3BOJHON K UCCIEN0BAaHUIO (QYHKIUI U
nocTpoeHuto rpaduxos. HaxoxaeHue ckopocTu ajs npolecca,
3aJ1aHHOTO (HhOPMYJIIOi U rpadUKOM.

KonTtponbsHas pabora Nel0. 1 3
KoHTposbHas padbora Nel 1. 1 3
CamocrosiTenbHas paboTa 00yyarmuxcs
a0oTa ¢ KOHCIIEKTAMH JICKIIHI 5 1
eIICHUE 3a/1a4 U YIIPAXHEHUH 110 00pa3ity 7 2
€IICHHE BApUAHTHBIX 33/1a4 M YIPaKHECHUI. 5 3
OoOyuyaommiics 10JkeH 3HATH/MIOHUMATD: YMeTh:
1. [lepBooOpa3Has 1 HHTErpal. 1. HaxoauTs nepBooOpa3Hyro U UHTETPAl.
2. [IpuMeHneHune onpenesIeHHOTr0 UHTErpaIa Jis 2. IlpuMeHATh OmpeneseHHbIA UHTETPA A1 HAXOXKIACHUS
HaXOXJCHHUS TJIONIAM KPUBOJIMHENHON TPAICIUU. TJIONIAM KPUBOJMHEMHOMN TpaIelu.
Tema 9. UuTerpasu u ero Conep:xanue yueOHOro MmaTepuaJjia. 13
NMpUMEHeHHue
[lepBooOpa3nast u wuHTerpai. l[IpumeHeHue OMpeaeIeHHOTO
MHTETpaJIa JUISi HAXOXJICHUS IUIOIIAJAM KPUBOJWHEHMHOU
Tpaneuuu. ®opmyna  Heiorona—IJleitonuna.  I[Tpumepsr
NPUMEHEHMS HHTerpayia B hU3UKE U T€OMETPHH.
KontponbsHas pabota Nel2. 1 3
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CamocrosiTenpHas paboTa 00ydJarmuxcs
aboTa ¢ KOHCIIEKTaMU JIEKIIUI 2 1
eIIeHUE 3a/1a4 U YIIPaXXHEHUM 1Mo 00pasily 3 2
pelieHre BapUaHTHBIX 3a7a4 U YIIPaKHEHUM. 2 3
Oo0yyammiicsi 10/2KeH 3HATH/IIOHUMATh: YMeTh:
Humaap. Konyc. 1. Haxoaute paccrosinue oT 1ieHTpa cepbl 10 MIOCKOCTH.
2. OceBble CEUCHHMS U CEUCHUS, NTapaslie/IbHbIE OCHOBAHUIO. |2. HaxoauTe momanb ceueHus mapa, chepsl.
3. [Tap u cdepa, ux ceuenusi. KacatenbHasi MIOCKOCTh K
coepe.

Tema 10. MHOroOrpaHHUKH

Cojep:xanue y4eO0HOT0 MaTepuaJa.

14

Dinepa.

[lapamnenenunen. Kyo0.

[Ipu3ma. IIpssmas u HakitoHHasa npusMa. [IpaBribHas mpusma.

[Iupamuna. [IpaBuibHas nupamuaa. Y cedyeHHas IUPpaMUIa.

Bepiunasl, pedpa, TpaHd MHOTOTpaHHHKA. Pa3BepTka. 2
MHoOrorpaHHble yribl. BeITyKiible MHOTOrpaHHUKH. Teopema

Terpas>ap.
CummeTtpuu B KyOe, B apajieienunesie, B Ipu3Me u
nupamMu/e.
KonTtponbsHas pabora Nel3. 1 3
CamocrosiTenbHas paboTa 00ydJaromuxcs
aboTa ¢ KOHCIIEKTaMU JIEKINI 2 1
eIIeHUE 3a/1a4 U YIIPaXXHEHUM 1Mo 00pasily 3 2
€IICHNE BAPUAHTHBIX 33124 U YIIPAKHECHUM. 2 3
Oo0yuyaommuiicsd X0JKeH 3HATH/IIOHUMATD: YMeTh:
Huwmnaap. Konyc. 3. Haxonute paccTosiHre OT 1ieHTpa cephl 10 MIOCKOCTH.
5. OceBbl€ ceUeHHs U CEUEHUS, MTapasuielibHbIe OCHOBAHUIO. 4. Haxonute miomanas cedeHus mapa, chephl.
6. Illap u chepa, nx cedyenus. KacarenpHas IUIOCKOCTh K
cdepe.
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BpalmicHuA

Tema 11. Tesia u moBepxnoctu  |Coaep:xkaHue y4eOHOTr0o MaTepuaJa. 15

OOKOBasi TOBEPXHOCT,

[{vmHap M KOHyC. YcedeHHbIM KOHyc. OCHOBaHHE, BBICOTA, 2
oOpasyromasi, pasBeptka. OceBble
CEUCHHUS U CEUCHUS, MapajlieIbHbIE OCHOBAHUIO.

[ITap u cepa, ux ceuenus. KacarenpHas IIocKoCTh K cepe.

KonTtposnbsHas pabora Nel4. 1 3
CamocrosiTenbHas paboTa 00ydarmuxcs
aboTa ¢ KOHCIEKTAaMH JIEKITHHA 2 1
EIICHUE 3a/1a4 U YIIPAXKHEHUM 1o 00pasiy 4 2
CLICHWE BAPUAHTHBIX 33144 U YIPAKHECHUM. 2 3

OoOyyaommiics X0JKeH 3HATH/IIOHUMATD:
1. ®opmynel 0O0beMa KyOa, MPSMOYTOJIBHOTO
napajuieienuneaa, Mpu3Mbl, IMIHH]IPA.

YMeTh:

l.

