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1. HACHpPT IIPOT'PAMMDBI
YUYEBHOU JUCHUIIJIMHBI
I11.01 MaTtemaTuka

1.1. Ob6acTh NPpUMEHEHUs MPOrPaMMbI

Pabouas mnporpamMa yueOHOW AUCHUIUIUHBI «MaremaTuka» SBISETCS YacThi0 IPOTPAMMBI
MTOITOTOBKH CITEIIMAJIMCTOB CPEAHETO 3B€HA M pazpadboraHa Ha ocHOBe TpeboBanuiit ®I'OC cpemnero
o0mero o0pa3oBaHUs, MPEABSBISIEMBIX K CTPYKTYpEe, COACPNKAHHIO M pe3ylbTaTaM OCBOCHHS
y4eOHOM TUCHUIUIMHBI U B COOTBETCTBUU ¢ PexoMeHalusMu 10 OpraHu3aiiy NOJyYeHHs] CPETHETO
obmero oOpazoBaHMst B  IpelesiiaXx OCBOEHHUS  O00pa3oBaTelbHBIX MPOrpaMM  CPETHETro
po¢eCCHOHAIIBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C y4eTOM TpeOOBaHUIA
benepanbHBIX TOCYIAPCTBEHHBIX 00pa30oBaTEeNbHBIX CTAHIAPTOB W IMOydaeMoil mpodeccuu Hiu
CHEeIHAIbHOCTH  cpelHero  mpodeccuoHadbHOro  obOpa3zoBaHusi  (muckMo  [lemaprameHnta
rOCYJapCTBEHHOIN MONMUTUKU B cepe moaroToBku padouux kajapos u IO Munobpuayku Poccun
ot 17.03.2015 Ne 06-259), a Takxke ¢eaepaqbHOTO TOCYIApCTBEHHOTO0 00pa30BaTeILHOTO CTaH apTa
[0 CIEUUATBHOCTH CpenHero mnpodeccnoHaabHOro oOpas3oBaHus cnenuanbHoctn — 43. 02. 13.
«TexHOJ0rus NapuKMaxepcKoro HCKYCCTBaY

1.2. MecTo yueOHO# TUCUUIJIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM NMPOrpaMmbl

Huctummnaa [1/1.01 Marematrka OTHOCHTCS K 00s13aTENbHON YacTu 00I1e00pa3oBaTeIbHOTO
LUKJIa U U3y4aeTcs Kak MpoQuiibHas JUCIUILINHA

N3ydyeHne MUCHUIIIMHBI HIET OJHOBPEMEHHO C OCBOCHHEM TaKUX JHUCHIUIUIMH, Kak
«IkoHOMUKaY, «MHDOpMaTHKAY.

1.3. Heau u 3agaum y4yeOHOW JAUCUMILIMHBI - TPeOOBAHMS K PpPe3yJibTaTaM OCBOECHHUS
Y4eOHOM TMCUNIITHHBI

Peanmmzanmst niporpammbl  aucuumuinabl [1J[.01 Marematuka mnpeamnonaraer IOCTHXXKEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB.

K nmMYHOCTHBIM pe3ynbTaTaM OTHOCSATCA:

- chOpMHUPOBAHHOCTh TPEICTABICHUNA O MaTeMaTHUKe KaK YHUBEPCATbHOM S3bIKE HAYKH,
CPEZICTBE MOJEIUPOBAHMS SIBJICHUN U IPOLIECCOB, UAEAX U METOJAX MAaTEMaTHKH;

- IOHMMaHUE 3HAYUMOCTH MaTEMATUKH JIJI1 HAYYHO-TEXHUYECKOTO MPOrpecca;

-c()OpPMUPOBAHHOCTh OTHOILIEHUSI K MaTeMaTUKE KakK K 4acTU OOLIeueI0BEYECKOIl KyJIbTyphl
Yyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSL MATEMATUKH, YBOIIOLIMEN MAaTEMAaTUYECKUX UIEH;

- Pa3BUTHE JIOTMUECKOTO MBIIIJICHHS, TIPOCTPAHCTBEHHOTO BOOOPAaXKEHUS, allTOPUTMHUUECKON
KYJIbTYPbl, KPUTUYHOCTH MBIILICHUS HAa YPOBHE, HEOOXOAMMOM ISl Oyayiiel nmpodeccuoHaIbHON
NesITeNIbHOCTH, JUIS TPOJOJIKEHHsI 00pa30BaHus U caMoo0pa3oBaHus;

- OBJIQJICHWE MATEeMATHYECKUMHU 3HAHUSAMHU U YMEHHUSIMH, HEOOXOTUMBIMUA B TOBCEIHEBHOMN
JKU3HHM, JUII  OCBOCHMS  CMEXKHBIX  E€CTECTBEHHO-HAyYHbIX JUCHUIUIMH W JUCHMIUIMH
po¢eCCHOHATBFHOTO IIUKIIA, JAJIS TIOTY4YeHUs: 00pa30BaHUs B 00JIACTSIX, HE TPEOYIOUMX YIITyOJIeHHOM
MaTeMaTHYECKOU MOArOTOBKH;

- TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHWIO, B TOM HYHCJIE CamMoOOpa3oBaHWIO, Ha
MPOTSHKEHUH BCEW KU3HHU; CO3HATEIHHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO
YCHENHON MPoecCHOHATBHON U 00IIECTBEHHOM e TEIHHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEILHONM TBOPYECKOW W OTBETCTBEHHOM
e TeIbHOCTH;

- TOTOBHOCTb K KOJUIGKTUBHOW pa0OoTe, COTPYyIHUYECTBY CO CBEPCTHHKaMU B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO IOJE3HOW, y4eOHO-MCCIIE0BAaTENbCKOM, MPOEKTHOW W JPYrux
BHJIaX AESTEIbHOCTH;

- OTHOIIEHUE K MPOPECCHOHATHHOU ACSITENLHOCTH KaK BO3MOXKHOCTH YYacTHsI B PEIICHUU
JIMYHBIX, OOLIECTBEHHBIX, FOCYIaPCTBEHHBIX, OOIIEHAIIMOHABHBIX TPOOIIeM.



K meranpenMeTHbIM pe3ylbTaTaM OTHOCSATCS:

- YMEHHE CaMOCTOSITEJIbHO ONpEeAeNsaTh UEIu JACATEIbHOCTH W COCTAaBIATH IUIAHBI
NEeSTEIbHOCTH; CAaMOCTOSITEIIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACSITEIbHOCTD;
HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl ISl JOCTHUIXKEHHS IOCTABJICHHBIX LEJIeH W peanu3aluu
TUTAHOB JIESTEIbHOCTH; BBIOMPATH YCIICITHBIC CTPATETHH B PA3JIMYHBIX CUTYAIUSX;

- YMEHHE TPOAYKTHBHO OOIIAThCA ¥ B3aWMOJICHCTBOBATh B MPOIECCE COBMECTHOMN
NEeSTeNbHOCTH, YYUTHIBATh TO3UIIMH JPYTUX YYACTHUKOB ACSITENBHOCTH, d(PPEKTUBHO pa3pemiaTh
KOH()JIUKTHI,

- BJAJEHUEC HaABBIKAMHU TI03HABATENBHOHM, Y4eOHO-HCCIENOBATEIBCKOW W MPOCKTHON
NesITeTbHOCTH, HABBIKAMHU pa3perieHus: mpo0sIeM; CITOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJ/IOB PEIICHUS TPAKTUYECKUX 3a]1ay, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB MTO3HAHMUS;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEIbHOW WH(POPMAIMOHHO-TIO3HABATEIHLHOMN
NeSITeNbHOCTH, BKJIOYash yMEHHE OPHCHTHPOBATHCS B Pa3IUYHBIX HCTOYHUKAX WH(GOpMAIUH,
KPUTUYECKH OIEHHWBATh W WHTEPHPETUPOBATH WH(OOpPMAIMIO, TOJYYaeMYyl) W3 Pa3IHYHbBIX
HCTOYHUKOB;

- BJIQJCHUE A3BIKOBBIMHU CPEICTBAMH: YMEHHUE SCHO, JIOTUYHO M TOYHO U3JIaraTh CBOK TOYKY
3pEHHUsI, UCTIOIb30BATh aJICKBATHBIC SI3bIKOBHIE CPEJICTBA;

- BJIaJICHUE HABBIKAMH MMO3HABATEIHLHON pe(IeKCHU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUI
1 MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB M OCHOBAHUM, I'PAHMI] CBOETO 3HAHUS U HE3HAHWUS,
HOBBIX ITO3HABATENIbHBIX 3314 U CPEJICTB JJISl UX TOCTHKCHUS,

- IENIeyCTPEMIICHHOCTh B MOMCKAaX M MPUHSATUU PEIICHUH, COOOpa3UTENHHOCTh U WHTYULIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIIOCOOHOCTh BOCIPUHUMAThL KPacOTy U TAPMOHUIO
Mupa.

K npeameTHbIM pe3yabTaTamMm OTHOCSITCS:

- ¢(hopMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YaCTH MUPOBOU KYIbTYPhl M MECTE
MaTeMaTUKd B COBPEMEHHOW ITMBUJIM3AIMH, CIOCO0AX OIMUCAaHUS SBJICHUM PEAIbHOTO MHpa Ha
MaTEMaTHYECKOM SI3BIKE;

- c(opMHUPOBAaHHOCTh TMPEJACTABICHUNA O MATEMAaTHYECKHX TMOHATHUAX KaK BaKHEUIIINX
MaTeMaTUYeCKUX MOJEISIX, MO3BOJSIONIMX OINUCHIBATh M U3Yy4aTh pa3HbIe MPOLIECCHl U SIBJICHUS;
MMOHMMaHNE BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MAaTEMaTUHYECKUX TEOPHIL;

- BIJIQJICHUE METOJIaMU JOKAa3aTeNbCTB M AJITOPUTMOB PEIICHUS, YMEHUE WX NPUMEHSITH,
MPOBOJUTH JI0KA3aTEIIbHBIE PACCYKJICHHS B XOJ€E PEIICHUS 3a1aY;

- BIIQJICHUE CTAaHJAPTHHIMU MPUEMaMU PEIICHHUS PalUOHAIBHBIX U HPPALUOHAIbHBIX,
MOKa3aTebHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM W HEPABEHCTB, HX CHCTEM;
WCIIO0JIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM, B TOM YHCIE ISl MOUCKA MYTHU PELICHUs U
WUTIOCTPALIUU PENICHUS YPAaBHEHUN U HEPABEHCTB;

- cOpMHUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX TMOHSATHSAX MATEMaTHYECKOTO aHaIM3a U
WX CBOWMCTBaX, BJIAJCHHUE YMEHHEM XapaKTepHU30BaTh TMOBEACHHE (YHKIMH, HCIOIH30BaHHE
MOJIYYEHHBIX 3HAHUH JI OMUCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH;

- BJIAQJICHHUE OCHOBHBIMU MOHSTUAMH O TUIOCKUX W MPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX
¢durypax, uX OCHOBHBIX CBOICTBAX;

- cOpMHpPOBAHHOCTh YMEHHS PACIO3HABaTh T'€OMETpUYECKHEe (UTYpPhl Ha YEPTEKax,
MOJIETISIX U B PEATbHOM MHpE; MPUMEHEHUE N3YYCHHBIX CBONCTB reoMeTpruecKux Guryp u Gopmyn
JUISL pEIIEHUs T€OMETPUUECKUX 3a/1a4 U 3371a4 C IPAKTHYECKUM COJICPIKaHUEM;

- cOpMUPOBAHHOCTH MPEACTABICHUIN O MpoIeccax M SBICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAJTbHOM MHpPE, OCHOBHBIX MOHSTHUAX
3JI€MEHTapHOU TEOPUU BEPOSITHOCTEH; YMEHUU HAXOJUTh U OLIEHUBATh BEPOSTHOCTU HACTYILJICHUS
COOBITUH B TPOCTEHININX TMPAKTHYECKUX CHUTYAIUSIX W OCHOBHBIE XapPAKTEPUCTUKH CITydailHBIX
BEJINYHH;

- BJIaJICHUE HAaBBIKAMM HCIOJb30BAHUSI FOTOBBIX KOMIBIOTEPHBIX MPOrpaMM MpPH PEIICHUU
3aj1au4.

B pesynbpTaTe nzydeHus: AUCIUIUTMHBI «MaTemMaTHKay 00yJarouuics 10JDKeH



3HATh:

- OCHOBHbIE )YHKIINH, UX Tpa(UKH U CBOMCTBA;

- IPUHIUIBI Haval AU PepeHInaTbHOTO U HHTETPATLHOTO HCYUCIICHU;

- nuddepeHuaNbHBIE YpaBHEHUS IEPBOTO U BTOPOTO MOPSIKA;

- OCHOBHBIE TIOHATUS KOMOWHATOPUKY;

yMeTb:

- BBITIOJIHATH HECJIOKHBIE IeUCTBUS HAJ KOMIUIEKCHBIMH YUCIIAMU;

- MOJIb30BATHCSI MHXKEHEPHBIM KaIbKYISTOPOM ISl BBIYMCIECHUS apu(PMETUUECKUX EeHCTBUIN
C 3aIaHHOM TOYHOCTBIO IMOTPEITHOCTEN;

- CTpOUTh TpadUKH DJIEMEHTAPHBIX (PYHKIMH M TPOBOAUTH MpeoOpa3oBaHUE TPadUKOB,
UCIIOJIB3YS MU3YUEHHBIE METO/IbI;

- pewmaTh UppaAlMOHANBHBIE U TPUTOHOMETPUYECKHE, TMOKa3aTelibHble U JIorapupMuyecKkue
YpaBHEHHSI U HEPABCHCTBA,

- pemath CUCTEMbl YPaBHEHUN N3yUE€HHBIMH METO/IaMU;

- HaxOJUTh HECJOXHBIC Tpenenbl (yHKIMA B TOYKE M Ha OECKOHEYHOCTH; MPUMEHSTH
anmapaT MaTeMaTH4YecKOro aHalli3a K PeLIeHHUIO 3a/ay; pemarh npocrteiimue nuddepeHnranbable
YpaBHEHHUSI;, pEIIaTh 3a/la4 Ha BEPOSATHOCTH COOBITHUH;

- n300pakaTb Ha PUCYHKaX U 4yepTexax MPOCTPAHCTBEHHbIE TeOMeTpUyecKue GUrypsl U UX
KOMOMHAIINH, 33/1aBaeMbIe YCIOBUSIMHU TEOPEM U 3a]1a4; BBIICIATH U3yUCHHBIC (PUTYPHI HA MOJIEISIX U
YyepTekax; JOKa3blBaTh U3YUEHHBIE B KypCe TEOPEMBIL;

- BBIYHCIATH 3HAUEHUS T€OMETPUYECKHX BEIWYWH (IJIMH, TUIomaneid, 00beMOB), UCTIONb3Ys
M3Y4YEeHHBIE (OPMYJIBL, @ TAKXKE alapar aireopbl, aHajanu3a i TPUTOHOMETPHH;

- MPUMEHSTH OCHOBHBIE METO/IbI TE€OMETPHUH (MIPOCKTUPOBAHUS, TIPe0Opa30BaHMl, BEKTOPHBIH,
KOOPJMHATHBIN) K PEHICHUIO T€OMETPUUECKHX 3a/1ad.

Cognepxanue y4eOHON IUCHUILIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
COJIEp>KaTEIbHBIMU JIMHUSAMU 00yUeHUsI MaTeMaTHKe:

- anreOpanyeckasi JIMHUS, BKJIIOYAIOIIAs CHUCTEMATHU3AIMI0 CBEIECHUN O YMCIax; M3yuyeHUe
HOBBIX M 0000IleHHE paHee HM3yYEHHBIX olepanuii (Bo3BeJeHHE B CTENEHb, M3BJICUEHUE KOPHS,
norapuMUpOBaHUE, CUHYC, KOCUHYC, TAHTE€HC, KOTAHTCHC U OOpaTHBIE K HUM); M3yYCHHE HOBBIX
BUJIOB YHUCJIOBBIX BBIpQXXEHUH U (DOpPMYN; COBEPIICHCTBOBAaHHE MPAKTUYECKHMX HABBIKOB U
BBIYHUCIUTENLHON KYyJIbTYpBI, PACIHIUPEHHE W COBEPIICHCTBOBAHUE alreOpandeckoro ammapara,
cOpPMUPOBAHHOTO B OCHOBHOHM MIKOJIE, M €ro MPUMEHEHHE K PEUICHHI0 MaTeMaTHYeCKHX H
MIPUKJIAIHBIX 33124,

- TEOpPETUKO-(QYHKIMOHAIbHAST JIMHHS, BKIIOYAIONAs CHCTEMAaTH3alli0 W pacHIMpeHue
CBECHMI O (PYHKIMSX, COBEPIICHCTBOBaHWE TIpaUUecKUX YMEHHId; 3HAKOMCTBO C OCHOBHBIMH
uaesiMM W METOJaMHU MaTeMaTH4YecKoro aHaiu3a B o00beMe, TO3BOJISIOIEM HCCIIEeI0BaTh
JJNIeMEHTapHble (PYHKIMM ¥ pemarh MPOCTEHIINE T'eOMETpHUECKHe, (QU3NYECKUe U JApYyrue
MIPUKJIaIHbIE 3a/1a4H;

- JWHHUS YpaBHEHWH © HEPABEHCTB, OCHOBaHHAS Ha TOCTPOSCHUH U WCCIEAOBAHUU
MaTeMaTHUYeCKUX MOJCNIeH, TepeceKaromascs ¢ anreOpandeckod M TEOPETHKO-(YHKIIMOHATHHOU
JUHUSMH ¥ BKJIIOYAIONIAs PAa3BUTHE W COBEPIICHCTBOBAHME TEXHHUKH  alreOpanvecKux
npeoOpa3oBaHMil ISl pElICHUs] YpaBHEHUM, HEPABEHCTB M CHUCTEM; (pOpMHUpOBaHUE CIIOCOOHOCTH
CTPOUTH U HCCIENOBATh MPOCTEHINIIE MAaTEeMAaTUYECKUE MOJENHU MPHU PEIIeHUU MPUKIAJHBIX 3a7ad,
3a/1a4 U3 CMEKHBIX U CIIEUaIbHBIX IUCHUIUINH;

- TeoMeTpuYecKas JIMHHS, BKIIOYAIOIIAs HATJISIHBIC MPEACTABICHUS O MPOCTPAHCTBEHHBIX
¢durypax u u3ydeHHe MX CBOWCTB, (OPMHPOBAHHE W PAa3BUTHE MPOCTPAHCTBEHHOT'O BOOOpaXEHUS,
pa3BUTHE CIOCOOOB TEOMETPUUYECKUX H3MEPEHUH, KOOPIMHATHOTO W BEKTOPHOTO METOAOB Jis
pelIeHrs MaTeMaTUYeCKUX U MPUKIIAJAHBIX 3a/1a4.

BrImycKHUK, OCBOMBIIHI 00pa3oBaTENbHYIO IpOrpamMmy, AODKEH 00JalaTh CIETyIOIIUMU
OOIIMMH KOMITETEHIIUSIMU

OK O0I. Bsibupath cmocoObl pemieHuss 3aaad  NPOPECCHOHATBHONW  JIeSTeNbHOCTH,
MPUMEHHUTEIHHO K Pa3IMUYHbIM KOHTEKCTAM.



OK 02. OcyuiecTBasATh MOUCK, aHAIW3 U MHTEPIIPETALNI0 WHPOPMALIUU, HEOOXOIUMON IS

BBITIOJTHEHUS 33]71a4 MPO(EeCCHOHATBHOMN eI TeIbHOCTH.

OK 09. Ucnonb3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B MPO(GECCHOHATLHON 1EATEIIbHOCTH.
OK 10. Ilomp3oBarbcsi mpodecCHOHANBHOM JOKYMEHTAIlMeld Ha TOCyJapCTBEHHOM |

HHOCTPAHHOM A3LIKC.

OK 11. ITmanupoBath NpeANPUHAMATEIBCKYIO ACATEIHLHOCTh B IPO(ECCHOHATBLHOM cdepe.

1.4. Komn4ecTBO 4acoB Ha OCBOCHME IPOTPAMMBI:

MaKCUMaJIbHON yueOHOM Harpy3ku oOydaromierocs — 314 4acoB, B TOM 4ucCIie

TEOPETUUECKUX 3aHATUI- 94 yaca,
MPaKTUYECKUX 3aHATHI- 178 yacos,
IIPOMEXYTOYHas arrectanus — 18 yacos,
KOHCYJIbTalluM — 14 yacos,
WHIUBUIYaTbHbIN TpoekT — 10 vacos.
camocrosiTeabHas padora-104acos.

2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM U CIHUILIMHBI
IJ1.01 MATEMATHKA

2.1. O6beM IMCHMIIMHBI U BHABI Y4eOHOH padoThI

TpynoeMkocTh Oo0bem Cemectp | Cemectp
(yueOHass Harpy3Kka o0y4arouerocsi) o0pa3oBaTeIbHOM 1 2
NPorpaMmsl, 4ac.
AyIMTOpHBIE 3aHATHS: 272 113 159
B Tom uncrne:
Jlexuuu (JI) 94 45 49
[Ipaktuueckue 3austus (113) 178 68 110
CamocrosTenbHas paboTta (MHIWBUYaIbHBIA TPOEKT) 10 - 10
IIpomexxyTouHasi aTTeCTALMS U KOHCYJIbTAIIUH 18 10 8
DopMa NPOMEKYTOUYHOM aTTeCTAIUN: JK3aMEH AK3aMEH
OO0masi TPy10€eMKOCTh 314 131 183
2.2. CTpyKTYypa QM CHUIINHbBI
HaumeHoBaHue pa3/1esioB U TeM KosnyecTBo yacos
Bsenenue. 2
Paznea 1 Aareopa 44
Tema 1.1 Pa3Butue noHsTUS O YUCITIE. 22
Tema 1.2 Kopnu, creniean u jorapudmel. 22
Pa3nen 2 OcHOBBI TPHTOHOMETPHH 30
Tema 2.1 OCHOBBI TPUTOHOMETPHH. 30
Paznen 3 @yHkuum, UX CBOMCTBA U rPaMKu 18
Tema 3.1 @yHKIMH U rpadUKH. 18
Pa3zaen 4 Hayajga MaTeMaTH4YeCKOIr0 aHAJIN3A 49
Tema 4.1 Hayasia MaTeMaTruecKoro aHajiusa. 35
Tema 4.2 nTerpan v ero npuMeHEHHUe. 14
Pa3znes S YpaBHeHUs] M HEPABEHCTBA 26
Tema 5.1 YpaBHEHUsI 1 HEPABEHCTBA. 26
Pa3nen 6 KomOnMHaTOpUKA, CTATUCTHKA U TEOPUS 26
BEPOSATHOCTEH
Tema 6.1 KomOuHaropuka. 8
Tema 6.2  DnemMeHTBl  TEOPUM  BEPOATHOCTEH U 18




MaTEMaTU4YeCKOW CTaTUCTUKH.

Pasznea 7 I'eomerpus 77
Tema 7.1 IlpsiMbie U TIIOCKOCTH B IPOCTPAHCTBE. 16
Tema 7.2 MHOrOrpaHHUKH U KpYTJIbIE TENA. 48
Tema 7.3 KoopaArHATHI U BEKTOPBI. 13
Hroro: 272
CamocrosiTesbHast padoTa(B popMe HHIANB MPOCKTOB) 10
IIpomeskyTOoUHAs aTTecTAUMS M KOHCYJIbTAMH 18
O01mas Tpya0eMKOCTh 314

2.3. XapaKkTepuCTHKA OCHOBHBIX BH/I0B J1€SITEJIbHOCTH 00y4al0IINXCS

Conep:xanue o0yueHust

XapakTepucTHKA OCHOBHBIX BU/IOB Y4€OHOM
AeATEeJbHOCTH (HA YPOBHE Y4eOHBIX JeiCTBHIA)

BBenenune

O3HakoMJIEHHE C POJIbI0O MAaTEMAaTUKU B HayKe, TEXHUKE,
SKOHOMHUKE, MH(}OPMAITMOHHBIX TEXHOJIOTHSIX u
MPAKTUYECKON JAESITENbHOCTH.

O3HaKoMJIEHHE C eJIIsiMu u 3agadyaMu HU3YyUCHUSA
MaTeMaTUKU Ipu ocBoeHnM cnenuanbHocteil CI10.

AJITEBPA

Pa3BuTHne NOHATHS 0 YHCIE

BreimmonHnenue apudmMeTHUecKuX ACWCTBUN HAJ YHCIAMH,
coueTasl yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenne mnpuOMMKCHHBIX 3HAUEHUN BEIMYUH U
MOTPEUTHOCTEH BBIYHCIICHUN (abcomoTHOM u
OTHOCHUTEIIBHOM ); CPAaBHEHHE YMCIIOBBIX BBIPAKEHUM.
Haxoxxnmenne  ommbGok B~ mpeoOpa3oBaHMsIX |
BBIYMCIICHUSIX (OTHOCUTCSI KO BCEM MYHKTaM IIPOTPaMMBbl).

Kophnu, crenenn, sorapudmsl

O3HakoMieHHME C TIOHATHEM KOpHS N-U  CTENEHH,
CBOMCTBAaMHU PaJUKaJIOB U IIPaBUJIAMHU CPABHEHUS KOPHEH.
DopMyJIUPOBAHUE ONIPEACICHUS KOPHS U CBOMCTB KOPHEH.
Beluncnenne M CpaBHEHHE  KOPHEH,  BBIIOJIHEHHE
MIPUKHJIKK 3HAYEHUSI KOPHSI.

[IpeoOpa3oBanue YHCIOBBIX M OYKBEHHBIX BBIPAXKECHUH,
coJiepKalluX paauKabl.

Beimonnenue pacyetoB 1o (opmynam, coaepKaium
pajuKanbl, OCYIIECTBISAS HEOOXOIMMBbIE MOJICTAHOBKH U
npeoOpa3oBaHusl.

Onpenenenue PaBHOCUJIBHOCTH BBIPAXKEHUI c
pagukanamu. Pemenue uppallOHaabHbIX YPaBHEHUM.
O3HakoOMJIEHHE C MOHATHEM CTENEHHU C JIEHCTBUTEIbHBIM
[I0KA3aTEJIEM.

Haxoxnenne 3HaYeHUM  CTENEHHU, MCHOJNB3YS NP
HE00XO0AMMOCTH MHCTPYMEHTAIbHbIE CPECTBA.
3anucelBaHUE KOPHS N-Ml CTENEHHM B BHJE CTENEHU C
ApoOHBIM TIOKa3aTeaeM U Ha00OopoT.

DopMyJIUPOBAHUE CBOWCTB CTeneHel. Beruucienue




CTENEHEH C palMOHAIBHBIM I10KA3aTEJIEM, BBINOJHEHUE
MPUKHUJIKU 3HAYEHUsI CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeoOpazoBanre YUCIOBBIX M OYKBEHHBIX BBIPAKCHHM,
COJEpKAIMX CTEIEHHW, MPUMEHSA CBOWCTBA. PemeHue
[TOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE C NMPUMEHEHHEM KOPHEH M CTENEHEW Ipu
BBIUMCIICHUM CPEIHMX, JEJICHUU OTpe3Ka B «30JI0TOM
ceueHUM». PellleHHe TNPUKIAIHBIX 3a7a4 Ha CIOXKHbIE
ITPOLICHTBHI.

IIpeodpa3oBanue
ajnredOpanyecKux BbIpasKeHU i

Brimonnenue npeobpa3zoBaHuil BBIpaKEHHM, PUMEHEHUE
dbopmyn, CBS3aHHBIX CO CBOWCTBAMHU CTEICHEW U

JorapugMmoB.
Onpenenenue oOJactu JIOITYCTUMBIX 3HaYCHUH
norapu)MIUIECKOro BBIPAKCHHUS. Pemenne

Jorapu(MUUECKUX ypaBHEHUII.

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE TOHATHSA

N3yuenne pagMaHHOrO METOJAa M3MEPEHHs  YIJIOB
BpAILLCHHUS U UX CBA3M C IpagycHoi mepoi. M3o00paxenue
YIJIOB BPAILEHUS HA OKPYKHOCTH, COOTHECEHUE BETMYUHBI
yIja ¢ €ro pacrolokKEHUEM.

DopMyJIUPOBAHUE  OMNPEACTECHUN TPUTOHOMETPUUYECKHUX
GyHKUMH JUIS  YIJIOB  TOBOPOTa M OCTPHIX  YIJIOB
NPSIMOYTOJIBHOTO ~ TPEYroJIbHUKa W OOBSICHEHHE UX
B3aMMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

[IpMeHEHHEe OCHOBHBIX TPHTOHOMETPHUYECKUX TOXKICCTB
JUIS  BBIYUCIICHUS ~ 3HAUYEHUH  TPUTOHOMETPUUYECKUX
(GyHKIMIA 110 OTHOW U3 HUX.

IIpeoGpa3oBanusi mpocTedux
TPUTOHOMETPUYECKUX
BbIPAKEHUH

W3yuenne OCHOBHBIX ()OPMYI TPUTOHOMETPUH: (POPMYIIBI
CIIOXKCHUS,  yABOGHHs,  TPEoOpa3soBaHUs  CYMMBI
TPUTOHOMETPHUYECKUX (YHKUMH B TPOU3BEACHUE U
NPOM3BEACHUS B CYMMY M MPUMEHCHHE TP BBIYNCICHUN
3HAYCHUST  TPUTOHOMETPHUYECKOTO  BBIPDAKEHHS U
YIIPOIIEHHUS €To.

O3HakoMJIEHHE CO CBOIMCTBaMHM CHMMETPUM TOYEK Ha
eIMHUYHON OKPY)KHOCTH M TPHMEHEHHE WX JUIS BBIBOJA
(dbopmyn IpUBEICHHSL.

IMpocreiimme
TPUTOHOMETPHYECKHE
YPaBHEHHS] M HEPABEHCTBA

Pemenne no ¢opmynam U TPUTOHOMETPUUYECKOMY KPYTy
MIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUMN.
[IpumeHneHne OOMMX METOJOB PpEIICHUS YpaBHEHUM
(mpuBeneHNE K JIUMHEMHOMY, KBaJpaTHOMY, METOJ
pa3ioKeHUs: Ha MHOMKUTENH, 3aMEHbl MEPEeMEHHOMN) IMpH
pELIEHNN TPUTOHOMETPUYECKUX YPAaBHEHUH.

YMeHue oTMeuarb Ha Kpyre penieHus TpPOCTEHIInX
TPUTOHOMETPUUECKUX HEPABEHCTB.

APKCHHYC, aPKKOCHHYC,
APKTAHTeHC YUCJIa

O3zHakoMIiICHHE c MOHATHEM 00paTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIUH.

N3ydyenue omnpeneneHWil — apKCUHycCa, apKKOCHHYCA,
apKTaHTeHca 4Yucia, GopMyJIHpPOBaHUE UX, W300pakeHHUe
Ha €AVHUYHOW OKPYKHOCTH, NMPUMEHEHHE IIPU PELICHUH
YPaBHEHHUH.

®YHKIIMU, UX CBOMCTBA U TPA®UKH

DOYyHKIUH.

O3HakOMJIECHUE C TIOHATHEM IEPEMEHHOW, MNpUMEpaMu




IlonsiTHe 0 HeNpepbIBHOCTH
GyHxuun

3aBHCHUMOCTEN MEXy EPEeMEHHBIMHU.

OzHakoMJIeHWE ¢ TIOHATHEM rpaduka, OmpeaeieHue
MPUHAJICKHOCTH TOYKH rpaduky byHKIIHH.
Omnpenenenue mo ¢Gopmylie MPOCTEUIEH 3aBUCUMOCTH,
Buma ee rpaduka. Brelpakenume mo dopmyne omHOM
MIEPEMEHHOM YepeE3 ApYyTrHUe.
O3HakomieHne c
(dbopmMynHpoBaHUE €ro.
Haxosxnenne oGnactu onpeeseHuss U 00J1acTi 3HAYCHHI

(byHKIMH.

onpeneIeHueM byHKIINAH,

CaoiicTBa byHkumm.
I'paduyeckass MHTEepHIpeTanus.
IIpumepsl (PYHKUMOHAIBHBIX
3aBHCUMOCTEel B peajbHBIX
npoueccax U siBJICHUSIX

O3HakomyieHHMe ¢ OpuMepamMud  (DyHKIHOHAJIBHBIX
3aBUCUMOCTEH B pEalbHBIX MPOLECCaX U3 CMEKHBIX
JTUCIUILINH.

O3HakoMJIeHHME C JI0Ka3aTeIbHBIMH  PACCYXICHUSMU
HEKOTOPBIX  CBOMCTB  JIMHEHHOW W  KBaJAPAaTHYHOMN
GbyHKIUH, MPOBEJICHUE  HCCIICIOBAHUS  JIMHEWHOMW,
KYCOYHO-JTMHEHHOHN, APOOHO-TMHEHHON M KBaJApaTUIHOMN
¢bynkuuid, mocrpoenue ux rpadpukoB. Iloctpoerue u
yteHue rpadukoB pyHkumii. MccnenoBanue GyHKIuM.
CocraBinenue BUAOB (YHKIUH IO JaHHOMY YCJIOBHIO,
pelIeHre 3a71a4 Ha SKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaguka GyHKIUH.

OopaTHble QyHKIUU

O6parnaple  GyHKIEM V3ydeHue TOHATHS OOpaTHOMU
¢GbyHKIMH, OmNpeAeNieHHe BHAA M TOCTpOeHHE Trpaduka
oOpaTtHOWl  (yHKIMM, HaxOXIEeHHE ee  obiactu
orpesiesieHus] U obnacTu 3HaueHui. [Ipumenenne cBoicTB
GyHKIMA TpU UCCIAEAOBAHUM YpaBHEHUHW M PEIICHUU
3aJ1a4 Ha DKCTPEMYM.

O3HaKOMJICHHUE C TIOHSTHEM CJIOKHOU (PYHKITHH.

CrenenHble, NOKa3aTeJbHbIE,
Jorapupmmuyeckue "
TPUTOHOMETPHYeCKHUe
byHkumnm.

OopatHble
TPUTOHOMETPHYECKHE
GyHxuun

Bbruucnenne  3HaueHuidl  QyHKUMHA 110
apryMeHTa.

OmnpeneneHue TMOJIOKEHUSI TOYKM Ha Trpaduke Mo ee
KOOpJAMHATaM ¥ Ha00OpOT.

Hcnonb3oBanue CBOUCTB GYHKIUH  AJis
3HAYECHHM CTETICHEH | JIorapru(MOoB.
[TocTtpoenne rpadukoB CTENEHHBIX U JIOTAPUYMUUIECKUX
byHKIHA.