Haxonute 06beM Ky0a, mpsIMOYTOJIbHOTO Napaljieenuneaa,
IPU3MBI, IUITUHIPA.

reoMeTpuu

2. ®opmyrsl 00beMa MUPAMUJIBI U KOHYCA. 2. Haxonute 06beM nupaMusl U KOHYCA.
3. ®opMmyIibl IJIOMIAAN OBEPXHOCTEN IWIMHAPA U KOHyca.  |3. Haxonuts momany moBepxHoCTEN HIWIMHAPA U KOHYCA.
4. ®opmysel 00beMa 11apa U IIoaan cQepsl. 4. Haxonutk 006beM mapa.

Tema 12. U3Mepenus B Coaep:xanue yueOHOro marepuaJa.

12

O6neM u ero uzmepenue. Materpanbaas hopmyia oobema.
®opmynbel 00beMa Ky0a, TpPSMOYTOJIBHOTO IMapajuielienuIea, MPU3MbI, IHJIAHIpA.
dopmynbl 00beMa MHpaMUIbl U KOoHyca. DOopMynbl IUIONIAJAM TMOBEPXHOCTEH MWIMHIpA H
KoHyca. @opMyIbl 00BeMa Iapa u Iioanu chepsl.
[Togo6ue Ten. OTHOIIEHHUS TIOIIA IeH TOBEPXHOCTEN U 00BEMOB MOI00HBIX TEJL.

KonTponbsHas pabora NelS. 1 3
CamocrosiTenbHas paboTa 00ydJarOImuXCs
aboTa ¢ KOHCIIEKTaMU JIEKIIUI 2 1
SIICHUE 33/1a4 U YIIPaXKHEHU 1Mo 00pa3ity 3 2
SIICHUE BAPUAHTHBIX 33/1a4 U YIIPAXKHECHUM. 1 3
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OoOyuyaommiics 10JkeH 3HATH/MIOHUMATD: YMeTh:

1. [Tonsitue coObITHSI, BEPOSITHOCTH COOBITHSI. 1. Pemare  mpakTMyeckue — 3amauyd ¢ IPUMEHEHHEM
2. [ToHsATHE O HE3aBUCUMOCTHU COOBITHIA. BEPOSATHOCTHBIX METOJIOB.
3. JluckpeTtHass ~ cioy4yadHas ~— BEJIMYMHA,  3aKOH €€
pacrpeneneHusl.
4. UucnoBble XapaKTEPUCTUKUA JIUCKPETHOW CIIyYalHOWU
BEJIMYUHBI.
3. [TonsiTue 0 3aK0HE OOIBIIMX YHUCEIL.
Tema 13. djieMeHTHI TEOPpUHA Conepxxkanue yueOHOro MmaTepuaJa.
BEPOSATHOCTEH. 14
JJIeMeHThl MaTeMATH4YeCKOM
CTATUCTHKH
CoObITHE, BEPOATHOCTH COOBITHS, CIOXEHUE M YMHOXKEHUE
BeposiTHOCTe.  [loHATHE O  HE3aBUCHMOCTH  COOBITHI.
JluckpeTHas cilyyaliHas BEJIMYMHA, 3aKOH €€ pPAaCIpeaciICHUS.
UucnoBble XapaKTEPUCTUKU TUCKPETHOM CIIy4alHON BEJIMYUHBI.
[loHsATHE O 3aKOHE OOJIBIINX YUCET.
[IpeacraBnenrie  JnaHHbIX  (TAONULBI,  JUArpaMMBbI,
rpaduku), TeHepajdbHas COBOKYIIHOCTh, BBIOOpKa, CpeaHee
apupMeTHIeCcKoe, MeIMaHa. [TonsTue 0 3aa4ax
MAaTEMAaTUYECKON CTATUCTUKH.
Pemienre npakTU4ecKuX 3a7ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX
METOOB.
KoHntposbHas padora Nel6. 1 3
CamocrosiTenbHas paboTa 00ydarmmxcs
paboTa C KOHCIIEKTaMH JICKITUH 2 1
pelieHue 3aa4 U YOpaKHEeHH 1o o0pasity 3 2
pElLICHUE BAPUAHTHBIX 3a7a4 U YIIPAXKHECHUN. 2 3

Ooyuyaommiics 10JkeH JHATH/MIOHUMATD: ‘YMeTL:
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1. OcHOBHBIE IIPUEMBI peleHns pPalMOHAIBHBIX, |l. Pematp panmoHanbHble, UppAalMOHAIbHBIE, [TOKA3aTEIbHbBIE
UpPpalHOHAIbHBIX, Y TPUTOHOMETPHUYECKUE YPABHEHHS U CUCTEMBI.

II0Ka3aTeJIbHbIX 151 TPUTOHOMETPUYECKUX ypaBHEHUH 2. N300paxaTtb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBA
(pa3yiokeHre Ha MHOXXHUTENIM, BBEJCHHE HOBBIX HEU3BECTHBIX, [PEIICHUM YpaBHEHUN U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX
N0JICTAaHOBKA, rpa)uueCcKuil METON). CUCTEM.

2. Meton uHTEpBaJIOB. 3. [IpyuMeHATP MaTEMaTHYECKME METOABl ISl  PELICHUs
3. N300pakeHre Ha KOOPAMHATHOM IMJIOCKOCTH MHOXKECTBA |COJIEPKATENIbHBIX 3a/[a4 U3 Pa3IMUHbIX 00J1acTel HAYKU.
pPELICHUI YPABHEHUN W HEPABEHCTB C JIBYMs IIEPEMEHHBIMHU U

UX CHUCTEM.