Pemenue II0KAa3aTeNbHbIX u norapupMUIECKUX
YpaBHEHUI U HEPABEHCTB 10 U3BECTHBIM aITOPUTMAaM.
O3HakoMJIEHHE c HOHSTHEM HEeTpEepbIBHON
MepuoaNYecKoi  (QyHKIUU, (HOPMYyIUpPOBAHUE CBOMCTB
CHHYCA U KOCHHYCa, IIOCTPOCHUE UX IPA(PUKOB.
O3HaKOMJICHHE C TIOHSTHEM TapMOHHYECKUX KOJCOaHUH U
npuMepaMu TapMOHHYECKHX KOJeOaHWW Ui ONMUCAHUS
MPOIIECCOB B (PU3HKE U APYTHX 00JIACTAX 3HAHHMS.
O3HaKOMJIEHHE C TMOHATHEM pa3pbIBHON NEPUOIUYECKON
byHkuuu, QopMyIMpOBaHHME CBOWCTB TaHTEeHCA U
KOTaHT'€HCa, IOCTPOCHUE UX IPa(PUKOB.

[IpumeHneHnne cBOMCTB (DYHKIIMHA SISl CPAaBHEHUS 3HAUCHHI
TPUTOHOMETPUYECKUX GbyHKIUH, perieHus
TPUTOHOMETPUUECKHUX ypaBHEHUH.

IToctpoenne rpaukoB OOpATHBIX TPUTOHOMETPUUECKUX

3HA4YCHUIO

CpaBHEHUS
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GyHKIMA B onIpeieNieHne 1Mo TpaduKaM UX CBOMCTB.
Brinonnenue npeobpa3zoBanus rpaMKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeJbLHOCTH

OSHaKOMHeHI/Ie C IIOHATUCM I-II/IC.]'IOBOI\/JI
[MOCJIEI0BATEILHOCTH, criocobamu ee 3a1aHus,
BBIUHUCJICHUAMHA €€ YJIICHOB.

O3HaKoMIIEHHE c MTOHSITHEM npenena
[IOCIEN0BATEILHOCTH.

O3HaKOMJICHHE C BBIYHCICHHEM CYMMBI OECKOHEYHOTO
YUCJIOBOIO pdaa Ha HOpUMCPEC BBIYUCICHUA CYMMBI
OCCKOHEYHO YOBIBAIOIICH T€OMETPUICCKOM TIPOTPECCHH.
Pemenne 3amau Ha mnpuUMeHEHHE (OPMYJIBI  CYMMBI
OCCKOHEYHO YOBIBAIOIICH T€OMETPUICCKOIN TIPOTPECCHH.

IIpousBoaHas u ee
NpHUMeHeHHne

O3HakoMJIEHUE C OHITHEM MPOU3BOIHOM.

Uzyuenne u ¢GopMmynupoBaHHE €€ MEXaHHYeCKOro u
FEOMETPUUYECKOr0  CMBICNA,  W3YyYEHUE  aJropuTMa
BBIUMCJICHHUS] TPOU3BOJHOM Ha MpHUMEpPE BBIYUCICHUS
MTHOBEHHOH CKOpPOCTM ¥ yIJoBoro KoddduimeHra
KacaTeJIbHOM.

CocraBieHne ypaBHEHUs KacaTelbHON B 00OIIEM BHIC.
YcBoenue mpaBun  auddepeHnupoBaHUsA,  TaOJUIIBI
MPOU3BOHBIX JIEMEHTAPHBIX (PYHKIIMA, TPUMEHEHUE IS
nuddeperupoBanns QPyHKIIUN, COCTABICHUS YpaBHEHUS
KacaTeJIbHOM.

N3yuenne TeopeM O CBSI3M CBOWCTB (DYHKIIMH U
IPOM3BOIHON, (POPMYIHUPOBKA UX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOJHOM MCCIEIOBAHUS
GyHKINY, 3a1aHHON OPMYITOH.

VYcraHoBIEeHHE CBSI3W CBOWCTB ()YHKIIMHM W TIPOU3BOIHOMN
10 UX rpaduKam.

[IpumeHeHre TPOU3BOMHOM JIA pEIICHWS 3adady Ha
HAXO0XJ/ICHWE HanOOJIBIIEro, HAMMEHBIIIETO 3HAUCHUS U Ha
HaXO0XJICHHE IKCTpEMyMa.

IlepBooOpa3Has u HHTErpasa

O3HakoMJICHHE C TIOHATHEM HHTErpasia u nepBooOpasHou.
N3yuenne mpaBuiia BBIYHCICHHS TIEPBOOOPA3HON |
teopeMbl HeroToHa-JIelOHua.

Pemenne 3amay  Ha CBI3b TEpPBOOOpa3HOM M €€
MPOU3BOIHOM, BBIYMCIICHUE IMEPBOOOPA3HON I JaHHOMH
byHKIIHIH.

Pemenue 3amau  Ha NpPUMEHEHHE HMHTErpana s
BBIUMCIICHUS] (PU3NYECKUX BEJTMYMH U TUIOIMIAEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHust "
YPaBHEHHH.
HepaBencrBa mu
HEPABEHCTB c
NepeMeHHbIMHU

CHUCTEMDbI

CHCTEMBI
ABYMSI

O3HakOMJIEHUE C TPOCTEHIIMMH CBEICHUSMH O KOPHSX
anreOpandecknx YpaBHEHUH, MOHATHSAMH HCCIIEIOBAHUS
YPaBHEHUU U CUCTEM YPaBHECHUH.

N3yuenue TeopuM paBHOCUIBHOCTH YPaBHEHHU U €€
npuMeHeHus. [IoBTopeHne 3anucu penieHus CTaHIapTHBIX
ypaBHEHMI, NMPUEMOB TNPEOOpa3OBaHMs YPaBHEHUH s
CBEICHH K CTaHJApPTHOMY YPaBHEHHUIO.

Pemenue palOHaIbHbIX, UPPALMOHAJIbHBIX,
[IOKA3aTeIbHBIX M TPUTOHOMETPUYECKUX YPABHCHUM H
CUCTEM.
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Hcnons3oBanne CBOWCTB W TpadukoB GYHKIUA IS
peweHns ypaBHeHUU. [loBTOpeHME OCHOBHBIX MPUEMOB
pEeLIeHUs] CUCTEM.

PemeHne ypaBHEHMH C IPUMEHEHHEM BCEX IPHUEMOB
(paznmokeHUsT Ha  MHOXHUTEIHM, BBEACHHUS  HOBBIX
HEU3BECTHBIX, MOJCTaHOBKH, Ipa)uuecKOro METO/1a).
Pemienue cucreM ypaBHEHUH ¢ MPUMEHEHHEM Pa3IMYHbBIX
CIIOCO0OB.

O3HakoMjieHHE ¢  OOLUIMMH  BOMPOCAMU  PEILICHUs
HEPABEHCTB W WCIOJH30BAHUE CBOHCTB H TpadUKOB
GyHKIUH NpU pelieHu HEPaBEHCTB.
PemeHne HEpaBeHCTB M CUCTEM
MPUMEHEHHEM Pa3IMUHbIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTH4eCKUX METOJOB [UIsl pPELICHUs
COJIep>KaTeNIbHBIX 3a/lad U3 pa3IMyYHbIX o0JacTel HaAyKHu U
npakTuku. WHTEeprnpeTupoBaHue pe3ysibTaToOB C Y4YETOM
peanbHBIX OTPAHNYCHUMH.

HEPAaBEHCTB  C

SJIEMEHTbBI KOMBU

HATOPUKH, TEOPUU BEPOSITHOCTEM 1
CTATUCTHUKH

OcHoOBHBIE
KOMOUHATOPUKH

MOHATHUHA

N3ydyenne mpaBuia KOMOMHATOPUKH M TPUMEHEHUE TPH
pelieHn KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 3a7a4 METO/IOM Iepedopa u 1o
MPaBUIIy YMHOKEHUS.
O3HakomieHre c MOHSTUSAMHU
pa3MelIeHUsIMH,  COYETaHUSMU,
dbopMynaMu I UX BBIYHCICHUSI.
OObscHeHrne W NpuMeHeHue (QOopMyJa IJs BBIYUCICHUS
pa3MEILEeHNM, EPECTAHOBOK M COYETAHUU IPU PEIICHUHN
3azad.

OszHakomyeHre ¢ OMHOMOM HBIOTOHA M TPEyroJLHUKOM
[Tackass.

Pemenne mpakTHUecKHx 3amad  C
MOHSATHH 1 TPaBIJI KOMOMHATOPHKH.

KOMOWHATOPHKH:
NepeCTaHOBKAMH |

HUCII0JIb30BaHUECM

DJIeMEeHThbI
BepPOSATHOCTEM

Teopun

N3yuenue KIACCHYECKOTO OMNpPENENEeHUsT BEPOSITHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne npuMEpOB  BBIYMCIICHUS BEPOSTHOCTEM.
Pemenue 3a1ay Ha BEIYMCICHUE BEPOSITHOCTEH COOBITHIA.

JTAHHBIX
AHArpaMmbl,

IIpencraBienue
(Ta0auIbI,

rpaduxn)

O3HaKOMJICHHE C TPEJCTaBICHUEM YHUCIOBBIX JAHHBIX H
UX XapaKTEePUCTUKAMH.

Pemenne mpakTudeckux 3amad Ha OOpabOTKY UYMCIOBBIX
JTAHHBIX, BBIYUCICHHE X XapaKTePUCTHUK.

I'EOMETPUA

IIpsamMble u
NMPOCTPAHCTBE

IJIOCKOCTH B

@opMyIHMpOBKa U MPUBEICHHUE J10KA3aTEIbCTB MPU3HAKOB
B3aUMHOI'O  PACIOJIOKEHUS TMPAMBIX U  IJIOCKOCTEH.
Pacno3HaBaHne Ha uepTexax M MOJENAX PA3IHYHBIX
CIy4yaeB  B3aMMHOIO  pACIHOJIOXKEHUS  MOPSIMBIX U
IJTIOCKOCTEH, apryMEHTUPOBAHUE CBOMX CYXKICHHUI.
DopMyJIMPOBAHUE ONPEACIICHUN, NPU3HAKOB U CBOMCTB
MapajuleJIbHbIX W NEPHEHAMKYJISPHBIX  IJIOCKOCTEM,
JBYTPAHHBIX U JINHEUHBIX YTJIOB.
BelrionHeHne MOCTPOEHHSI  YIJIOB
IpsIMOM U INIOCKOCTBIO,

MEXAy MPSMBIMH,

MCKAY TIIJIOCKOCTSIMU 110
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OIMCAHUIO U PACIIO3HABAHNE UX HA MOJIEIISX.

[IpuMeHeHHEe TIPU3HAKOB U CBOMCTB  PAaCIOJIOKEHUS
MPSIMBIX U IJIOCKOCTEH TPU PEIIECHUH 3a4a4.

N300pakeHne Ha pHUCYHKAaX M KOHCTPYMpPOBAaHHE Ha
MOJENAX NEPNEHIUKYJIAPOB M HAKJIOHHBIX K IUIOCKOCTH,
NpSMBIX, MAPAIENBbHBIX IIJIOCKOCTEH, YIJIOB MEXKIY
IPSIMOI U TUIOCKOCTBIO M1 000OCHOBAHHUE MTOCTPOCHHUS.
Pemenne 3amay  Ha  BBIYMCIICHME TI'E€OMETPUYECKHUX
BeauunH. OIUCBIBAHME PACCTOAHHA OT TOYKH [0
IJIOCKOCTH, OT IpsAMOM 10  IUIOCKOCTH,  MEXKIY
IUIOCKOCTSIMU, MEXIY CKPEIUMBAIOIIAMUCA TPSMBIMH,
MEXy IPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
DopMyIMpOBaHUE W JOKAa3bIBAHME OCHOBHBIX TEOPEM O
PacCCTOSIHUAX

(TeopeM cyiiecTBOBaHUs, CBOMCTBA).

N300pakeHre Ha YepTeXax M MOJCNAX PACCTOSIHUA U
000CHOBaHUE

CBOMX  CyxzaeHui. OrmpeneneHue U BBIUUCIIEHUE
pacctosHUi B mpocTpaHcTBe. [Ipumenenue ¢dopmyn u
TEOpEM IUTAHUMETPHH [UIsl PEILICHUS 3a1a4.

O3HakoMJIEHHE c MIOHATUEM apajIeIbHOTO
IIPOEKTUPOBAHMS U €TI0

ceorctBamMu. DopmynupoBaHuE TEOpPEMBI O ILIOLIAIU
OpPTOTOHAJILHOW MPOEKIIMA MHOTOYT'OJIbHUKA.

[Tpumenenune Teopun 1Isi 0OOCHOBaHMS MOCTPOCHHHA U
BBIYHCIICHHUMN.

ApryMEHTUpOBAaHUE CBOUX CYXACHUH O B3aUMHOM
PacIoyIoKEHUH TPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHMKH

OnucaHnne M XapakTEPUCTHKA  Pa3IM4YHBIX  BHUJIOB
MHOTOTPaHHUKOB, IEPEUYUCICHUE HX DJIEMEHTOB H
CBOMCTB.

N300paskeHe ~ MHOTOTPAaHHMKOB U BBINIOJIHEHUE
ITOCTPOEHUS Ha U300paXeHUIX u MOJEIIAX
MHOT'OTPaHHUKOB.

Beluncnenne  JIUHEHHBIX  JJEMEHTOB W YIVIOB B
MIPOCTPAHCTBEHHBIX KOH(MUTYpaIsaX, apryMeHTHUpPOBaHHE
CBOUX CYXICHUMU.

XapakTepucTuka M H300pakeHHE CEYEHMs], Pa3BEPTKU
MHOT'OTPaHHUKOB, BBIYMCIICHUE TUIOIIAIEH TOBEPXHOCTEM.
[TocTpoenne mpocTeHIMX CeUYeHH KybOa, MPU3MBI,
nupamuabl.  [Ipumenenne (akToB H  CBEACHUH U3
IIJITAHUMETPUH.

O3HakOMJIEHME C BHJAMU CHMMETPHUH B INPOCTPAHCTBE,
dhopmynupoBaHue onpeaeIeHu I u CBOWCTB.
XapakTepucTuka CHUMMETPUM  TeJl  BpAlllEHUs U
MHOT'OTPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHHU IIPU PELICHUH 3a1a4.
Hcnonb3oBanue MpUOOPETEHHBIX 3HAHUU TUIst
HCCIIEIOBaHMs U MOJEIMPOBAaHNUS HECIIOXKHBIX 3a/1a4.
N306paxeHne OCHOBHBIX MHOTOTPAaHHUKOB U BBITIOJTHEHHE
PUCYHKOB 110 YCJIOBUSIM 3a/1ad.

MOBEPXHOCTH

O3HaKOMIJICHHE C BUAaMU TCJI BpaliucHus,




BpalleHUus

dhopmMyTupOBaHUE UX ONPEACICHUA U CBOWCTB.
dopMyIHpPOBaHHUE TEOPEM O CEYEHUU IIapa MIOCKOCThIO U
IJIOCKOCTH, KacaTelIbHOM K chepe.

XapakTepucTuka W HW300paKeHHWE TeN BpaIICHHS, HUX
pa3BEpTKH, CEUECHHUS.

Pemienue 3amay Ha MOCTPOEHUE CEUYECHUM, BBIYMCICHUE
JUIMH, PacCTOsSIHUM, yrioB, Miomanei. IlpoBenenue
JIOKa3aTeNIbHbIX PACCYKICHUI MpU PEIICHUH 3a/1a4.
[IpumeHeHne CBOMCTB CUMMETPUHM NPU PEIICHUU 3a]1a4 Ha
TeJa BpaIleHHsI, KOMOMHAIIMIO TEll.

N300paxeHne OCHOBHBIX KPYIJIBIX TET U BBINOJIHEHHE
PUCYHKA IO YCIIOBUIO 3aJauH.

HN3mepeHus B reoMeTpuu

O3HakOMJIeHHE C TOHATUAMM IUIOUAAd U 0o0bema,
aKCHOMaMH U CBOMCTBaMH.

Pemrenne 3amay Ha BBEUMCICHHE IUIOIIAAEH INIOCKUX
buryp ¢ npUMEHEHMEM COOTBETCTBYIOIIMX (OpMyn H
(haKkTOB M3 TUTAHUMETPHH.

N3yuenue TEOpeM 0 BBIYKCIICHUN 00BeMOB
MIPOCTPAHCTBEHHBIX Tell, pElICHHE 3aJa4y Ha MPUMEHEHHE
(hopMyI1 BEIYHUCTICHUS 00HEMOB.

N3yuenne  ¢dopmyn  aisg  BBIYMCICHHS  TUIOIIAQJCH
MOBEPXHOCTEW MHOTOTPAHHUKOB U TEJ BPAILICHHUS.
O3HakOMJIEHHME C€ METOAOM BBIYMCICHUS IUIOUIAIU
MMOBEPXHOCTHU CHEPBHI.

Pemienue 3amay Ha BBIYMCIIEHUE TUIONIAACH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI.

KoopanHatbl 1 BeKTOPbI

O3HakomyieHME C  TMOHSITHEM BekTopa. M3yuenue
JEKapTOBOM CHUCTEMBI KOOPAWMHAT B IIPOCTPAHCTBE,
IIOCTPOEHHUE II0 3aJaHHBIM KOOpAMHATaM TOYEK W
IIJIOCKOCTEM, HAX0XKACHUE KOOPAUHAT TOYEK.

Haxoxnenue ypaBHEHUH OKPY>KHOCTH, chepsl,
IIJIOCKOCTH. BpIuncienue pacCTOSHUM MEXKy TOUYKAMHU.
WN3ydyeHue CBOMCTB  BEKTOPHBIX  BEJIMYMH, IPaBUI
pPa3IoKEHUsI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
MIPaBUJI HAXO0XKJICHNsI KOOPJAMHAT BEKTOPA B IPOCTPAHCTBE,
MIPABUIL neucTBUHU C BEKTOPaMHU, 3aJIJaHHBIMU
KOOpJMHATaMH.