Tema 14. YpaBHeHus u Coneprxkanue yueOHOro MmaTepuaJia. 20

HepaBeHCTBA

PaBHOCHIIBHOCTD YPABHEHHM, HEPABEHCTB, CHCTEM.
PanmonanbHble, HppanuoOHAIbHBIE, IIOKA3aTEIbHBIE U
TPUTOHOMETPUYECKAE YypaBHEHUA MW CUCTEMBI. (OCHOBHBIE
MpUEMBbl UX pEIIeHUs (pa3yioKEeHUE HAa MHOXKHUTENIU, BBEJCHHE
HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, IPAPUUECKUN METO).
PaumonanbHble, HppanMOHAIbHBIE, IOKA3aTEIIbHBIE U
TPUTOHOMETPUYECKUE HepaBeHCTBA. (OCHOBHBIE IPUEMBI HX
pemieHus. Vcnonb30Banrue CBONCTB U TpauKoOB (PyHKUUN NpU

PELICHUM YPaBHEHUW M HEPAaBEHCTB. MeToJl HHTEPBAJIOB. 2
N300pakeHre Ha KOOPAMHATHOW TIUIOCKOCTH MHOMECTBA
pPELICHUN ypPaBHEHUW W HEPABEHCTB C JIByMs NEPEMEHHBIMU U
X CUCTEM.
[IpumMeHeHne MaTeMaTUYeCKUX METOAOB [UIS PELICHUs
COZIEpKaTeNIbHbIX 3a7a4 W3 pa3IMYHbIX 00JlacTeld HayKu U
MpakTUKA. HHTeprnperanus pe3ynbTaTa, Y4YeT peEalbHBIX
OTpAaHUYECHHUI.
KonTposbHas padora Nel7. 1 3

CamocrosiTenbHas padoTa 00yyarImuxcs
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a0oTa ¢ KOHCIEKTAaMH JIEKITHHA 4
eIICHUE 3a/1a4 U YIIPAXKHEHUM 1Mo 00pasiy 4 2
EIICHNE BAPUAHTHBIX 3a/1a4 U YIIPAXKHECHUM. 2
JK3aMeH
Hroro 285
CamocrosiTeqibHas paboTa 143

J7is XapakTepUCTUKHN YPOBHS OCBOCHHS y4eOHOTO MaTepHala UCIOIb3yeTcs ClAeIyIoe 0003HauYeHUS:

1. o3HakomuTENbHBIN (Y3HABaHUE paHEE U3yUEHHBIX OOBEKTOB, CBOMCTB);

2. penpoayKTUBHBIH (BBIIOJHEHUE ACSITEIBHOCTH IO 00pa3y, MHCTPYKIUHU WIH O] PYKOBOJCTBOM);

3. OpOJIYKTUBHBIU (INITAHUPOBAHUE U CAMOCTOSATEIBbHOE BINOJHEHUE ACSITEIBHOCTH, pelIeHUE MPOOIEMHBIX 3a]1ay4).
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3. YCJIOBUS PEAJIM3AIIINA YUEBHOU JAUCHHUITINHBI
MATEMATHUKA

3.1. TpeOoBaHusi K MUHMMAJbHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecrneyeHHuI0

Peanuzauust y4eOHOM JUCHUIUIMHBI TpeOyeT Haiuyus ydeOHOro KabOuHeTa

«MareMaTuka.
O6opynoBanue ydeOHOro KaOWHETa: TIOCAJOYHBIE MeCTa IO KOJIHYECTBY
oOyyaromuxcsi; paboyee MeCTO TMpernojaBaresis; JICKIIMOHHBIA W pa3laTOYHBIMN
Marepuai; KapTOYKH JJI1 OIpoca; KApTOUYKH C BapuUaHTaAaMU CaMOCTOSITEIbHBIX
paboT; CTEHIbl W IUIaKaThl C HEOOXOAWMBIMH JJIS PelIeHHUs 3aaad (hopMyJiamH;
MOJIEJTA TEOMETPUIECKUX UTYP.
Texaudeckne cpeacTBa 0OyYEeHHS: KOMIBIOTEP C JIMIICH3MOHHBIM MPOTPAMMHBIM
obecrieueHUEM.
3.2. UudopmannoHHoe odecrieueHrue 00ydeHust
OCHOBHbBIE HCTOYHUKH:
1. C.M. Hukonbckuii, M.K.ITotanos, H.H. Pemernukos, A.B. [lleBkun «Anredopa
¥ Hauyajia MaTeMaTudyeckoro a"Hanusa 10 knace»,Mocksa «IIpocsemenuey, 2014.
2. C.M. Huxonsckuii, M.K.ITotanos, H.H. Pemetnukos, A.B. llleBkun «Anredpa
¥ Hayajia MaTeMaTudeckoro a"Hanusa 11 kmace»,Mocksa «IIpocsemenuey, 2014.
3. I1.C.Atanacsiz, B.®. byty3o0s, C.b. Kanomies, I1.C.Kucenesa, 31" [To3Hsik
«I'eomerpus», Mocksa, «lIpocsemenune» 2014r.
JlomosiHUTEIbHbIE MCTOYHUKM:
1. H.B.boromonos. « [IpakTuueckue 3aHsITUsA 10 MaTeMaTuke», MOCKBa,
Briciias mikoma, 2002r.
2. Maremaruka: yue6Huk 1151 ccy3os / M.B. boromosnos, I[1.1. Camoiinenko. — 7-
e u3l., crepeorun. — M.: Jlpoda, 2010.
3. TlpakTryeckue 3aHATHUS 110 MaTeMaTUKe: Y4eOHOe MocoOue IS CPETHUX
npodeccroHanbHbIX yueOHbIX 3aBegeHuit / H.B. boromosos. — 10-e u3g. —
M : Bricmag mkoia, 2008.
4. COopHUK 3aaad Mo MatemaTuke: yde0. mocobue ms ccy3os / H. B.

Boromosnos.- 6-¢ uza., crepeorun. — M. : [lpoda, 2010.
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5. AnreOpa u Hadana aHanm3a: Y4eO. mis 10-11 k. o6meoOpaszonar.
yupexaennii / A. H. Koamoropos, A. M, A6pamos, FO. I1. Jlyaaunsid u np.;
[Tox pen. A. H, Konmoroposa.- 9-e uza. nom.- M.: IIpocsemenue, 2010.

6. Iloropener A.B. I'eomerpust: Yue6. mis 7-11 k. obmieobpa3oBar.
yupexaeHuil.-10-e n3g.- M.: [Ipocsemienue, 2009.

HNuTepHeT-pecypcesi:

www. fcior. edu. ru (MudopmanronHsie, TPEHUPOBOYHBIE K KOHTPOJIbHBIC

MaTepHaIbl).

www. school-collection.edu.ru (Enunast konnexnuu nudpoBbIx

o0pa3oBaTeIbHBIX PECYPCOB).
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4. KOHTPOJIb Y OIIEHKA PE3YJIBTATOB OCBOEHHUS YUEBHOM
JNCHUIIVIMHBI MATEMATHUKA

Conepxanue XapakTepucTHKAa OCHOBHbIX BHI0B dopMbl 1
o0yueHus AesiTeJIbHOCTU CTYJACHTOB MeTO/IbI
KOHTPOJIA U
OLIEHKH
pe3yJibTaToB
00y4eHus
Beenenue O3HakoMJIEHHE C pOJIbIO MaTeMaTUKU B | [lnarHoctuyeckas
HayKe, TEXHHUKE, SKOHOMUKE, KOHTPOJIbHAs
UH()OPMAITMOHHBIX TEXHOJIOTHSIX U pabora
MPAKTUYECKOMN JEATETbHOCTH.
O3HaKOMJICHHE C LEJSIMU U 33/1a4aMHU
M3y4YE€HUS MAaTEMaTUKU MPU OCBOEHUH
npodeccuit CITIO u cnenuanbHOCTEH
CIIO
PasButue Brinmonnenue apudmernueckux NupvBuayanbHbIN
MOHATHUS O YUCJE | IEWCTBUI HAJl YUCIAMU, COUETass (KapTOuKH ¢
YCTHBIE U TUCbMEHHBIE TPUEMBI. 3aJIaHUSIMH )
Haxoxnenue npubnmxeHHbix 3HaueHuil | KontponbHas
BEJIMYMH U MOTPEITHOCTEHN BRIUUCICHUN | paboTta
(a0COMIOTHOM ¥ OTHOCUTEIIBHON);
CPaBHEHHE YKCIIOBBIX BBIPAKECHUM.
Haxoxnaenue ommbok B
peoOpa3oBaHUSIX U BBIUUCICHUSIX
(OTHOCHUTCS KO BCEM ITyHKTaM
POrpaMMBbl)
KopHu, crenenn, | O3HaKOMIJIEHUE C TOHATHEM KOpHA n-i1 | BHeaynutopHas
JorapugpMsl CTEIEHH, CBOMCTBAMH PAIUKATIOB U CaMOCTOSITETIbHAS
MIpaBUJIaMHU CPABHEHUSI KOPHEH. pabora
dopmynupoBanue onpeaeneHus Kopas | KoHtposnbHas
Y CBOMCTB KOpHEW. Beruuciienue u pabora

CpaBHEHHE KOPHEH, BBIIIOJIHEHUE
MPUKUAIKHA 3HAYCHHS KOPHSL.
[IpeobpazoBaHue YUCIOBBIX U
OYKBEHHBIX BBIPAXKEHUM, COAEPIKAIINX
paaukaiibl. BeiogHeHHe pacueToB Mo
dhopmyiam, cosiepKaIuM paauKabl,
OCYUIECTBJISISI HEOOXOAUMBbIE
MOJICTAaHOBKH M MPeoOpa3oBaHusl.
Onpenenenne paBHOCMIBHOCTH
BBIPAKCHUH C pajuKaiaMu. Perenue
UPpALMOHATIBLHBIX YPaBHEHUH.
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O3HaKOMJICHHE C IOHSITUEM CTETICHU C
JNCUCTBUTEIILHBIM ITOKA3aTEIIEM.
HaxoxxaeHue 3HaueHUM CTENECHU,
UCIIOJIB3YSI MPU HEOOXOAUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchIBaHUE KOPHS N- CTEIICHU B
BUJIE CTETICHU C IPOOHBIM MOKa3aTeIeM
1 Ha000poT. POpMYITHPOBAHUE CBOMCTB
creneHei. Beruuciienue crenexeu ¢
palMoOHaIbLHBIM MOKa3aTeleM,
BBITIOJIHCHUE NMMPUKUJIKW 3HAYCHUS
CTEIIEHU, CPABHEHHE CTEIICHEN.
IIpeoOpazoBaHKe YHCIOBBIX U
OYKBEHHBIX BBIPOKCHHM, COACPIKAITIX
CTEIICHU, IPUMEHSSI CBOMCTBA. Pemenue
ITOKA3aTEJIbHBIX YPABHEHUH.
O3HaKOMJIEHHE C TPUMEHEHUEM KOPHEHN
Y CTETIEHEW NPU BBIYMCICHUU CPEIHUX,
JIEJIEHUM OTPE3Ka B «30JI0TOM CEUEHUM.
Pemenve npukiaaHbIX 3a7a4 Ha
CJI0’KHBIE TTPOIEHTHI

[Ipsimble u
IJIOCKOCTH B
IIPOCTPAHCTBE

DopmyIUPOBKa U ITPUBEIACHUE
J0Ka3aTeIbCTB MPU3HAKOB B3AMMHOTO
PACIIONIOKEHUS IPSMBIX U INIOCKOCTEM.
Pacnio3snaBanue Ha yepTexax U MOJEIAX
Pa3JINYHBIX CIIy4aeB B3aMMHOTO
PACIIOIOKEHUS IPSAMBIX U IUIOCKOCTEM,
apryMEHTHUPOBAHUE CBOUX CYKICHUM.
DopMyJIMPOBAHUE ONPEAETICHUH,
IIPU3HAKOB U CBOMCTB MapajuleIbHbIX U
NEPIEHANKYJIIPHBIX IITIOCKOCTEM,
JBYTPAHHBIX U JTMHENHBIX

YTJIOB.

BrInonHeHne noCcTpoeHus yIiIoB MEXAY
PSAMBIMH, PSIMOM U TUIOCKOCTBIO,
MEK]ly TUIOCKOCTSIMHU 10 OIIMCAHMIO U
pacIio3HaBaHHUE UX

Ha MOJEIAX.