[IpuMeHeHHe Teopuu IpU PELICHUM 3a]ad Ha ACHCTBUA C
BEKTOPAMH.

N3yuenune  CKamspHOrO  NPOU3BEACHUS  BEKTOPOB,
BEKTOPHOI'O  ypaBHEHMS  MNPAMOW M IJIOCKOCTH.
[IpuMeHeHne Teopuu IpU PELICHUM 3a]ad Ha ACHCTBUA C
BEKTOPaMH, KOOPANHATHBIM METOJI, IPUMEHEHHUE BEKTOPOB
JUIS. BBIYMCIIEHUS BEJINYUH YIJIOB M PACCTOSHUU.
O3HakomieHne c J0Ka3aTesIbCTBaMU TEOpeEM
CTEpPEOMETPUU O B3aUMHOM DACIOJIOKEHUM TNPSMBIX H
IIJIOCKOCTEM C MCMOJIb30BAHUEM BEKTOPOB.
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2.3. TemaTnueckuii nuian yuyeoHoi pucuumiaunasl [11 01 MATEMATHKA

KosmuecTBo yacoB
Makc.
Hugp yaebuas Camocrosite
u Ne Teoperuuec KypcoBasn JIbHasA
Ne ni/m HaumeHoBaHMe TeM HArpy3ka Ha IIpakTnuec | JlabopaTropH
3aHATH KHe pabora pabora
CTY/JAEHTA, KHe 3aHATHA | ble padoThl
| wac 3aHATHSA (mpoekr) o0yuaroumux
) cst
BBenenue
ean " 3aga4n H3Y4YeHH s
MaTeMaTHKH npu OCBOCHUM
I. J1 . . 2 2
npodeccuii CIIO u cnenuajbHOCTEl
CHoO.
Pa3nen 1. Anreopa
JlelicTBUTEJILHBIE qucsaa.
Mpudauxenune el CTBUTEIbLHBIX
> e yHuceJl KOHEYHBIMH IeCATHYHBIMH > >
' ApOOSMH. IpuéanxeHHbIE
BbIYHMCJICHUS W BbIYHCIUTEIbHbIC
CpeCTBA.
3 31 JetictBus Hajg OOBIKHOBEHHBIMH M ) )
) JECSITHYHBIMH TPOOSMU.
Apudmernueckue NIEUCTBUA HaJ
YHUCIIaMH, HAXOXICHHUE MPUOIMKEHHBIX
4 3 3HAYEHU BEJIWYUH W TMOTPEUIHOCTEN ) )
) BBIYKCIICHUM (abcomroTHOM u
OTHOCHUTEIIbHOI), CpaBHEHUE UYHCIOBBIX
BBIPAKCHUI.
[TponeHThl. OCHOBHBIE 3a/1a4U HA
5. I133 2 2
MPOLICHTBHI.
5 34 Anrebpanyeckue npeoOpa3oBaHMs. ) )
' PackpeiTre CKOOOK. Dopmysl

16




COKPAIIEHHOTO0 YMHOXEHUSI.

1135

JIuHelHbIC ypaBHEHHs U HEPABEHCTBA.

[136

Pemienne kBagpaTHBIX ypaBHEHHH U
HEPABEHCTB.

JI3

IlonsiTHE  KOMIJIEKCHOI'0  YHCJIA.
JleiicTBUS HaJI KOMILJIEKCHBIMHA
yucJamMu B ajaredpanyeckoii popme.

10.

137

I'eomerpuueckas WHTEpIpeTaLus
KOMIIUIEKCHBIX 4Ymcell. JleWcTBus Han
KOMIIJICKCHBIMH qucjiamMun B
anreOpanveckoit hopme.

11.

1138

JHenicTBus HaJ KOMILJICKCHBIMU
YU CIIaMH.

12.

1139

KonTpoabsHnas padora Nel
BxonHOM pelTHHT.

13

J14

CreneHb c PalMOHAJIBLHBIM
nokasareJjieM u ee cBoiicrea. Kopenb
n-oii creneHd u3 umciaa. CBoMcTBa
apu(pMeTHYECKOro KOpPHHA n-oi
CTeNneHu.

14

JI5

Jlorapudpm umcaa. [lecaTuuHblie H
HATypaJbHbIE Jorapu@masi.
CgoiictBa Jjorapupmon. OcCHOBHbIE
Jorapu(pMuyecKkue ToxK1ecTBa.

15

I1310

JleficTBus HajJ CTEMEHAMHU C ILEIbIM H
HATypaJIbHBIM IOKA3aTENIEM.

16

I1311

JewcTBus Haxg CTEIIEHAMU C
pa]_II/IOHa.HBHBIM I1IOKA3aTCIJICM.

17

11312

Pemenue nppanoHaJIbHBIX YpaBHEHUH.

18

11313

Jlorapugpm qucIa. OcHoBHbIE
Jorapu(pMUUECKHE TOXKSCTBA.

19

I1314

Teopembr sorapuMuUpoOBaHHUS.
[TpeobpaszoBanue BBIPAXKCHH,

17




COJIEpXKaIINX JIOTapru(MBI.

20

I1315

Pewenne IIPOCTEUIINX
JorapuGMHUIECKUX ypaBHEHUH u 2
HEPABEHCTB.

21

I1316

Pemenuii nmpoctedimmx mokazaTeabHbIX
YpaBHEHUI U HEPABEHCTB.

22

11317

Pemenne Jorapu(GhMHUIECKUX
YPaBHEHUI U HEPABEHCTB.

2

23

11318

Konrpoabnas padora Ne 2 2

Pa3nes 2. OcHOBbI TPUTOHOMETPHH.

24

JI6

Pagnannoe H3MepeHue YIJIOB.
CooTHOIIEHHE MeXKAy TpPaAyCHON H
paanaHHoii mMepoii. CHMHYC, KOCHHYC,
TaHTeHC, KOTaHTeHC qucaa. 2 2
Tpuronomerpuyeckue (pynkuun
YHCJIO0BOI0 apryMeHTa, UX 3HA4YeHHe.
3Haku.

25

11319

Paanannoe U3MEpEHNEe YTJIOB.
CooTHolIEHHE MEXAYy TpaayCHOM H
paniuaHHON MEpOH. Brruncienue 2
3HAYCHUN TPUTOHOMETPHUIECKUX

G yHKIHA.

26

Ja7

CooTHomenne MEXKIY
TPUTOHOMETPHUYECKMMHU (PYHKIMSIMHU 2 2
0JIHOTO M TOI0 K€ ApryMeHTA.

27

11320

CooTHolIEHNE MEXY
TPUTOHOMETPUYECKUMU byHKIMAMU
OOHOTO W TOrO0 K€ apryMeHTa. 2
JlokazatenbcTBa TPUTOHOMETPUUYECKUX
TOKJIECTB.

28

JI8

®opmyJbl npuBeaeHust. YeTHOCTh U
HEYETHOCTh  TPUTOHOMETPHYECKOM 2 2
pynxuun.

18




29

JI9

@opmyJbl  cloxeHusi.  DopmyJibl
JABOWHOIO M NMOJIOBUHHOIO YyIJIa.

30

J10

IIpeoOpa3oBanue CYMMBI
TPUITOHOMETPHYECKUX (yHKUUIA B
NMpou3BeJeHne 1 Ha000poT.

31

[1321

[leproanuHOCTS, YETHOCTD,
HEYETHOCTb, 3HaKU
TPUTOHOMETPHUCCKUX (PYHKIIHIA.

32

11322

DopmyJibl IPUBEACHUS.
Teopembl CIOKEHUS.

33

1323

@opmyJibl TBOMHOTO M TOJOBHHHOIO
yria.

34

11324

[IpeoOpazoBanue CYMMBI
TPUTOHOMETPUYECKMX  (YHKIMHA B
MIPOM3BENICHUE U HA0OOPOT.

35

J11

OoOpaTHbIe TPUTOHOMETPHYECKHE
¢pynxuuun. Pemenue mnpocreimux
TPUIOHOMETPHYECKUX YPABHECHHH.

36

I1325

IIpocreiimue TPUTOHOMETPUYECKUE
YPaBHEHHS.

37

11326

IIpocreiimue TPUTOHOMETPUUYECKUE
HEPABEHCTBA.

2 2

38

11327

KonTtpoabHas padora Ne 3

2 2

Pazgen

3 OyHKUMH, UX CBOMCTBA M TPaduKH.

39

12

Yucnosass  ¢pyHkuusi.  Crnoco0bl
3alaHus byHkumu. OoJaacThb
onpeaeleHUs © MHOKeCTBO 3HAYCHUH
byHxKumii. MOHOTOHHOCTD,
OTPAHHYEHHOCTb, YeTHOCTb,
HEYETHOCTh, NepUOIHYHOCTH
¢pynknun. OdpaTnas pyHknms.

40

J13

Ioka3zareabHast byHxkums, ee
CBONCTBA M rpaduk.

19




Jlorapupmuueckass  GyHkuus, ee
CBONCTBA M rpaguk.

41

14

Tpuronomerpuyeckue byHkuum,
CBOMCTBA M rpaduKu.

42

J15

IIpocreiimme npeoodpazoBaHus
rpa¢gukoB (pyHKIUH.

43

11328

Haxoxnenne oOnacTu ompenerncHus

GyHKIHIH.
Haxoxxnenue MHOKecTBa  3HA4YCHUU

GyHKINN.

44

11329

[TocTpoenue rpadukoB mMoOKazaTeIbHON
byHKINN.

[TocTpoenue rpa¢uKoB
JorapupMUIECKON (YHKIIHH.

45

11330

[TocTpoenue rpa¢uKoB
TPUTOHOMETPUYECKON (DYHKIIUH.

46

I1331

[IpeobpazoBanue TpagukoB (QYHKIHUI.
["apMoHnUeckne KoJieOaHus.

2 2

47

11332

KontpoabHas pabora Ne 4

2 2

Pa3zgen

4 Hauyajia MaTeMaTHYe€CKOI0 aHAJIN3a

48

J16

IlociienoBaTe ILHOCTH. Crocoob1
3aJaHUsl MW CBOMCTBA 4YHCJIOBBIX
nocjaenosarejabHocre. IlonsiTne o
npeaeJie Y CJIOBOM
MOCJIEe0BATEIBLHOCTH.

49

17

Ilpenen mnepeMeHHOW  BeJUYHMHBI.
IIpenes pynkunu. HenpepbIBHOCTS.

50

11333

Beruncnenue npenena GyHKIUUA TPH X
— o0, PackpeiTHe HeompeaeleHHOCTH
00/00.

51

11334

Brruucnenue npenena GyHKIMH TpU X
— a. PackpeiTHe HeONpeaeIeHHOCTH
0/0.

20




52

J18

IMousitne 0 MPOU3BOIHOI, ee
reoOMeTpHYEeCKU CMBbICJ. YpaBHeHHE
KacaTeJbHOU K rpaduky pyHkumu.

53

J19

IIpaBuia auppepeHupoBaHns:
NpOU3BOJHAs, CYMMBI, Pa3HOCTH,
NPOM3BeIeHUs, YACTHBIE.

54

J20

IIpousBoanbie OCHOBHBIX
3JIEMEHTAPHBIX PYHKIHIL.

55

J21

Ipuznaku MOCTOSIHCTBA,
BO3pacTaHus M YObIBaHUS (PyHKIIHUH.
JrcTpeMyM QyHKIUM.

56

J22

Hauboabiee 1 HaMMeHbIee
3HaYeHusi (YHKHUM Ha OTpe3Ke.
Bropas NMPOU3BOAHAA H ee
¢dusnuecknii cmbici. Hampasienue
BBINYKJIOCTH, TOYKH Neperuda.

57

JI23

IIpumenenune MPOU3BOTHOMN K
MOCTPOCHHU IO rpaguKoB.

Aunddepennuan ¢PyHKUMH H  €ro
reoMeTPpUYeCKHl CMBICJI.

58

I1335

Henocpencreennoe

Qg epeHIpoBaHue.
HuddepennmpoBanne CJIOYKHBIX
GyHKINH.

59

I1336

['eomeTpuyeckuii 1 GU3MUECKUI CMBICIT
IIPOU3BOJHOM.

60

11337

Pemenne 3amaHuii Ha COCTaBJICHHE
ypaBHEHUs KacaTelbHOW K Tpaduky
(YHKLIMU B TOUKE KaCaHUSI.

61

1338

Hccnenosauue byHKIIH Ha
MOHOTOHHOCTB, 3KCTPEMYM.

62

1339

Haxoxnenue HarOOIbIIIETO u
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HAaUMEHbBIIIEro 3HaUYeHUS! QYHKIIIH.

63 I1340 | UccnenoBanue (GyHKIHMU U TIOCTPOCHUE )
rpaduka.

64 1341 IIpumeHeHue IIPOU3BOJHOMN K >
WCCIICOBAHUIO (DYHKITHH.

65 11342 KontpoabHas pabora Ne § 6 6
IlepBooOpa3nasn byHkumnm.

66 14 Heounpeue.neﬂﬂblﬁ HHTErpajJ M ero > >
cBoiicTBA.
HenocpeacTBeHHOE MHTETPUPOBAHKE.
IMousitne 00 onpeaeieHHOM

67 JI25 | unterpajge. @Popmyna HeroToHa- 2 2
JleiitOHMua.
OnpenesieHHbIH HHTerpas KaK

68 e | Mpenea HHTefpaﬂbHOﬁ CYMMBI, ) )
reoMeTpuyecKkuii CMBICJ
OnpefeIeHHOT0 MHTerpaJa.

69 I1343 | HenocpencTBeHHOE HHTETPUPOBAHUE. 2
Brruncienue OIIPEIEIIEHHOI' O

70 [1344 | unrerpaia mo Qopmyne HproTOHA- 2
JleitOHuma.
Briuncnenune IIomaaei IUIOCKUX

71 [1345 | puryp ¢ TOMOUIBIO OMPEIEICHHOTO 2
MHTErpaa

72 11346 KontpoabHas pabora Ne 6 2

Paznen S YpaBHeHus U HepaBeHCTBA

PaBHOCHJIBHOCTD YPaBHEHHIA,

73 JI27 | HepaBeHCTB, cucTteM. PanuoHajabHble 2 2
U HPPAIHOHAJIbHbIE YPABHEHUSI.
IToka3aTenbHbIe Hu

74 JI28 | morapupmuueckue ypaBHeHUsI WU 2 2
HEPABEHCTBA.

75 JI29 | TpuroHomerpuyeckue ypaBHEHHS U 2 2
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HepPaBeHCTBA.
OcHOBHBIC NpHEeMbl HMX PpelIeHUs!

76 1130 (pa3oxkeHue Ha MHOKUTEJIN, > >
BBe/IcHHEe  HOBBIX  HEH3BECTHBIX,
MOJCTAHOBKA, rpaguyecKuil MeTox).

77 1347 Pewienne nokas3aTesbHBIX ypaBHEHUU > >
pa3JINYHBIMU METOJIAMH.

78 [1348 | Pemenune noxa3aTenbHBIX HEPABEHCTB 5 5
Pa3JINYHBIMU METOJIAMH.

79 [1349 | Pemienne  cucreM  moka3aTelbHBIX 5 5
YpaBHEHUI U HEPABEHCTB.

R0 1350 | Pemenue JOTapuPMHUECKUX 5 )
ypaBHEHU pa3IMYHBIMU CIOCOOAMH.

]1 1351 | Pemenue Jorapu(GMHUIECKUX ) )
HEPaBEHCTB PA3JIMYHBIMH CIOCOOAMH.

82 11352 | Pemenne _ cucreM JorapupMUUEcKUx ) )
ypaBHEHUH.
Pewenne TPUTOHOMETPUYECKUX

83 11353 yYpaBHEHUI U CUCTEM 2 2
TPUTOHOMETPUYECKUX YPaBHEHHUM.

’4 1354 | Meronasl peimeHHﬁ ) )
TPUTOHOMETPUYECKUX YPABHEHH.

85 1355 KonTtpoabHnas pabdora Ne 7 2 2

Pa3nes 6 KomOMHaTOpHKA, CTATHCTHKA M TEOPHs BEPOSITHOCTEH

OcHoBHBIE MOHATHS

86 JI31 | koMOMHATOPHUKH: pa3MelneHme, 2 2
NepPecTAHOBKA, COYEeTAHHUe.
[Ipocreiimre KOMOWHATOPHBIC 3a/a4H.

87 11356 [IpaBmio  yMHOXEHHUSI U  JIEPEBO 2 2
BapuaHTOB. [lepecTanoBKH.

11357 | Bsibop HECKOJIBKUX 3JIEMEHTOB.

88 2 2

CoueraHusl.
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89 358 | bunom HpeoTOHa W  TpPeyroJbHUK
[Tackans.
Kuaaccnueckoe " craTu4eckoe
90 JI32 | ompenesenne BepoATHOCTH. Teopembl
CJIOKEHUS " YMHOKEHHS
BEPOSITHOCTH.
®opmyJa  MOJHOH  BEPOSTHOCTH.
91 1133 ®opmy.a bepnyJin.
JAuckpernas caydyaiiHasi BeJIMYMHA H
3aKOHBI ee pacnpeeeHus.
Pemienne 3agadu  Ha  NpUMEHEHUE
92 11359 | xnacenueckoro OIIpeeICHUS
BEPOSITHOCTH.
93 1360 | Pemienue 3agau ¢ npuMeHeHHEM TeopeM
CJIO’KE€HHUSI U YMHO)KEHUS BEPOSITHOCTEM.
Pemienne 3amau  Ha  NpUMEHEHHE
94 11361 GbopMyJIBI  TIOHOM  BEPOSTHOCTH |
dopmyinsl Baifeca.
Pemienne 3amau  Ha  NpUMEHEHHE
1362 dbopmyner  bepuymnu. JlokambHOW U
95 HUHTErPAIbHON TeopeM Myaspa—
Jlanmacca. ®opmynsl [Tyaccona.
Pemenne 3agau Ha  HaXOXJEHHE
96 1363 | MaTeMaTHIECKOro 0’KHJIaHUS,
JUCIIEPCHH, KBaIPaTUYHBIX
OTKJIOHEHHH.
Ipeamer MaTeMATHYeCKOM
97 ]34 | CTATHCTHKH. Bb10opku, BEIOOpPOYHBIE
pacnpenesieHus. Yucaosbie
XapaKTePUCTUKHU BbIOOPKH.
08 1364 [Toctpoenue o TAaHHBIM

pacmpeneneHrss BBHIOOPKM  TIOJUTOHA
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yacToT, rucrorpaMmmy. CoBMecTHbIE
pacrpeesieHusl CIy4ailHbIX BEJTUYMH.