IIprMeHeHne MPU3HAKOB U CBOMCTB
PACIIONOKEHUS IPSAMBIX U TUIOCKOCTEN
IIPU PELICHUU 3a/1a4.

N300pakeHne Ha pUCYHKaAX U
KOHCTPYHPOBAHUE HA MOJIEIISAX
NEPIEHANKYJISIPOB M HAKJIOHHBIX K

BreaynuropHas
CaMOCTOSITEIbHAS
pabora
NuauBunyanbHbI
(pOHTAIBHBIM
onpoc
KontponpHas
pabota
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MJIOCKOCTH, TIPSIMBIX, TTAPAJIIETHHBIX
IJIOCKOCTEH, YIJIOB MEXKY IIPSAMOU U
IJIOCKOCThIO U 000OCHOBAaHUE
MOCTPOCHMUSI.

Pemienue 3a1a4y Ha BEIYUCIICHUE
reOMETPUICCKUX BeTMUuH. ONMHUCHIBaHNE
PAcCTOSIHUSI OT TOYKH JI0 TIJIOCKOCTH, OT
MPSMOM 10 TUIOCKOCTHU, MEXKITY
MJIOCKOCTSIMU, MEX]TY
CKPEIIMBAIOIIUMUCS MPSMBIMH,

MEXy MPOU3BOIBHBIMU (PUTYpaMu B
MIPOCTPAHCTBE.

dopmyIHpOBaHUE U TOKA3bIBAHUE
OCHOBHBIX TEOPEM O PACCTOSTHUSIX
(TeopeM CyllecTBOBaHMs, CBOMCTRA).
N3o0paxkeHne Ha yepTexkax u MOACIISIX
paccTosiHusl 1 000CHOBaHUE

CBOUX CyXJeHui. OnpeneneHue u
BBIYHCIICHUE PACCTOSIHUM B
npoctpaHcTBe. [Ipumenenue hopmyn u
TEOPEM IUTAHUMETPUU JIJIS PEIICHHUS
3aj1ay.

DNEeMEHTHI Nzyuenue mpaBuiia KOMOMHATOpUKU U | BHeayautopHas
KOMOMHATOPUKHU | IPUMEHEHUE NIPHU PELIEHUN CaMOCTOSATEIbHAS
KOMOHMHATOPHBIX 3a/1a4. pabota
Pemenne koMOMHATOPHBIX 3a/1a4 WNHuBuy aIbHBIN
METO/I0M Iepedopa U Mo MpaBuiIy (pOHTaIBHBIHI
YMHOXKEHHS. onpoc
O3HaKOMIIEHHE C TOHATUSMU KouTponbHas
KOMOMHATOPUKH: pa3MEIICHUSIMH, pabora
COUYETaHUSIMHU, IEPECTAHOBKAMH U
(dbopMynaMu AJis UX BBIYUCIICHUSL.
OObsicHeHHE U IPUMEHEeHHE PopMyIT
JUISL BBIYUCIIEHUS Pa3MELICHUI,
[IEPECTAaHOBOK U COYETAHUM IIpU
pELICHUH 3a4a4.
Osznakomienue ¢ 6uHomoM HeroToHa 1
TpeyroapHuKoM Ilackans.
Pemenne npaktuueckux 3aaay ¢
MCIIOJIb30BAaHUEM MOHSATUI U MPaBUII
KOMOMHATOPUKHU
KoopauHatel u O3HaKOMIIEHHE C TOHATUEM BEKTOpA. BreaynuropHas
BEKTOPBI N3yuenue neKapToBOW CHCTEMBI CaMOCTOATEIIbHAs
KOOPJIMHAT B IIPOCTPAHCTBE, pabota
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ITIOCTPOECHUE 10 3aJaHHBIM KOOPAUHATAM
TOYEK U INTOCKOCTEW, HAXOXKICHUE
KOOpAUHAT TOYEK.

HaxoxneHue ypaBHEHHI OKPYKHOCTH,
cdepbl, IOCKOCTH. Beruucienue
PACCTOSIHUN MEXAY TOYKAMM.
N3yueHne CBONCTB BEKTOPHBIX
BEJIMYMH, ITPABUJT PA3JI0KEHUS BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
MIPaBUJI HAXOXKACHUS KOOPAUHAT
BEKTOpPA B IIPOCTPAHCTBE, IIPABUII
JNEUCTBUN C BEKTOPAaMH, 38 JaHHBIMU
KOOpPAVHATaAMH.

IIprMeHenne TeOpun IPHU PELICHUN
3a/1a4 HA IEUCTBUS C BEKTOPaMHU.
N3ydeHne CKasIpHOTO NMPOU3BEAECHNUS
BEKTOPOB, BEKTOPHOTO YPaBHEHHUS
IIPSAMOM U IIIOCKOCTH. IIpruMeHnenune
TEOPUU IIPU PEIICHUU 33/1a4 Ha
NEUCTBUS C BEKTOPAMH, KOOPIUHATHBIN
METO/Jl, IPUMEHEHHE

BEKTOPOB JIJIs1 BHIYUCJICHUS BEJIMYHH
YIJIOB Y PACCTOSIHUU.

O3HaKOMIIEHHE C JOKA3aTeIbCTBAMHU
TEOPEM CTEPEOMETPUU O B3aUMHOM
PACIIOIOKEHUH NIPSIMBIX U INIOCKOCTEM C
MCIIOJIb30BaHUEM

BEKTOPOB O3HAKOMIIEHUE C TIOHSATUEM
MapajuIeIbBHOTO IPOEKTUPOBAHHUS U €TO
ceorictBamu. OopMyIMpoOBaHUE
TEOPEMBI O IUIONIAAX OPTOrOHAIBHOM
MIPOEKLIMY MHOTOYTOJIbHHKA.
[Ipumenenue Teopuu st 000CHOBAHMUS
IIOCTPOEHHUM U BBIYMCIICHUM.
ApPryMeHTHpPOBaHUE CBOUX CYXKIACHHI O
B3aMMHOM pacCIIOJI0KEHUN
MPOCTPAHCTBEHHBIX PUTYD

NuauBunyanbHbI
(GpoHTANBHBIIHI
onpoc
KontponpHas
pabota

OCHOBBI
TPUTOHOMETPUHU

N3ydenne parnanHOro MeToaa
M3MEPEHUs YIJIOB BpallleHUs U

HX CBSI3U C TPATYCHOU MEpOH.
N3o0paxkeHue yrioB BpalleHus Ha
OKPYKHOCTH, COOTHECEHHE BEJIMUMHBI
yIJIa C €r0 PACTIOJIOKEHUEM.
DopMyJIMPOBAHUE ONPEAECTICHUN

BneaynuropHas
CaMOCTOSITENIbHAS
pabota
NnupuBuayanbHbIN
(bpOHTAIBHBIM
onpoc
KonTposbHas
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TPUTOHOMETPHUECKUX (PYHKITHI

JUTSl YTJI0OB TIOBOPOTA U OCTPBIX YIJIOB
PSIMOYTOJIBHOTO TPEYTOJIbHUKA U
O0OBSICHEHUE UX B3aHMMOCBSI3U
IIprumeHeHne OCHOBHBIX
TPUTOHOMETPHUUECKUX TOXKIECCTB ISl
BBIYMCJICHUS 3HAUCHU I
TPUTOHOMETPUUECKUX (PYHKIUH 11O
OJHOU U3 HUX

N3yuenue oCHOBHBIX (OpMYI
TPUTOHOMETPUH: (POPMYIIBI CIOKEHUS,
YABOCHMS, MPEOOpPa30BaAHUS CYMMBI
TPUTOHOMETPHUECKUX (PYHKITHI

B [IPOU3BEJICHUE U IPOU3BEACHUS B
CyMMY U IPUMEHEHHE MPU BHIYUCICHUN
3HAYEHUS TPUTOHOMETPUUECKOTO
BBIPAKEHUS U YIIPOIIICHUS €ro.
O3HaKkOMJIEHHE CO CBOMCTBAMHU
CUMMETPHUH TOUYEK Ha CAMHUIHOM
OKPY>KHOCTH U IPUMEHEHUE UX IS
BbIBO/Ia (POpPMYIT IPUBEIACHUS
Pemenue no gpopmynam u
TPUTOHOMETPUUECKOMY KPYTY
MPOCTENIINX TPUTOHOMETPUUECKUX
YPaBHEHUM.

[IpumeHeHne 00IUX METOJIOB PEILICHHUS
ypaBHEHU (MpUBEAECHUE K
JUHEHHOMY, KBaJPaTHOMY, METO/]
Pa3oKEeHHs] HA MHOXKUTENH, 3a-
MEHBI TTIEPEMEHHON ) MPHU PEIICHUN
TPUTOHOMETPHUUECKUX YPABHEHUM.
YMeHue oTMedaTh Ha Kpyre petieHus
MPOCTEUIITUX TPUTOHOMETPUUECKUX
HEPABEHCTB

O3HaKOMIICHHE C TTOHSTHEM OOpPATHBIX
TPUTOHOMETPHUECKUX (PYHKITUH.
N3yuyeHue onpeaeneHmii apkCuHyca,
apKKOCHHYCa, ApKTaHI€HCa

yucia, (OpMyJIUPOBAHUE HX,
M300paKeHUE Ha €IMHUYHOM
OKPY>KHOCTH, PUMEHEHHUE MPU
pELICHUU YPaBHEHUN

pabora

OyHKIWU U UX
rpaduku

O3HaKOMIIEHHE C TTIOHSATHEM
NePEeMEHHOM, MPUMEpPaMu 3aBUCUMOCTEN

BueayautopHas
CaMOCTOSITEIbHAS
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MEXIY [EPEMEHHBIMM.
O3HakoMJIEHHE C IOHATHEM TpaduKa,
OIpEEICHNE MPUHAJJIEKHOCTH TOUYKH
rpaduxy ¢pynkuuu. OnpeaeneHue mno
dhopmyie npocTeiiiiei 3aBUCUMOCTH,
BUJIa ee Tpaduka. BeipaxkeHnue mo
bopmyie

OIHOUW MEPEMEHHOMN Yepe3 ApyTHE.
O3HakoOMJIEHHE C ONPEAECICHUEM
byHkuun, GopMyIupOBaHHE €TO.
Haxoxnenue o0nactu onpeaeneHus 1
o0nacTu 3HaYeHU QyHKIUN
O3HakoMJIeHHE C IPUMEPAMU
(GyHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peaNbHBIX MPOLECCAX U3 CMEXKHBIX
JUCLUIUIMH.

O3HaKOMJIEHHE C 10Ka3aTEIbHBIMU
pPacCyKJIEHUIMH HEKOTOPBIX

CBOWCTB JINHEHHOW U KBAJAPATUYHOMN
(GyHKUMIA, TPOBEICHHUE UCCIEIOBAHUS
JUHEWHOU, KyCOUHO-JIMHEHHOH, TpOOHO-
JUHEWHOU U KBaJIpaTUYHON (DYHKITUH,
noctpoeHue ux rpapukos. [loctpoenue
U YTCHHE

rpadukoB ¢pynkumii. UccnenoBanme
byHKIIH.

CocraBnenue BUIOB QyHKUIHUN 1O
JAHHOMY YCIJIOBHIO, PELIEHUE 3a/1a4

Ha SKCTPEMYM.