Pasznea 7 'eomerpus

99

JI35

AKCHOMBI cTepeoMeTpuu U
npocreimue CJACACTBHA W3  HHUX.
B3aumHoe  pacmoJio:keHHe — IBYX
NPsAMBIX B  INPOCTPAHCTBE. YO
MEK1Y NPSMBIMH.

100

JI36

IHapajuieabHOCTH PAMON U
IUIOCKOCTH, MAPAJJIEIbHOCTD IBYX
IVIOCKOCTEH.

101

J37

IlepneHAUKYJISAPHOCTL NPAMOM U
IJIOCKOCTH. CBa3b MexKIy
NepHeHAUKYJISAPHOCTHIO "
NapauieJbHOCThIO NPAMBIX "
IJIOCKOCTel B MPOCTPAHCTBE.
IlepneHAUKYJISAP M HAKJIOHHAsSA. YTO0JI
MEXKIY NPAMO U IJIOCKOCTBIO.

102

JI38

Teopema o Tpex nepneHIUKYyIApax.
JAByrpanHbIi yroJ.
IlepneHIUKYIAPHOCTH ABYX
IVIOCKOCTEH.

103

[1365

Pemienne 3amau Ha mMapamieNbHOCTH
MPSIMOM M TJIOCKOCTH.

104

1366

Pemienne 3amau Ha mapamuieNbHOCTH
JIBYX TIJIOCKOCTEH.

105

11367

Pemienne 3amay Ha HaXOXKACHHE yria
MEXy TPSIMBIMH, yIJIa MEXKIY MPsSMO
Y TJIOCKOCTBIO.

106

11368

Pemienne 3amady ¢ mpUMEHEHUEM
TEOPEMBI O TPEX NMEPIEHIUKYIISPaX.

107

JI39

MHoOrorpaHHuKHM. IIpaBuiabHbIE
MHOI'OI'PDAHHHUKH. IIpusma.
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IHapajuiesenunex W ero CcBOMCTBA.
HaxoxneHue nJjiomaau NnoBepXHOCTH.

IMupamunaa. CsoiicTBa
napaJuiejbHbIX nepeceyeHui B

108 J140
nupamuge. HaxoxneHue miomagu
NOBEPXHOCTH.
Pemenue 3a1ay o TEME:

109 11369 «[TpsAMOYTOJIBHBIN  MapauIeICnuIe .
Pemenue 3a1ay o TEME:
«[Tapannenenumneny.

110 11370 Pemerie 3a/lady = Ha  T[OCTPOCHHE
CEYEHUU B IIPU3ME.

11 1371 | Pemenue 3agau no teme: «lIpaBunbHas
UpaMuIay.

112 1372 Pemerie 3a/lady = Ha  MOCTPOCHHE
CEYEHUH B NUpaMUJeE.

113 [1373 | Bbluucnenue 531€MEHTOB IpU3MBI Ha
MOJIEIIN.

114 [1374 | Beluucienue 31€MEHTOB,  ILIOLIALU
MOBEPXHOCTU IUPaMUJBI.

115 1375 | Beluncnenue miomany MOBEPXHOCTH
HPHA3MBL.

116 J141 IloBepxHOCTH BpallleHus. Teo
BpameHus. llnauHap u KoHyc.
CeyeHuss UOMJIMHAPA M KOHYcCa

117 J42 | prockoetsivu. IToBepxHOCTB
IWJIMHIPAa U KOHYCA.
IMap wu  cdepa. KacareabHnas

118 JI43 IJIOCKOCTL K cdepe. Ilnomann
MOBEPXHOCTH c(ephl.

119 1376 Brluucnenne miomaad MOBEPXHOCTH

HUJIUHAPA U KOHYyca Ha KOHKPETHOM
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MOJEH.

Pemenue 3amau no teme: «llap, chepa,

120 11377
BBIUMCJICHHE TJIONAIU TOBEPXHOCTH»

11 144 IlonsaiTHe o00BEeMa reoMeTpPHYECKOIo
Tesia. O0beM MHOTOTPAHHUKOB.

122 JI45 | O0BbeM TeJ1 BpallleHHUsl.
Pemenue 3a1a4y Ha HaxoXJeHHE 0ObeMa

123 1378 ——

124 1379 Pemenue 3a1au Ha HAXOXKIEHUE O0BEMA
LUIMHApPA, KOHYCA.

125 11380 Pemenue 3a1au Ha HAXOXKIEHUE O0BEMA
MUPAMHU/IBI.

126 [1381 | Pemienue 3anad Ha HaxoxaeHUE 0OBEMa
nrapa.

127 11382 | Beruucnenue 00BEeMOB IIPU3MBEI,
NUPAMUJIbI HA KOHKPETHBIX MOJEIISX.

128 11383 | Boruucnenue 06I,eM(3B OWIKMHIpAa H
KOHYCa Ha KOHKPETHON MOJIEJIH.

129 [1384 | Beruucnenue miomanu u odbema Tena
CJIIOKHOHM KOH(DUTYpaInH.

130 11385 KontposabHnas padora Ne 8
[IpsiMoyro/jibHbIe KOOPAMHATHI Ha
IVIOCKOCTH H B  NPOCTPAaHCTBe.

131 J146 BekToppl Ha IIOCKOCTH M B
MPOCTPAHCTBE. HeiicTBust Ha
BEKTOPaMH, 33aJaHHbIMM  CBOUMH
KOOPJAMHATAMH.
YpaBHeHne JIMHMH, TPSAMOH U

132 J147 OoKpy:kHocTH. Pemenue JHMHEHHBIX
YPaBHeHMIi U MeTOJbl HX pellleHHusl.

133 11386 Pemenue 3amad Ha HaxOXKIEHUE UIMHBI

BEKTOpa yIia MEXJIy BEKTOpaMH.
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Pemenye 3agay  Ha  HaXOXXIECHUE
KOOPJMHAT TOYEK, ACNAIIUX OTPE30K B
JTAHHOM OTHOUICHHH.
Pemenne 3agau  Ha  HaXOXIEHHE
134 [1387 | koOpAWMHAT TOYEK, AENSIINX OTPE30K B 2 2
JJAHHOM OTHOLIEHUHU.
Pemenye 3agay  Ha  HaXOXXIECHUE
135 I1388 | ckanspHoro, BEKTOPHOI'O u 2 2
CMEIIaHHOTO MPON3BEICHNUS BEKTOPOB.
136 I1389 | Oxpyx’HOCTb. YpaBHEHUE OKPYKHOCTH. 2 2
Hroro: 323 119
B TOM 4HcJIe:
- TeOpeTHYecKHe 94
-113 178
- IIpomeskyTouHas aTrecTanus 22
- Koncyabrauuu 19
-CPC( mHauBHaYyaIbHBIE POEKTHI) 10
2.3. Conep:xanue yuyeOHoit nucuumiunabl I 01 MaremaTuka
HanmeHoBaHMe TeMbl .
O0bém YpoBenn
AUCHMILINHBI Conepxanue
4yacos O0CBOEHMA
Beenenue. Coaepixkanue yueOHOro MaTepuajia 2 1
Maremaruka B Hayke, TEXHUKE, SKOHOMUKE, NH()OPMALIMOHHBIX TEXHOJIOTUSAX U
MpaKkTUYECKOU JesTenbHocTH. Llenu u 3a1aun nu3ydeHus MaTeMaTUKHU IPU OCBOCHUU
npodeccuit u cnermanpHocTel CIIO.
TeopeTuveckue 3aHATHUS 2
1. Maremaruka, €€ CBsI3b C APYTUMH HayKaMH. Pojib MaTeMaTUKHU B Pa3BUTHUH HAYKHU. 2




Pazgean 1. Anreopa

Conep:xxanue y4eOHOro MmaTepuaJja

PazBuTHe moHsATHS O yncne. ApudMeTudeckue IeHCTBUS Haa yuciaMu. [[puOnmkeHHbIe
3HAYCHMsI BEJIIMYMH W TIOTPEIIHOCTEH BBIYMCICHUU (AOCOMIOTHOW W OTHOCHUTEIHHOW);
CpPaBHEHHME UHWCIIOBBIX BbIpakeHHU. Haxoxaenwe ommboOKk B TpeoOpazoBaHUAX U
BBIUMCJICHUSIX (OTHOCUTCSI KO BCEM IyHKTaMm THporpammbl). [loHsTHE KOMILJIEKCHOTO
qucla.

[TonsiTue KOpHS n-W CTENEHU, CBOMCTBA pPAJUKaIOB, IpaBWJIa CPaBHEHUS KOPHEH.
Omnpenenenne KOpHS U CBOMCTB KOpHEW. BoluniciieHne u cpaBHEHHE KOPHEH, BBIIIOIHEHNE
NPUKUAKK 3HaueHuss KopHs. [IpeoOpasoBaHue YHCIOBBIX M OYKBEHHBIX BBIpAXECHHI,
colepKammx  paaukanel. Pacder 1o  dopmynaMm, — coAepkKallUM — paTUuKabl.
PaBHOCHUITBHOCTH BBIpa)XXEHUH € pajvKkaiaMu. Pelienue nppanyuoHaaibHbIX YpaBHEHHIA.
[TonsiTue creneHn ¢ AEHCTBUTENBHBIM IOKa3aresieM. HaxoxaeHune 3HayeHuil CTENEHHU.
B3anMocBs3bp KOpHS n-il CTENIEHW W CTENEHW ¢ ApOOHBIM ToKaszaTeneMm. (CBOMCTBa
creneneil. CreneHb C palMoOHaIbHBIM TOKa3aTeneM. lIpeoOpazoBaHue YHCIOBBIX U
OYKBEHHBIX BBIPKEHUH, COACpPKAILUX CTENEeHU. Pelienne noka3aTelbHbIX YPaBHEHUH.
IIpuMeHeHrEe KOpHEH M CTENEHEW IPU BBIYMCICHUM CPEIHUX, JEICHUU OTpe3Ka B
«30JI0TOM CEUYECHHUM.

[Ipukiiagnblie 3aa4u Ha CIIOKHBIEC TPOLICHTHI.

[IpeoOpazoBanue BBIpAXEHUH C TMPUMEHEHHEM (OpMyIT W CBOWCTB CTemeHEeH |
JorapugMmoB.

OO6nacTu AOMYCTUMBIX 3HAUEHUU JorapuMuueckoro BblpaxeHus. Jlorapudpmuueckue
YpaBHEHUS.
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Teoperuyeckue 3aHATHUS 8
1. J[eiictBurenbupie uucna. IlpubnmkeHne AeWCTBUTENBHBIX YHCEN KOHEYHBIMH 2
JECATUYHBIMU Ipo0siMu. [IpubinkeHHbIe BEIUMCICHHS U BHIYUCIUTENIbHBIE CPE/ICTBA.

2. llonsitue KOMIUIEKCHOTO uyucia. JleMcTBuUSL Haa KOMIUIEKCHBIMH 4YHCJIaMH B 2
anredpanveckoit popme.

3. CreneHb C palMOHAJIBHBIM IOKa3zaTeleM M ee cBoucTBa. KopeHb n-oil cTeneHu u3 2
gucna. CBoiicTBa apu(MEeTUIECKOT0 KOPHS N-0i CTENEHH.

4. Jlorapudm ymucna. Jlecaruunbie U HaTypaidbHbIe Jorapudmel. CBolicTBa JIorapudmoB. 2

OcHoBHBIE JIOTapU(PMUYECKHIE TOKIESCTBA.
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IIpakTnyeckue 3aHATHS 38
1. JleiicTBus HaJl OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU. 2
2. Apudmerndeckue NEUCTBHUS HAJ YHCIAMH, HAXOXJCHHWE MPHUOIMIKEHHBIX 3HAUYCHUN 2
BEJIMYMH U TIOTPEUTHOCTEH BBIYUCICHUN (aOCONIOTHON M OTHOCHUTENHHOH), CpaBHEHHE
YHCIIOBBIX BhIPAKEHUIH.

3. IlpouenTsl. OCHOBHBIE 33/1a4y HA NIPOLIEHTHI. 2
4. Anrebpandeckue mnpeoOpa3oBaHus. Packpeite CKOOOK. DOpMYJBI COKPAIIEHHOTO 2
YMHOKEHHS.

5. JIuHeitHble ypaBHEHHS U HEPABEHCTBA. 2
6. Perienue KBaJipaTHBIX YPaBHEHU U HEPABEHCTB. 2
7. 'eomeTpuyeckas HHTEPIPETALUS KOMIUIEKCHBIX Yncell. JIelCTBUS Hal KOMILIEKCHBIMU 2
YUCJIaMH B airedpandeckoit popme.

8. JleficTBUS HAJl KOMIUIEKCHBIMU YHCIAMHU. 2
9. Konrtponbnas padora Nel 2
10. JlelicTBUs HaJ CTENEHSAMU C LIEJIBIM U HATYpaJIbHBIM I10KA3aTENIEM. 2
11. JleficTBus HaJ CTENEHSMU C PallMOHAJIBHBIM [10KA3aTEIIEM. 2
12. Bce aeiicTBus HaJl KOPHSIMU U CTEIEHSIMM. 2
13. Pemienue nppaniOHaIbHBIX YpaBHEHUH. 2
14. Jlorapudm uncna. OcHOBHBIE JTorapu(MUIECKHE TOXKIECTBA. 2
15. Teopemsr norapudmupoBanus. [IpeoOpazoBaHue BBIPAKEHHM, COJEPIKAIINX 2
J0Tapu(pMBbl.

16. Pemenune nmpocTedmux JJorapuMUIECKUX ypaBHEHU 1 HEPABEHCTB. 2
17. Pemiennii npoCTEMIINX MOKA3aTENbHBIX YPABHEHUI 1 HEPABEHCTB. 2
18. Pemenue norapuMUIECKUX ypaBHEHUI 1 HEPABCHCTB. 2
19. KonTponbHas pabora No 2 2
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Pa3zgen 2.
TPUTOHOMETPHH.

OcHOBBI

Conep:xxanue y4eOHOro MmaTepuaja

PanuanHblli METOJN HM3MEPEHMS YINIOB BPALEHUS U HUX CBSI3M C TPagyCHOU MEpOM.
N300pakeHne yriioB Bpall€HUS HAa OKPYXKHOCTH, COOTHECEHHE BEJIMYMHBI yIJIa C €ro
PaCIIOJIOKECHUEM.

OmnpeneneHus TPUTOHOMETPUYECKMX (YHKLUMH A YIJIOB IOBOPOTa M OCTPBIX YIJIOB
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, UX B3aUMOCBSI3H.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXAECTBA NI BBIYMCICHUS  3HAYCHUU
TPUTOHOMETPHUECKUX (DYHKIMI 110 0HON U3 HUX. OCHOBHBIE (DOPMYJIIBI TPUTOHOMETPHH:
(GopMynbl  CIOXKEHHS, YABOCHMs, INPEoOpa3oBaHUsI CYMMbl TPUTOHOMETPUYECKHUX
¢GyHKIMH B TNPOM3BEIACHHE M TPOM3BEACHUS B cymmy. llpumenenue Qopmyn mpu
BBIYHCJICHUY 3HAYEHUSI TPUTOHOMETPHYECKOTO BBIPA)KEHUS U YIIPOILLEHUS €TO.
CummeTpusi TOYEK Ha EAMHUYHON OKPYXHOCTH, MPUMEHEHHE Uil BbIBOAAa (Gopmy
IIPUBEICHUS.

Pemenne mo  dopmMynaMm M TPUTOHOMETPUYECKOMY  KPYTy  MPOCTEHMIIMX
TPUTOHOMETPUUECKHUX yPaBHEHUM.

OOu1re MeToAbI peleHus] TPUTOHOMETPUUYECKUX YpaBHEHUH (IIPUBEICHUE K JIMHEHHOMY,
KBaJPaTHOMY, METOJ Pa3JIOKEHHs] HAa MHOMKUTENH, 3aMEeHbl IepeMeHHoW). Exunnynas
OKPYKHOCTb U PELICHHUs IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

O3HakoMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETpUYECKUX (yHKUMH. OmnpeneneHus
apKcHHyca, apKKOCHHYCa, apKTaHIeHCca YHCia, H300pakeHHe Ha eIMHUYHON OKPYKHOCTH,
IIPMMEHEHHE ITPY PEILICHUN YPaBHEHUM.
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Teoperuveckue 3aHATHS.

14

1. Pangnannoe uzmepenue yrioB. COOTHOLIEHUE MEXAY TPAyCHOW U paluaHHOW MEpOM.
CuHyc, KOCUHYC, TaHT€HC, KOTaHTeHC uncia. Tpuronomerpuueckue GyHKIUU YUCIOBOTO
apryMeHTa, X 3HaueHue. 3HaKu

2. CoOTHOILIEHHE MEXAy TPUTOHOMETPUUECKUMU (YHKIHUSIMH OJHOTO U TOTO XKe
apryMeHTra.

3. ®opmynsl npuBeAeHUsA. YeTHOCTh U HEYETHOCTh TPUTOHOMETPUIECKON (PYHKITUH.