Brinonnenue npeodbpazoBanuii rpapuka

dhyHKIUU

pabora
NuauBunyanbHbIN
(GpOHTAIBHBIM
omnpoc
KontponpHas
pabota

Hauyana
MaTeEMaTUUYECKOTO
aHajaunsa

O3HaKOMIIEHHE C ITOHATUEM YUCIIOBOM
MOCJIE0BATENBHOCTH, CIIOCO0aMU €€
3a/1aHMs, BBIYMCIICHUSIMU €€ YJICHOB.
O3HaKOMIIEHHE C NTOHATUEM IIpesena
[0CJIEI0BATENBHOCTH. O3HAKOMIIEHHUE C
BBIYHCIIEHUEM CYMMBbI OECKOHEYHOTO
YUCJIOBOTO Psifia HA IpUMEpeE
BBIYKCIIEHUS CYMMbI OECKOHEYHO
yOBIBAIOIIEH r€OMETPUUECKON
nporpeccu. Pemienue 3anad Ha
npuMeHeHue (GopMyJIIbl CyMMBbI
OECKOHEUHO yOBbIBarOIIEH
T€OMETPUYECKON TPOTPECCUH

BueayautopHas
CaMOCTOSITETIbHAS
pabora
NnpuBuayanbHbIN
(bpoHTaTBHBIHI
onpoc
KontponpHas
pabota
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O3HakoMJIEHHE C OHSITUEM
npou3BoHOU. M3yuenue u
(OopMyIUpPOBAHKE €€ MEXaHUYECKOIO U
r€OMETPUYECKOTO CMBICIIA, U3YUEHUE
ITOPUTMA BBIYUCIICHUS POU3BOIHON
Ha IPUMEPE BHIYMCIICHHUS] MTHOBEHHOMN
CKOPOCTH U yIioBOro ko3 duinumenra
kacaTenbHON. COCTaBIEHUE YPaBHEHUS
KacaTelnbHOH B 001IeM BUjIE. Y CBOCHHE
npaBui 1udpepeHIpoBaHus, TaOIUIIbI
MIPOU3BOIHBIX DJIEMEHTAPHBIX (HYHKIIHA,
npuMeHeHue 1 qudpepeHnupoBaHus
(GyHKIHA, COCTaBICHUS YPAaBHCHHUSI
KacaTenbHOM. M3yueHnne TeopeM o CBs3n
CBOMCTB (DYHKLIMH U IPOU3BOAHOM,
dbopmynupoBka ux. [Ipoenenue ¢
MOMOILBIO MPOU3BOIHOMN HCCIIEIOBAaHUS
(dbyHKIUH, 32 TaHHOU (POpMYJIOii.
YcTaHoBieHHE CBSI3U CBOWCTB (PYHKIIUU
Y TIPOU3BOIHOM MO MX TpaduKam.
[IpuMenenne nmpon3BOIHON JIst
pelieHns 3a1a4 Ha HaXO0XKJICHHE
HanOOJIBIIIEr0, HANMEHBIIIETO 3HAYCHUS
Y Ha HaX0XJICHUE DKCTpEMyMa

Wuterpan u ero | O3HaKOMIIEHHE C TOHATUEM UMHTerpana | BHeaynuropHas

IIPUMEHEHHE ¥ IepBooOpa3Hoil. M3ydyeHue npaBuia | cCaMOCTOSITENbHAS
BBIYKCIIEHUS TIEPBOOOPA3HON U TEOPEMBI | paboTa
Herotona— Jleiitonuna. Pemenue 3agau | UHnuBuayanbHbINA
Ha CBA3b IEPBOOOPA3HOM U ee (pOoHTaTBHBIHI
MPOU3BOJAHOM, BEIYMCIICHUE ornpoc
nepBooOpa3Hoil s naHHOM pyHkumu. | KoHTponbHas
Pemenue 3a1a4 Ha NpUMEHEHHE pabota
WHTErpasa JJis BbIYMCICHHUS
(bu3nYecKuX BEJMYMH U IUIOMIAIeH

Muororpannuku | Onucanue U XapaKTepUCTUKA Breaynuropuas
pPa3IUYHBIX BUJOB MHOTOTPAHHUKOB, CaMOCTOSATEIbHAS
NEPEYNCIICHUE UX DJIEMEHTOB U CBOICTB. | paboTa
N300pakeHre MHOTOTPaHHUKOB U NHuBuyanbHbIN
BBITIOJIHEHHE MTOCTPOEHHUS Ha (pOHTATBHBIHI
M300pAKEHUAX U MOJIETISAX onpoc
MHOTOI'paHHUKOB. Brruncnenue KontponpHas
JIMHENHBIX JIEMEHTOB U YIJIOB B pabota

MIPOCTPAHCTBEHHBIX KOHPUTYpAIUSIX,
apryMEHTHUPOBAHUE CBOUX CYKJICHUII.
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XapakTepucTuka 1 U300pakeHHE
CEUYEHUS, PA3BEPTKU MHOTOIPAHHUKOB,
BBIYHCIICHUE TUIOIIAJIEN TOBEPXHOCTEM.
ITocTpoenune mpoCTEUIINX CEUEHUI
KyOa, mpu3msl, nupamubl. [IpumMenenue
(haKkTOB U CBEICHUI U3 INIAHUMETPHH.
O3HakoMJICHHE C BUJAMU CUMMETPHUH B
MPOCTpPaHCTBE, (HOPMYITUPOBAHKE
OIPEJICIICHUN U CBOMCTB.
XapaKTepUCTUKa CUMMETPUH TEJl
BpAILEHNUS] © MHOTOIPaHHUKOB.
[IpumeHeHune CBOMCTB CUMMETPHUH TIPH
peuiennu 3agay. Mcronp3oBanne
MPUOOPETEHHBIX 3HAHUM IS
WCCIIEIOBAHUS U MOJICITUPOBAHUS
HECJOXKHBIX 3a/1a4. 300pakeHue
OCHOBHBIX MHOTOTPAaHHUKOB U
BBITIOJTHEHHE PUCYHKOB MO0 YCJIOBHUSAM
3a1a4