4. ®opmyiibl croxeHus. @opmyssl ABOMHOIO U MOJIOBUHHOIO YIUIA.
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5. IlpeobpazoBaHue CyMMBbI TPUTOHOMETPHUYECCKHX (YHKIMH B TPOU3BEJACHUE U 2

HA00O0pPOT.

6. OGpaTHBIC TPUTOHOMETPUIECKHE (DYHKITHH. 2

7. Penienre NpoCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN. 2

IIpakTHYecKkHne 3aHATHA 18

1. Paguannoe usmepenue yrioB. COOTHOIICHHE MEXYy TPayCHON U paiMaHHOU MEpOil. 2

Brruucnenue 3HaueHUN TPUTOHOMETPUYECKUX (PYHKITUH.

2. CoOTHOIIEHHE MEXAY TPUTOHOMETPUYECKMMH (QYHKIUSAMH OJHOTO U TOTO e 2

aprymenrTa. Jloka3areabCcTBa TPUTOHOMETPUUYECKUX TOKIECTB.

3. [leproaAMYHOCTD, YETHOCTD, HEYETHOCTD, 3HAKH TPUTOHOMETPUUCCKUX (DYHKITUM. 2

4. ®opMyJbl TPUBEICHMUS. 2

5. TeopeMsbl C0KEHUS. 2

6. @opMyJbl ABOMHOIO U MOJIOBUHHOIO YIUIA. 2

7. llpeoOpa3oBaHMEe CYMMBI TPUTOHOMETPUYECKMX (YHKUMH B MPOU3BEIACHUE H 2

Ha000pOT.

8. Ilpocreiimne TpuroHoMeTpuueckue ypaBHeHUsA. [IpocTeliliie TpUTrOHOMETPUUYECKHUE 2

HEPABEHCTBA.

9. KontponsHas padora Ne 3 2
Paznen 3. ®@ynkumum, ux|Coaep:kaHue yueOHOro Matepuajia 16

CBOMCTBA M rpauKu.

[TonsiTHe nepeMeHHOM, 3aBUCUMOCTH MEXy IIEPEMEHHBIMHU.

[Tonsatue rpaduka. IlpunamanexxHocts TOYKM rpaduky ¢yHkuuu. OrmnpeneneHue 1o
dhopmyse mpocTeiIeit 3aBUCUMOCTH, BUa ee rpaduka. Beipakenune uz GpopMyIbl oHOM
IIEPEMEHHOM Yepe3 Apyrue.

Omnpenenenue Gpynakiuu. Odnactu onpeneaeHus U 3HAYCHUH PyHKITUH.

[Tpumepsl (YHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealbHBIX MpoIeccaX M3 CMEXKHBIX
JTUCIUILINH.

JlokazarenbHble pacCyKJIeHUsS HEKOTOPBIX CBOMCTB JIMHEHHOW M KBaJpaTHUHON (DYHKITHIA,
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WCCEAOBAHUS JIMHEHHOW, KYCOYHO-JIMHEWHOW, IpOOHO-TMHEWHOW W KBaJpaTHYHON
¢bynkuuid, nocrpoenue ux rpapukoB. I[loctpoenne M uTeHue rpadukoB GYHKIUH.
UccnenoBanue GhyHKINH.

CocraBieHnue BUI0B QYHKIHUH 110 TaHHOMY YCIIOBHIO. 3aJaui Ha SKCTPEMYM.
[IpeobpazoBanue rpadrka GyHKIIUH.

Oo6parnbie pynkiun. Bun u rpapuk oOpatHol (yHKIMH, ee 00JacTh OINpeNeeHUs U
obnacte 3HaueHWi. [IpuMeHeHHe CBOWCTB (DYHKIIMH MpHU UCCIICNOBAHUHM ypaBHEHUN M
pELIEHNN 3a]1a4 Ha DKCTPEMYM.

[TonsiTue cnoxxnoi GyHKMK. Berancnenue 3HaueHnid GyHKIMI 110 3HAYCHHUIO apTyMEHTA.
Omnpenernenne MOJI0KEHUS TOYKH Ha TpaduKe 10 ee KoOpIAuHaTaM U Ha000poT.

CpoiicTBa (pyHKIIMI NMpU CpaBHCHUH 3HAYCHHWM cTeneHerd u jorapudmoB. [loctpoeHue
rpadMKOB CTENEHHbIX M Jorapupmuueckux (QyHKmid. PemieHue moka3aTeabHBIX U
Jorapu(MHUYECKUX ypaBHEHUI 1 HEPABEHCTB MO U3BECTHHIM aJTOPUTMAM.

[ToHATHE HENpEepHIBHON NEPUOJNYECKON (YHKIIMM, CBOICTBa CHHYcAa U KOCHHYCA,
MMOCTPOEHUE X TPa(UKOB.

'apmonnueckue KojeOaHUs, MPUMEPHl TAaPMOHMYECKUX KOJEOaHWH M ONMUCAHUs
MPOIIECCOB B (PM3HMKE U APYTHX 00JIACTIAX 3HAHHM.

[TonaTne pa3pbIBHOM MEpUONNYECKON (YHKIMM, CBOICTBa TaHT€HCAa W KOTAHIEHCAa,
MMOCTPOCHUE X TPa(UKOB.

[Ipumenenne CBOWCTB (YyHKIUI [UIs CpaBHEHHMsS 3HAYEHUH TPUTOHOMETPHUYECKUX
(GyHKIHHA, pereHus: TPUTOHOMETPHYECKUX YPaBHEHUM.

[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIUI U OmpeneseHue Io
rpadukam ux cBorcTB. [IpeoOpazoBanue rpaduKoB.

Teoperuyeckue 3aHATHS.

1.Yucnosas ¢pynkuus. Criocoos! 3ananus Gynkiuu. O61acTh onpeneeHus ¥ MHOKECTBO
3HaueHud QyHKIUH. MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCTh, HEUYETHOCTD,
nepuoandHoCcTh GyHKIUU. OO0paTHas GyHKIIUS

2. INokazarenbHast PyHKIMS, €€ CBOICTBA U rpaduK.
Jlorapudmudeckast hyHKIMs, €€ CBOWCTBA U rpaduK.

3. Tpuronomerpuueckue QyHKIUHU, CBOMCTBA U TPaUKH.

4. Ipocreiimme npeoOpa3oBanus rpaguKoB QyHKIHUH.
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IIpakTnyeckue 3aHATHS

1. HaxoxxaeHnue o6acTu onpeneneHus: GyHKIUH.
HaxoxxneHre MHOXKecTBa 3HaUeHUH (PYHKITUH.

2. IToctpoenune rpadMKoB MOKa3aTeIbHON ()YHKIIUH.
IToctpoenue rpadukoB sorapupMudecKoi GpyHKIIH.

3. Tloctpoenne rpadukoB TpuroHomerpuueckon (yukmuu. [IpeodpaszoBanue rpapukoB
¢ynkuunii. 'apmoHnyeckue KonedaHusl.

4. KontponbsHas padora Ne 4

Pa3zgen 4. Hauyaja
MATEMaTHYeCKOro aHaJin3a

Conepxanue y4eOHOro Marepuaja

[TonsiTHe YMCIIOBOI MOCIIEOBATETLHOCTH, CIIOCOOBI €€ 3a/1aHusl, BRIYUCICHUE €€ UJICHOB.
[Ipenen mocnenoBaTeNbHOCTU. BhluncieHre CyMMBbl OECKOHEYHOTO YHCIOBOTO psjga Ha
npuMepe OECKOHEUHO YOBIBAIOIIEH TeOMeTpUYecKoil mporpeccun. DopMyna CyMMBI
0eCKOHEYHO yOBIBAIOIIECH reOMETPUUECKOI IPOrPECCHH.

[IpousBogHas, €€ MEXaHMYECKHUH U TEOMETPUYECKUN CMBICI. AJITOPUTM BBIYHCICHUS
IPOM3BOJHOW Ha NPUMEpPE BBIUHUCICHUS MIHOBEHHOM CKOPOCTM U YIJIOBOTO
Ko uLreHTa KacaTeTbHOU. Y paBHEHHE KacaTelbHOM B 001IIeM BU/IE.

[TpaBuna muddepeHnmpoBaHusi, TaOIUIIBI TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITHIA.
TeopeMsl 0 cBsI3M CBOMCTB (PyHKIIMU U MTpou3BoaAHON. MccnenoBanue ¢yHKIMH, 3aJaHHOM
GbopMyJI0ii C TIOMOIIBI0 TIPOWU3BOJHON. YCTAaHOBJICHHE CBS3M CBOWCTB (DYHKIIMU U
Opou3BONHOW MO uX Tpadukam. IIpuMeHeHHe TMPOM3BOAHOM TPU HAXOXKICHUH
HauOO0JIbIIEr0, HAMMEHBILIEr0 3HaYeHUsI U SKCTpeMyMa G yHKIIUU

WuTterpan u nepsooOpasnas. [Ipasuna Beraucienus neppoodpasnoit. Teopema Herorona-
Jletibnuna. Beruncnenue nepBooOpa3Hoit GpyHkiuu. Pemenne 3amad ¢ MCMoIb30BaHUEM
nepBooOpazHoil u mpou3BoHON. [IpuMeHeHne uHTErpana A BIYUCICHHUS (PU3MUECKUX
BEJINYWH U IJIOMIAACH.
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TeopeTuyeckue 3aHATHS.

37

1. ITocnenoBarenbHOCTH. CIIOCOOBI 3aJaHUS M CBOMCTBA YHUCIOBBIX
nocieaoBarenbHocTel. [loHsiTHE O TIpeaene YMcI0BO MOCIEA0BATEILHOCTH.

2. [Ipenen nepemennoit Benuuunsl. [Ipenen Gpynxuu. HempepbIBHOCTB.
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3. IloHsiTue O MPOM3BOAHOMN, €€ TE€OMETPUUYECKUM CMBICI. YpaBHEHUE KacaTebHOM K
rpaduky QyHKIUH.

4. TlpaBuna auddepeHIUpPOBaHUS: TPOM3BOJHAS, CYMMBI, Pa3HOCTH, HPOU3BEACHUS, 2
YacTHBIE.

5. Ilpou3BOgHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH. 1
6. [Ipu3HaKu TOCTOSHCTBA, BO3pACTaHUA W yObIBaHUS (PYHKITUU. DKCTpeMyM (QYHKIIUH. 2
Haubounpiee n HaumeHbllee 3Ha4eHUsT (YHKLIUU Ha oTpe3ke. Bropas nmpousBoaHas u ee
dbuznueckuit cmpicia. HampaBieHre BbIMYKIOCTH, TOYKH Meperuoa.

7. llpumeHeHne MPOU3BOIHOM K TTOCTpoeHuto TpadukoB. [uddepennman GyHKIUNU U €ro 2
r€OMETPUYECKUN CMBICIL.

8. IlepBooOpa3znas ¢pyHkIMU. HeonpeneneHHbIi HHTETpal | €ro CBOMCTBA. 2
HenocpencTBeHHOE HHTETPUPOBAHHE.

9. Ilonsitue 06 onpenenennom unterpaie. @opmyna Herorona-JleiiGHumna. 2
10. OmnpeneneHHbII HMHTErpal KAk MPEAed HHTErPATbHOM CYMMBI, T€OMETPUUYECKUU 2
CMBICJI OIIPENIETIEHHOIO HHTETpaIa.

Koncynbranuu 8
OK3aMeH 10
IIpakTHYecKkHne 3aHATHA 28
1. YwmcroBass MOCIIEAOBAaTENBHOCTh, CIIOCOOBI €€ 3aJaHus. BbluncieHue 4YiIeHOB 2
MOCIIE0BATEIbHOCTH.

2. Brruncnenne mpenena QyHKIUA TMpU X — 0. PacKphITHE HEOMPEIeTIEHHOCTH 00/0, 2
Brruucnenue npenena ¢pyHKIUM Opu X — a. PackpbITHe HEONPEAeIeHHOCTH 0/0.

3. Henocpencreennoe nugdepennuponanue. JnddepeHnupoBanue ClI0XHBIX QYHKINH. 2
4. 'eomeTpudeckuii U GU3UIECKUN CMBICI TIPOU3BOTHOM. 2
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5. Pemenne 3amaHuii Ha cOCTaBlieHWE ypaBHEHHUs KacaTellbHOW K rpaduky (QYHKIIUU B 2
TOYKE KaCaHMUSI.
6. UccnenoBanue GyHKIIMM HA MOHOTOHHOCTb, SKCTPEMYM. 2
7. HaxoxxieHre HanOobIIIero 1 HAMMEHBIIIETO 3HAUYCHUS (PYHKITUH. 2
8. UccnenoBanne pyHKIUU U TTOCTpOEHUE TpaduKa. 2
9. [IpuMmeHeHne MPOU3BOTHON K HCCIIENOBAHUIO (DYHKITUH. 2
10. KonTponbsHas padota Ne 5 2
11. HemocpencTBeHHOE MHTETPUPOBAHUE. 2
12. Beruciienne onpeaesieHHoro uarerpaia mno ¢popmysie Hetorona-Jleitoamua. 2
13. Boruncienue miomaaei miockux GUryp ¢ moMoIIbio ONPEIEICHHOTO0 HHTEerpaja 2
14. KonTposbHas padota Ne 6 2
Paznen 5. YpasHenusa wu|Coaep:kanue yueOHOro Matepuajia 24
HEpPaBeHCTBA Kopensb anredpanueckux ypaBHEHH, HCCIEIOBAaHUS YPaBHEHHM U CUCTEM YpaBHEHHIA.
Teopuss paBHOCWIBHOCTM ypaBHEHMi, ee mpuMeHeHHs. IIpuembl npeoOpa3oBaHUs
YPaBHEHUM, CTAaHJAPTHBIC YPABHEHUSI.
Pemienue parmoHalIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U TPUTOHOMETPUUYECKUX
YpPaBHEHUU U CHCTEM.
Hcnonb3oBanue cBOWCTB M rpadukoB (DyHKIMHA A7 peuieHus ypaBHeHUil. Pemenue
YPAaBHEHUH W CUCTEM YpPAaBHEHMH C MOMONIbIO NPUEMOB PA3JIOKEHUS HA MHOXKHTEIH,
BBEJICHUSI HOBBIX HEM3BECTHBIX, MTOJCTAHOBKH, TPadUIECKOTO METO/IA.
OO6mme Bompockl perieHus HepaBeHCTB. CBoicTBa U rpaduKoB (DYHKIIMN TPU PEIICHUH
HEpaBeHCTB. PelleHne HepaBEeHCTB M CUCTEM  HEpaBeHCTB.  lcrosb3oBaHME
MaTeMaTHYeCKUX METOJIOB JUIsl pEIICHUs COIeP KAaTEeIbHBIX 3aau U3 Pa3IMYHbIX oO1acTen
HayKu U NpakTuku. MlHTepnpernpoBanue pe3yibTaToB ¢ YUETOM PealIbHbIX OTPaHUYCHHI.
Teoperuyeckue 3aHATHUS 6
1. PaBHOCHUJIBHOCTH  ypaBHEHUH, HEPaBEHCTB, CHUCTEM. PaluoHalbHBIE U 2
UPPALMOHAJIBHBIE.
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2. [lokazarenbHble U TPUTOHOMETPUYECKHE YPAaBHEHHUSI, HEPABEHCTBA U CUCTEMBI.

3. OcHOBHBIE NpUCMbl UX PCHICHUSA (paBHO)KeHI/Ie Ha MHOXHUTCIHU, BBCACHUC HOBBLIX
HEW3BECTHBIX, MOJCTAHOBKA, TpadUUECKUI METO).

IIpakTnyeckue 3aHATHS

1. Pemienue nokasaTenpHbIX ypaBHEHUH pa3InYHBIMU METOAAMH.

2. Pemrenne moka3aTeIbHEIX HEPABCHCTB pa3JINYHBIMHU METOJaMH.

3. PemieHue cucTeM Moka3aTrelibHbIX YPaBHEHUN U HEPABEHCTB.

4. Pemenue norapuMUIECKUX ypaBHEHHUH Pa3IMUHBIMU CITIOCOOAMHU.

5. Pemienuie norapuMuueCKuX HEPABEHCTB PA3IMYHBIMH CIIOCOOAMHU.

6. Pemenue cucrem jgorapuMuUecKuX ypaBHEHUH.

7. PemieHue TPUTOHOMETPUYECKHUX YPAaBHEHHHM M CHCTEM TPUTOHOMETPUYECKUX
YpaBHEHUM.

N[ N DN D N N N

8. MeTozp! peleHuss TPUroHOMETPUYECKUX YPAaBHEHUH.

[\

9. Konrponbnas padora Ne 7

Pazgen 6. KomOunaropuka,
CTAaTHCTHKA U Teopus
BepPOSATHOCTEM

Conep:xxanue y4e0OHOro MmaTepuaJja

[TpaBuna komOuHaTOPHKH. Perienne KOMOMHATOPHBIX 3a/1a4.

Meton mnepebopa u mnpaBuiio yMHOXEHHsS. OCHOBHbIE TOHATHS KOMOWHATOPUKHU:
pa3MellleHHs, COuYeTaHus, MepecTaHoBKa. DopMynbl s UX BbIYUCIECHHUS. buHom
Hprotona, tpeyronpHuk Ilackans. 3amaum Ha HMCHOJIB30BAHUE TMOHSATHA W MPaBUI
KoMOuHaTopuku. Kitaccmueckoe orpenesnieHue BEpOSTHOCTH, CBOMCTBA BEPOSITHOCTH.
Teopema o cymme BeposiTHOCTEH. BrrunciaeHue BeposITHOCTEH COOBITHIA.

[IpeacraBneHne YMCIOBBIX JAHHBIX U UX XaPAKTEPUCTUKU. PerieHne mpakTHueckux 3aaad
Ha 00pabOTKY YMCIIOBBIX JAHHBIX, BEIYUCICHHE UX XapaKTEPUCTHK.

26

Teoperuveckue 3aHATHS

1. OcHOBHBIE TOHATHS KOMOMHATOPHUKH: pa3MellleHHE, IEPECTAaHOBKA, COUETaHHeE.
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2. TaCCHYECKOE U CTATUYECKOE OTPEICTICHUE BEPOSITHOCTH. TEeOpeMBbI CIIOKEHUS H
YMHOXCHUS BEPOSITHOCTH.

3. ®opmyna nonHoi BepossTHOCTH. Popmyna beprymu. 2
JuckpeTrHas ciaydaliHasi BEJIMYMHA U 3aKOHBI €€ pacipeieIeHusl.
4. TlpenMeT MaTeMaTHYECKOW CTAaTUCTUKHU. BBIOOpKH, BBHIOOPOYHBIC paclpe/eleHusl. 2
UucnoBble XapaKTEPUCTUKU BIOOPKH.
IIpakTnyeckue 3aHATHS 18
1. Ilpocretimue KOMOMHATOpPHBIE 3adaud. [IpaBUIO YMHOXEHUS M JIEPEBO BapHUAHTOB. 2
[IepecranoBku.
2. Bei60p HecKoNbKUX 351eMeHTOB. CoueTaHusl. 2
3. bunom HrroTona u TpeyronbHuk Ilackans. 2
4. Pewienue 3a1a4 Ha IPUMEHEHHUE KJIACCUYECKOTO ONPEEIIEHNS BEPOSATHOCTH. 2
5. Pemrenue 3a1a4 ¢ npMMEHEHUEM TEOPEM CII0KEHHSI 1 YMHOXKEHUSI BEPOSITHOCTE. 2
6. Penienue 3aa4 Ha mpuMeHeHne (OpMyIIbI TOJIHOU BepoATHOCTH U (hopmyibl baiieca. 2
7. Pemenue 3ama4 Ha npuMeHeHue (Gopmynsl bepHysu. JlokanbHOW W MHTErpaibHOM 2
Teopem MyaBpa — Jlannacca. @opmyisl [Tyaccona.
8. Pemenne 3amay Ha HAXOXJEHHE MATEMAaTHUYECKOTO OXHMIAHWS, JAUCIEPCHUH, 2
KBaJJPaTUYHBIX OTKJIOHEHUM.
9. IlocTpoeHue Mo JaHHBIM pacrpeaeeHus] BBIOOPKH IMOJTUTOHA YaCTOT, TUCTOTPAMM. 2
COBMECTHBIE paclpeieSICHUs CTyYailHbIX BEJTUYUH.

Paszpnen 7. Coaepixkanue yueOHOro MaTepuajia 79

I'eomerpus. [Ipu3Haky B3aMMHOTO PACHOJI0KEHUS MPSAMBIX U IIIOCKOCTEN. Onpeaenenus, TpU3Haku 1

CBOMCTBA IapaJJICIbHBIX U MEPHIEHIUKYISAPHBIX IUIOCKOCTEH, ABYTPAaHHBIX U JIMHEWHBIX
YTJIOB.

ITocTpoeHue yrioB MeXIy NPsSMBIMHU, IPSIMOW U IUIOCKOCTBIO, MEXKIY IUIOCKOCTSIMH I10
OIMCAHUIO U PACIIO3HABAHNE UX HA MOJEIISX.

Hcnons3oBaHve NPU3HAKOB M CBOMCTB PACIOIOXKEHUS IPSAMBIX M IUIOCKOCTEM IpHU
pEILIEeHNN 3aau.

IlocTpoeHHEe M KOHCTPYMPOBAHME HA MOJEIAX NEPHEHIUKYJISIPOB U HAKJIOHHBIX K
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IJTIOCKOCTH, MPSIMBIX, MapAJIETbHbBIX MIJIOCKOCTEH, YTIIOB MEXIAY MPSIMOUN U TIIOCKOCTBIO.
Pemienue 3amauy Ha BBIYMCIEHHE I€OMETPUYECKUX BEIWYMH. PaccTostHue OT TOYKM N0
TJIOCKOCTH, OT MPSIMOM 10 TUIOCKOCTH, MEXAY TIIOCKOCTSIMHU, MEKAY CKPEIIMBAIOIIUMHUCS
MPSIMBIMHU, MEX]Ty POU3BOJILHBEIME (PUTYpaMu B IPOCTPAHCTBE.

OCHOBHBIE TEOPEMBI O PACCTOSIHUSAX (TEOPEMBI CYIIICCTBOBAHUS, CBONCTBA).

N300pakeHre Ha 4YepTekax M MOJEISIX pAcCTOsHUM. BwlumcieHune paccTosHuil B
npoctpanctBe. [IpuMenenune ¢GopMyn M TeopeM IITAHUMETPUHU JUIsl PEUIeHUs 3ajad.
[TapajtenpHOE NMPOEKTUPOBAHUE U €ro CBOMCTBA. TeopeMa O IUIOIIAAM OPTOrOHAIBHON
MPOCKIIMKA MHOTOYTOJIbHUKA. B3anMHOE pacmoioxKeHUH TPOCTPAHCTBEHHBIX (PUTYD.
Onucanve W XapaKTepUCTUKA PA3JIMYHBIX BUJOB MHOTOTPAHHUKOB, MEPEUUCICHUE HUX
3JIEMEHTOB M CBOMCTB.

BrimonHeHne mocTpoeHu Ha N300paKeHHUSIX M MOJAEIISIX MHOTOTPaHHUKOB. Brruucienue
JIUHEWHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOH(MUTYpAITHSX.

XapakTepucTUKH U M300pakeHUs CEUYCHUU, Pa3BEpTKU MHOTOTPAHHHKOB, BBIUYHCIICHHE
IJIOIaeH TOBEPXHOCTEH.

[TocTtpoenne mpocrelmux ceueHU KyOa, MpU3MbI, TUpaMUAbL. Buabl cummerpuii B
MPOCTPAHCTBE, ONMPEICIICHUS U CBOMCTBA. XapaKTepUCTUKAa CUMMETPHUU TEJ BpPALICHUS U
MHOTOI'PAaHHUKOB. Pelienne 3a1a4 ¢ UCIOJIb30BaHUEM CBOMCTB CUMMETPHH.

Tena BpaleHusi, ux oNpeieICHUsI U CBOMCTBA.

Teopema o0 cedyeHMH Iapa IUIOCKOCTBIO M TUIOCKOCTH, KacaTeNbHOH K cdepe.
XapakTepucTrKa U N300paKeHHE TEJl BpallleHUs, UX Pa3BEPTKH, CeUeHHs. Permenue 3amnaqy
Ha T[IOCTPOEHHUE CEUYECHUM, BBIYMCIEHUE [UIMH, PACCTOSHUM, YIJIOB, IUIOLIAJEH.
[IpuMeHeHne CBOMCTB CUMMETPHH TIPH PEIICHUH 3a/1a4 Ha Teja BpaIleHUs], KOMOMHAIINIO
Tel.

[Tnomans. O6beM. AKCHOMBI M CBOMCTBA. Brruncienue miomasei miockux Guryp.
Teopembl 0 BBIYHCIEHUU 00BEMOB ITPOCTPAHCTBEHHBIX Tel. BeruncieHne o0beMoB.
@opMyIibl BEIYUCIICHUS TIIONIA/I€ TOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ BpalllCHHUSI.
Metoa BbIMHCICHUS TUIOMIAAN MOBEPXHOCTH cdephl. 3aauu Ha BBIYMCICHHUE TIIOMIAICH
IMOBEPXHOCTH MPOCTPAHCTBEHHBIX TE.

Bexkrtopsl. JlekapToBa cuctemMa KOOpPJAMHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 3aJaHHBIM
KOOpAMHATAM TOYEK U IJIOCKOCTEH, HAXOKICHUE KOOPIUHAT TOYEK.

YpaBHEHHE OKPYKHOCTH, C(HEphI, INTOCKOCTH. PaccTosiHUE MEX Ty TOUKaAMHU.

CBoiicTBa BEKTOPHBIX BeIMYMH. [lpaBuia pas3ioXkeHUs BEKTOPOB B TPEXMEPHOM
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MIPOCTPAHCTBE, HAaXOXKJEHUS KOOPAMHAT BEKTOpa B MPOCTPAHCTBE, JCHCTBUIl ¢
BCKTOpPAMHU, 3aJaHHBIMU KOOpAUHATAMMU.

CkansipHO€ TPOU3BEIEHUE BEKTOPOB, BEKTOPHOE YpaBHEHHE MPSIMOW U IUIOCKOCTH.
Pemtenue 3a1a4 Ha I[GﬁCTBPI;I C BCKTOpaMH, KOOp,Z[I/IHaTHblf/'I METOA, BBIYUCIICHUEC BCIINYHUH
YIJIOB M PACCTOSTHUM.

TeopeMbl cTepeoMeTpUM O B3aUMHOM PACHOJOXKEHUU TMPSAMBIX U IUIOCKOCTEH C
HCIIOJIb30BAHUEM BEKTOPOB.

TeopeTuveckue 3aHATHS

16

1. AKCHOMBI CTEPEOMETPUHN U MPOCTEUIINE CIEICTBUSA U3 HUX. B3auMHOE pacroiokeHue
JBYX IPSMBIX B IIPOCTPAHCTBE. YTOJ MEXAY IPSIMBIMHU.
[TapaninenbHOCTh NPSAMON M TJIOCKOCTH, NMAPAJIIETBHOCTD IBYX MJIOCKOCTEH.

2. IlepneHAUKYASIPHOCTh NPSAMON M IIOCKOCTU. CBsI3b MEXy MEPHEHAUKYISIPHOCTBIO U
NapaJUIEIbHOCTBIO MNPSIMBIX M INIOCKOCTEH B mpocTpaHcTBe. Ilepnenaukymnsap u
HAKJIOHHAs. YTOJI MEXAY IIPSIMOM U INIOCKOCTHIO.

3. Teopema o0 Tpex NepHEeHIUKYIISIpax.
JByrpanHsbii yrou. IlepneHIuKynsapHOCTb IBYX INIOCKOCTEH.

4. Muororpannuku. IlpaBunbHele MHOrorpanHuku. IIpmsma. [lapannenenunen u ero
cBoiicTBa. HaxoxaeHue mionaam noBepXHOCTH.

5. Ilupammpa. CBolicTBa mnapajieNbHBIX IepeceyeHuil B nupamuje. Haxoxxnenue
IUIONIAIA TOBEPXHOCTH.

6. IloBepxHocTh BpauieHus. Teno Bpamenus. [{lumuaap u koHyc.

7. CeueHus WINHAPA U KOHYCA IUIOCKOCTSMU. [IoBEpXHOCTh IMIMHAPA U KOHYCA.

8. llap u cdepa. KacarenpHas miiockocts k cdepe. [Lnomans moBepxHOCTH cephl.

9. IlpssMoyronpHble KOOpIMHATBl HAa IIOCKOCTH M B IPOCTPAHCTBE. BekTopbl Ha
IUIOCKOCTH U B ITPOCTPAHCTBE.

WM NN

10. [edictBus Hax BekTopaMu. J[lelCTBUA HaJa BEKTOpaMH, 3aJaHHBIMH CBOUMH
KOOpAWHATaMH.

11. VpaBHeHue nuHUM, NPSAMOM U OKPYKHOCTH. PelieHue IMHEMHBIX ypaBHEHHUH U
METO/Ibl UX PELICHHUS.

12. [lonsrue o6beMa reomMeTprudeckoro reaa. O6beM MHOTOTPaHHUKOB.
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13. O6bemM Ten BpareHusl.

IIpakTHYecKkHne 3aHATHA

48

1. Pemenue 3a1a4 Ha mapajuieIbHOCTh MPSIMON U TUIOCKOCTH.

2. Pewienue 3a1a4 Ha NapaJijIeIbHOCTh JIBYX IIJIOCKOCTEM.

3. Pemenue 3amady Ha HaXOXIECHHE YIJIa MEXKIY MNPSIMBIMHU, yria MEXAy NpsSMOA U
IJIOCKOCTBIO.

4. Pewuenue 3aa4 ¢ IpUMEHEHUEM TEOPEMBI O TPEX MEPIEHANKYIIApaXx.

5. Pemenne 3amgau no teme: «lIpsiMoyronbHblid mapaienenunen». Pemenue 3agady mo
teme: «llapamnenenuneny.

[\

6. Pemienue 3aa4 Ha TOCTPOCHUE CEYEHUM B TIPU3ME.

7. Pemienue 3anad o teme: «lIpaBuiibHas nupamuna.

8. Pemienue 3a/1a4 Ha IOCTPOEHUE CEUEHUI B TUPAMHU/IE.

9. Beruncienue 3J€MEHTOB TPU3MbI HA MOJEIIH.

10. Boluucnenue 3J1€MeHTOB, TJIOIIAU TOBEPXHOCTH TUPAMUIbIL.

11. Beruncienune miomaan NOBEPXHOCTH TPU3MBI.

12. Brrunciienue miomaan NOBEPXHOCTH WJIMH/IPA U KOHYCca HA KOHKPETHON MOJIENH.

N N N N DN N

13. Pemenue 3amau no teme: «lllap, cdepa, BeIUUCICHUE TUIOMIAIN TTOBEPXHOCTH

[\

14. Pemenue 3a1a4 Ha HaXOXJACHUE 00BEMa TPU3MEI.

15. Pemenue 3amay Ha HaXOXKJCHUE 00bEMa IIMIIUHIPA, KOHYCA.

16. Pemenue 3a1a4 Ha HaXOXACHUE 0O0BEMa TUPAMUIBI.

17. Pemenue 3a1a4 Ha HaXOXAeHUE 00OBEMa IIapa.

18. Boruncienne 00beMOB MPU3MBbI, TUPAMUIbI HA KOHKPETHBIX MOETISX.

19. Boruncienne 00beMOB IMIMHPA U KOHYCA HA KOHKPETHOM MOJICIH.

N NN D N D
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20. Beraucienue miomnaan u oo0bema Tesa CI0KHON KOH(UTypallui.

21. KontponbHas pabora No 8 2
22. Pemienue 3a7a4 Ha HaXOXKJICHUE JIJIMHBI BEKTOpA yria MEXay BekTopamu. Penienue 2
3a/1a4 Ha HAXOXK/JIEHUE KOOPJIMHAT TOYECK, JACISAIIUX OTPE30K B IAHHOM OTHOLIEHUHU.
23. Pemenue 3a7ay Ha HAXOXKICHHUE KOOPAMHAT TOYEK, ACISAIIMX OTPE30K B JAHHOM 2
OTHOIIICHUH.
24. Pemenue 3agad Ha HaxOXKIEHHE CKAJSIPHOTO, BEKTOPHOTO M CMEIIAHHOTO 2
MIPOU3BEICHUS BEKTOPOB.
25. OKpyKHOCTb. Y paBHEHHE OKPYKHOCTH. 2
NunuBuayanbHbIe MPOEKTHI 10
IIpomexxyTouHast DK3aMeH 22
aTTecTanus
Hroro: 314
B TOM 4MHCJI€:
- TeOpeTHYeCKHe 94
-113 178
- IPOMEKYTOYHAA 18
aTrecranus
- KOHCYJIbTAUUH 14
- HHAUBHUYAJbHbIE 10
npoektsl (CPC)
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCIATLITAHBI
101 MATEMATHUKA

3.1. TpeGoBaHMsI K MATEPHAIBbHO-TEXHUYECKOMY 00ecreueHn 10

Peanmzanuss  yuyeOHOM  AuMCHUIUIMHBI — TpeOyeT Hamuuus ydeOHOro KaOHHeTa
MaTeMaTHYeCKUX AUCLHUIIINH.

OGopynoBanne y4ueOHOro KaOuMHeTa:

- HarjsgHble TocoOus (KOMIUIEKTHI y4eOHBIX TaOJHIl, TUIAKAaTOB, TOPTPETOB
BBIJTAIOIIUXCS YICHBIX-MAaTEMATHKOB, MOJCIH U JIp.);

- CIIeMaTM3UPOBAHHOE NIPEIMETHOE OCHAIIICHHUE;

- TEXHUYECKH Cpe/icTBa OOYUCHUS U OPTTEXHHUKA;

- -cpeactBa  HMH(OPMALIMOHHO-KOMMYHMKAIIMOHHBIX ~ TEXHOJOTHMH UM ayauo -
BUJICOMATEPHAIBI,

- CIIPaBOYHUKH, METOJIMYECKHE TOCOOus, CelIMalibHas JINTEepaTypa.