Tena n O3HakoMJIEHHE C BUJAMU TEI BneaynutopHas
MOBEPXHOCTH BpalieHusi, opMyIUpOBaHUE UX CaMOCTOSITEIIbHAS
BpAILCHUSA ONPENEIIEHUN U CBOWCTB. pabora
DOopMYJIMPOBAHUE TEOPEM O CEUYECHUU NnpuBuayanbHbIN
1apa II0CKOCTBIO U IIOCKOCTH, (bpoHTaTBHBIHI
KacaTelbHOH K chepe. XapakTEepUCTHKA | OMPOC
Y M300pa)K€HUE TeJl BPaILCHUS], UX KonTponbHas
pa3BepTKH, ceueHus. Pemenue 3agau Ha | pabota
IIOCTPOCHUE CEYCHUM, BEIYUCICHUE
IUIVH, PACCTOSIHUM, YTJIOB, IUIOIIA/ICH.
[IpoBenenue noka3aTeabHbIX
paccyXICHUM MPU PELIEHUU 3a/1a4.
[IpuMeHeHue CBOMCTB CUMMETPHH HPH
pELLICHUH 3a/1a4 Ha TeJla BpalleHusI,
KoMmOuHaIuto tei. M3obpaxenne
OCHOBHBIX KPYTJIBIX TEJ U BBINOJHEHUE
PUCYHKA I10 YCIOBHIO 33Ja4U
N3mepenus B O3HakoMJIEHHE C OHATUAMH IUIomaan | BaeayauropHas
reOMETPHUU 1 00beMa, aKCHOMaMU U CBOMCTBaMHU. CaMOCTOSITENIbHAS
Pemenue 3a1a4 Ha BEIYUCIIEHUE pabora
TIOLIAJEH TIOCKUX (DUTYD € NuauBunyanbHbIin
MIPUMEHEHUEM COOTBETCTBYHOIINX (bpOHTAIBHBIM
dbopmyr 1 paKkTOB U3 IJITAHUMETPHUH. onpoc
N3yudeHne TeopeM O BBIYUCIEHUN KontponbpHas
00BEMOB TPOCTPAHCTBEHHBIX TET, pabora
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pelIeHue 3a71a49 Ha TpUMeHeHue HopMyI
BBIYHCIICHUS 00beMOB. V3ydeHue
dbopmyI1 7151 BBIYUCIIECHUS TUTIONIaAei
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpanieHus. O3HaKOMJIEHUE C METOJIOM
BBIYUCJICHUS TUIONIaAN TTOBEPXHOCTH
ctepsl. Perenue 3a1a4 Ha BEIYMCICHUE
IO TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

ONIEMEHTHI N3ydeHne KiaccuuecKkoro onpeaesieHus | BHeayauropHas
TEOPUHU BEPOSITHOCTH, CBOWCTB BEPOSATHOCTH, CaMOCTOSITEIIbHAS
BEPOSTHOCTEH. TEOPEMBI O CYMME BEPOSITHOCTEN. pabota
DNeMEHTHI Paccmotpenue npumepoB Beruucinenus | MaausuayanpHbIn
MaTeMaTU4eCKOM | BEPOSATHOCTEHN. Pemenne 3ana4 Ha (ppOHTaIBHBIMI
CTaTUCTHUKHU BBIYKCIIEHUE BEPOSTHOCTEN COOBITHIA onpoc
O3HaKOMJIEHHE C MPEICTABICHUEM KontponpHas
YUCJIOBBIX JIAHHBIX U UX pabota
XapakTepucTukaMu. Pemenue
IPAKTUYECKUX 3a7a4 Ha 00paboTKy
YHCJIOBBIX JAHHBIX, BEIYMCICHUE UX
XapaKTEPUCTUK
YpaBHeHUs U O3HakoMJIEHHE C MPOCTEUILIUMU BreaynuropHas
HEPaBEHCTBA CBEJCHUSAMHU O KOPHAX aNreOpanyeckux | caMOCTOSITeNIbHAs
yYpaBHEHUH, TOHATUSAMU UCCIEI0OBaHMUs | paboTa
YPaBHEHUH U CUCTEM YPAaBHEHUM. WNHuBuy aibHBIN
N3ydeHnne Teopun paBHOCUIBHOCTH (pOoHTaIBHBIMI
YPaBHEHUU U €€ TPUMEHEHHUS. oInpoc
IToBTOpEHNME 3anucH peleHns KontponpHas
CTaHJAPTHBIX YPaBHEHUH, IPUEMOB pabora

npeoOpa3oBaHus ypaBHEHUHN IS
CBEJICHHS K CTAHIAPTHOMY YPaBHEHHIO.
Pemenune panmoHanbHbIX,
MppalHOHAIBHBIX, IOKA3aTEIIbHbBIX U
TPUTOHOMETPUYECKUX YPABHEHUN U
cucrem. Mcnosib30BaHre CBOMCTB U
rpaukoB (GYHKIMHA IS pelIeHUs
ypaBHeHui. [IoBTOpeHrE OCHOBHBIX
MIPUEMOB pEIICHUs cucTeM. Pemenune
YPaBHEHUM C TPUMEHEHHUEM BCEX
MPUEMOB (Pa3JIOKEHUsI HA MHOXKHUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH, rpa)iyeCcKOro MeTo/1a).
Pemienune cucrem ypaBHEHUH C
MIPUMEHEHUEM Pa3JINYHbBIX CIIOCOOOB.
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O3HaKOMIICHHE ¢ OOIIMMHU BOIIPOCAMH
pELICHNS] HEPABEHCTB U MCIOJIb30BAHKE
CBOMCTB U rpauKkoB QyHKLIHNA IPU
pELICHUU HEPABEHCTB. Penienue
HEPaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHUEM Pa3IUYHbIX CIIOCOOOB.
[IpumeHneHrne MaTeMaTuYeCKUX METO/I0B
IUTSL PELLIEHUS] COIEPKATENbHBIX 3a/1a4
U3 pa3IMYHBIX 00JacTel HAYKHU U
npaktuku. UHTEpIIpETUpOBaHUE
PE3YNBTATOB C YYETOM PEATBHBIX
OTpaHUYECHUN
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