Harasigubie mocoous:

1. TpuroHoMerpruueckas OKpY HOCTb.

2. Tabnuua npou3BOJHBIX.

3. Tabnuia HHTETPAIOB.

4. JlepeBsHHbBIE, METAJNIMYECKUE TEOMETPUIECKUE (DUTYPBI.

3.2. UnpopmaunonHoe odecnevyeHne 00y4eHus
Ilepeyenb y4yeOHBIX W3JAHMH OCHOBHOW M JONMOJHHUTEJBHOH JIMTEPATYphI,
NuTepHeT-pecypcoB
a) OCHOBHasl JINTepaTypa:
1. Jlamasu, A.A. Marematuka [ 37eKTpoHHBINA pecypc]: yueonuk / A.A. lagasH. - M.: ®opym,
2018. - 544 c. - OBC «Znanium.com» - Pexxum nocrymna:
http://znanium.com/catalog/product/967862

2. Marematuka [DnekTpoHHBIN pecypc]: yueoHoe mocooue / H.b. Kapbaunnckas [u ap.]. - M.:
Poccuiickuii rocynapcTBeHHbIN yHUBepcUTeT npaBocyaus, 2015. - 342 c. - O3bC
«IPRbooks» - Pexxum noctyna: http://www.iprbookshop.ru/49604.html

0) 10MOJIHUTEIbHAS JIUTEepaTypa:
1. Maremartuka B mpumepax u 3amadax. U. 1 [DnexkrpoHHbIi pecypc]: yueOHoe mocodue /
JL.LW. Maiicens [u ap.]. - Munck: Beiiimas mkona, 2015. - 359 c¢. - ObC «IPRbooks» -
Pexxum noctyna: http://www.iprbookshop.ru/35494 . html

2. Maremaruka B mpuMepax u 3anadax. U. 2 [DnekTpoHHbIH pecypc]: yuebnoe mocodue / JI.U.
Maiicens [u ap.]. - Munck: Beimmiinrast mikona, 2015. - 431 ¢. - OBC «IPRbooksy - Pexxum
nocrtyna: http:// www.iprbookshop.ru/35495.html

B) HHTEPHET-PeCypChl:

1. ru.wikipedia.org/wiki/MaTematuka - JlaHHBI caliT TOKa3bIBaeT TEOPUIO B
COBOKYITHOCTH U 00pa3yeT MaTeMaTH4eCKYI0 MOJIENb UCCIIEyEMOTo 00bema.

2. allmatematika.ru.; bumath.net - DnemeHTrapHas MaTemaTuka MHTEpHET MIKoJ. Bce
pa3aenbl MAaTEMATUKU CPEHEN MIKOJIbL: Teopus U peleHus.

3. www.fcior.edu.ru (MupopmarioHHble, TPEHUPOBOYHBIE H KOHTPOJIbHBIE MAaTEPHUAJIBI).

4. www.school-collection.edu.ru (Egunas xoymekuuu mUGPOBBIX 00pa30BaTEIBHBIX
pecypcoB).

3.3. CamocrosiTesibHasi padoTa 00y4arouuxcst

CamocrosTenbHas padoTa 0O0ydyaroluXxcs B BUJE WHIMBHYATbHOTO MPOEKTa BO BTOPOM
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ceMecTpe.

HpnMeprle TEMblI HHAUBUAYAJIBbHBIX IPOCKTOB

. HermpepriBHBIC 1pO0H.

O 00 1N DN K WK —

. HpI/IMeHeHI/Ie CJIOKHBIX IPOLCHTOB B 9 KOHOMHWYCCKUX pacuCTax.
. [lapannensHO€ MPOEKTHUPOBAHUE.

. CpeI[HI/Ie SHAYCHUA U UX IPUMCHCHUC B CTATUCTHUKE.

. BexTopHOE€ 3aanue NpsAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.

. CrosxeHre TapMOHUYECKUX KOJIEOaHUH.

. I'padpuaeckoe pernieHne ypaBHEHUH 1 HEPABEHCTB.

. IIpaBuIIbHBIE U MOJYIIPABUIbHBIE MHOTOTPDAHHUKH.

. Konnueckue ceuenust 1 ux npuMeHEeHNE B TEXHUKE.

10. [onstue nuddepeHnnana u ero NPUI0KEHU.
11. CxeMbl TOBTOPHBIX HCIBITaHUN bepHyu.
12. ccnenoBanne ypaBHEHUN U HEPABEHCTB C 1apaMETPOM.

4. KOHTPOJIb M OIEHKA PE3VJbTATOB OCBOEHHS YYEBHOMH

JANCHUITINHBI

111 01 MaTtemaTuka

Pe3yabTaTnl 00y4eHus

Kpurepum oueHku

MeToabI OLIeHKH

dopMupyemMble YyMEHHUS:

- BBIIOJIHATH apudmeTnueckue
JCUCTBUS HAJ  YUCIaMH, codeTas
YCTHbIE W  MHUCHbMEHHBIE IPUEMBI;

HaXOJUTh MPUONIMKEHHbIE 3HAYCHUS
BEJIMYMH M TMOTPEUTHOCTH BBIYMCICHUI
(abcomoTHasT W OTHOCHUTEJbHAs);
CpPaBHMBATh YUCIIOBbIE BHIPAKEHUS;

- HAXOAWTH 3HAYCHUS KOPHS, CTENECHH,
norapudma, TPUTOHOMETPHUYECKHIX
BBIPQXEHUII Ha OCHOBE OIpe/eIeHMUs,
UCIIONB3YSl ~ MPU  HEOOXOAMMOCTH
MHCTPYMEHTAJIbHbIE CpEICTBa;
TI0JIb30BaThCA MpUOIMKEHHOM
OILICHKOW TIPH MPAKTUYECKHUX PacyeTax;
- BBITIOJTHATh npeodpazoBaHus
BBIpQXKECHUH, TPUMEHSS  (OPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMH CTEICHEH,
Jorapu@mMoB,  TPUTOHOMETPHUUECKHUX
GbyHKIH;

- HCIIONBb30BaThb  MPHOOPETEHHBIE
3HAHUSA W YMEHHUS B TIPaKTHUECKOM
JeSTeIbHOCTH U TIOBCETHEBHOM JKU3HHU:
JUIS IPAKTUYECKUX PACcUETOB 10
dbopmymnam, BKIO4ast GOpMyIIbl,
coJieprKallie CTEeNEeH!, paauKabl,
norapu(Mbl ¥ TPUTOHOMETPUIECKUE

BrimonHeHnue 3aueTHBIX padoT.
B cooTBeTcTBHM C ypOBHEM
BBITIOJIHEHUS 3a4€T.paboThI:
paboTa BBITIOTHEHA;

paboTa BhINOJIIHEHA, HO C
OIINOKaMHU;

paboTa He BHINOIHEHA.

-BBIMIOJIHEHUE
WHJUBHTyAJIbHBIX
3aJaHui;
-YCTHBIN u
MUCbMEHHBIN
OIpoc;

-IIpOBEpKa
KOHCIIEKTa;

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
3a4€THBIX PadoT.
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(GyHKIIUY, UCTIONB3YS TPU
HEOO0XOAMMOCTH CIIPaBOYHBIE
MaTepHUalibl ¥ MPOCTEUIIINE
BBIYUCIIUTENILHBIEC YCTPOICTBA

DYyHKUMH U TPaPuKu

®opMupyeMble YyMEHHUS:

- BBIUHCIATH 3HaYeHHE (QYHKIHUU IO
3aIaHHOMY 3HAYECHUIO aprymMeHTa IIpU

Pa3IUYHBIX cocobax 3a1aHUA
dyHKmH;
- OInpeaciiaTb OCHOBHBIC CBOMCTBA

YHCIIOBBIX (YHKIMHA, WILTIOCTPUPOBAThH
uX Ha rpadukax;

- CTpOUTh TpapuKd  HU3YYCHHBIX
byHKINH, WLTIOCTPUPOBATH o
rpaduKy CBOWCTBa  DJIEMEHTaPHBIX
byHKIHH;

-UCITIOJIB30BATh ITOHATHUC q)YHKI_II/II/I JJIA
OMMCAaHUS W aHalu3a 3aBUCHMOCTEH
BEJIMYUH;

UCIOJIb30BATh NMPHUOOPETEHHBIC 3HAHUS
u YMEHHUSI B MPaKTUYECKON
NesITeIbHOCTH U TTOBCETHEBHOM JKU3HU:
JUTSL OTTUCAHMSI C TIOMOIIBIO (hyHKITHI
Pa3IMYHBIX 3aBUCUMOCTEH,
MPEJCTaBICHNUS UX IrpadUuecKy,
WHTEpIpeTaIyu rpaduKkoB

BrimonHenue 3adeTHBIX padoT.

B cooTrBercTBUM C YPOBHEM
BBITMIOJTHEHUS 3a4€T.padOoThI:
paboTa BBINOJIHEHA,

paboTa BBITIOTHEHA, HO C
OIIMOKAMU;

paboTta He BBITIOTHEHA.

-BBINIOJIHEHUE
WHBUTYaIbHBIX
3aJaHui

-YCTHBIN u
MUCbMEHHBIN
ompoc

-IpoBepKa
KOHCIIEKTa

- TECTUPOBAHUE;

- BBITIOJTHEHUE
3a4€THBIX padoT.

Hagana MaTeMaTH4eCKOr0 aHAJIH3a

dopMupyemMble YMEHHUS:

- HAXOUTh MPOU3BOHBIC
AJIEMEHTaPHBIX (PYHKIIHIA;
- UCIOJIb30BaTh MPOU3ZBOAHYIO IS

U3Yy4eHHUs  CBOMCTB  (YHKIMHA W
MMOCTPOCHUsI TpadHKOB;

- TPUMEHATb TNPOU3BOAHYIO  JUIs
IPOBEICHHUS HPUOIKECHHBIX
BBIYHCIICHUH, pemarb 3a71a4n
MPUKIIQTHOTO XapakTepa Ha
HaXO0X/ICHHUE HanOOIBIIErO u

HAaMMCHBIICIO 3HAUYCHU A,

- BBIYUCIATH B HpOCTeﬁIHI/IX cirydgadax
TUTOIIAN ¥ 0OBEMBI C HCIIOJIb30BaHUEM
OTIpEeIeTICHHOTO UHTETPaa;
WCIIOJIb30BaTh NMPHOOPETCHHBIC 3HAHUS
" YMEHUS B PaKTUIECKOM
ACATCIIBHOCTHU U HOBCGHHGBHOﬁ JKHU3HU
TS

peliCHud TMPUKIAAHBIX 3aJda4, B TOM
YHClie COIUAIBHO-DKOHOMUYECKUX U
bu3MvecKkux, Ha HAWOOJBIIHE U
HaNUMCHBIIINEC 3HAa4YCHUsI, Ha

BrimonHnenue 3a4eTHBIX padorT.

B cooTBeTcTBHM C ypOBHEM
BBITIOJTHEHUS 3a4€T.pa0OTHI:
paboTa BBITIOTHEHA;

paboTa BhINOJIIHEHA, HO C
OIINOKaMHU;

paboTa He BBITIOJIHEHA.

-BBIMIOJIHEHUE
WHJUBHTyaJIbHBIX
3aJJaHuN

-YCTHBIN u
MMUCbMEHHBIN
onpoc

-IpOBEpKa
KOHCIIEKTa

- TECTUPOBAHUE;

- BBIIIOJIHEHUE
3a4€THBIX PadoT.
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HAXO0XJICHUE CKOPOCTH U YCKOPEHUSI.

YpaBHeHHsI M HEPABEHCTBA

DopmupyeMble YMEHUA:

- pemaThb paluroHaIbHBIE,
MoKasareibHble,  JorapupMUYecKue,
TPUTOHOMETPUUECKHE YpaBHEHUS,

CBOJSIIMECS K JIMHEWHBIM u
KBaJpaTHBIM, a TaKKe AaHAJIOTMYHbIC
HEPaBEHCTBA U CUCTEMBI;

- HCMOJb30BaTh IpadUyecKuil MeTo.
pelieHus: ypaBHEHHI 1 HEPABEHCTB;

- u300paxaTb Ha KOOPIWHATHOM
IUIOCKOCTH ~ PEIIeHHWs]  yYpaBHEHUH,
HCPAaBCHCTB n CUCTEM C ABYMA
HEU3BECTHBIMH,

- COCTaB/IATH U pellaTh YpPaBHEHUS U
HCPaBCHCTBA, CBS3bIBAIOIIINC

HEN3BECTHBIE BEJIMYHHBI B TEKCTOBBIX
(B TOM 4MClIe MPUKIATHBIX) 3aJauax.
WCIIO0Ih30BaTh MPUOOPETEHHBIC 3HAHUS
u YMEHHUS B [IPaKTUYECKON
JIESITENNLHOCTH U IMOBCEAHEBHOMN JKU3HU:
JUIi  TIOCTPOCHUSI M HCCIEIOBaHUA

BrimonHenne 3adeTHBIX paboT.

B cooTrBercTBUM C YPOBHEM
BBITMIOJTHEHUS 3a4€T.padOoThI:
paboTa BBINOJIHEHA,

paboTa BBITIOTHEHA, HO C
OIIMOKAMU;

paboTa He BBITIOTHEHA.

-BBINIOJIHEHUE
WHBUTYaIbHBIX
3aJaHui
-YCTHBIA U
MUCbMEHHBIN
ompoc
-IpoBepKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBITIOJTHEHUE
3a4€THBIX padoT.

MPOCTEUIIINX MaTeMaTHYECKUX
MOJIEIIEN.
KOMBHUHATOPUKA,
CTATUCTHUKA U TEOPUSA
BEPOSTHOCTEH

®opMupyeMble YMEHHUS:
- pemaThb npocTeimue | BeimojHeHUe 3a4eTHBIX pador. -BBITNIOJIHEHHE
KOMOMHATOPHBIE ~ 33/la4¥  METOJOM | B COOTBETCTBHM C YPOBHEM WHIUBHAYyaJlbHbIX
nepedopa, a TakkKe C MCIOJIb30BAHUEM | BHIMOIHCHHS 3a4eT.paboThI: 3aJaHui
M3BECTHBIX (hOPMYIL; paboTa BBINOJIHEHA, -YCTHBIN u
- BBIYHCIEATE B TIPOCTCUINNX CIYHadX | naGoTa BHIIOIHEHA, HO C MCHbMEHHbIN
BEPOATHOCTU  COOBITUH HA  OCHOBE | oiiuGramu: ompoc

b
oacaera ancna MCXONOB; | haGoTa He BHITOTHEHA. -IpoBepKa
UCIIOJIb30BaTh NMPHUOOPETCHHBIC 3HAHUS KOHCIICKTA
u YMEHHUSI B MPaKTUYECKON )
. . - TECTUPOBAHUE;

NeSITeTbHOCTH U TIOBCETHEBHON KHU3HHU: BEIIOHEHME

Al aHallu3da PpCaJIbHBIX  YHUCJIOBBIX

JTaHHBIX, TPEICTAaBICHHBIX B BHUJC
Jararpamm, rpauKoB;
aHanM3a nHpopmaruu

CTATUCTUYCCKOI'0 XapaKTepa.

3a4€THBIX padoT.

I'EOMETPUA

DopmupyeMble YMEHUA:
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- pacmo3HaBaThb Ha 4Yeprexax U
MOJIETISIX TPOCTPAHCTBEHHBIC (OPMBI,
COOTHOCHUTB TPEXMEPHBIE OOBEKTHI C UX
OIMHMCAHUSMHU, U300pAKCHUSIMU;

- OMKCHIBATH B3aUMHOE PACIIOJIOKEHHE

MPSAMBIX " TJIOCKOCTEM B
MIPOCTPAHCTBE, apaymeHmuposamay
ceou CYHCOeHUst 00 9Mmom
PACNON0MNCEHUL,

- QHaAIM3UpOBaTb B  IIPOCTEHUIIUX
CllydasX B3aUMHOE  PaCIOJIOKEHHE
00BEKTOB B IPOCTPAHCTBE;

- M300paxarh OCHOBHBIE
MHOTOTPaHHUKH U  Kpyrjble Tena,
BBIMOJIHATE YEPTEKU IO  YCIOBHSIM
3azady;

- cmpoums npocmeliuiue ceyeHus Kyoa,
npUMbl, NUPAMUObL

- pewmarb IUIAHUMETPUYECKHE U
MPOCTEUIIINE CTEPEOMETPUUECKIE
3a/1auu Ha HaXO0XJIEHUE
r€OMETPUYECKUX  BENWYMH  (AJUH,
YTJIOB, MJIOMIA/ICH, 00BEMOB);

- HUCHOJb30BaTh  MHpU  pEUICHUU

CTEPEOMETPUYECKUX 3a1a4
TUTAHUMETPUYECKUE (PaKThl K METOJIBI;
- IIPOBOJNTH JOKa3aTeIIbHbBIE

paccyXJIeHHS B XOJI¢ PEIICHHS 3a/1a4;
UCIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS
u YMEHHUSI B MPaKTUYECKON
JEeSTebHOCTH U TIOBCETHEBHOM JKU3HHU:
JUIsL MCCIIeOBaHMS (MOJEITUPOBAHUS)
HECJIOXKHBIX TMPAKTUYECKUX CHUTYaIUil
Ha OCHOBE W3YYEHHBIX (GOpMYyT H
CBOMCTB (uryp;

BBIYHCIICHUS OOBEMOB U TUIOIIAICH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ
IpU pPELIEHUH MPaKTHUECKUX 3ajad,
UCIIONIB3YSl  MPU  HEOOXOAMMOCTH
CIPAaBOYHMKHM U  BBIUYHCIHUTEIbHBIC
YCTPOMCTBA.

BrimonHenue 3adeTHBIX paboT.

B cooTrBercTBUM C YPOBHEM
BBITMIOJTHEHUS 3a4€T.padoThI:
paboTa BBINOJIHEHA,

paboTa BBITIOTHEHA, HO C
OIIMOKAMU;

paboTa He BBITIOTHEHA.

-BBINIOJIHEHUE
WHWBUTYaIbHBIX
3aJaHui
-YCTHBIA U
MUCbMEHHBIN
ompoc
-IpoBepKa
KOHCIIEKTa

- TECTUPOBAHUE;
- BBITIOJIHEHUE
3a4€THBIX padoT.

®opmupyeMble 3HAHNUA:

- 3HAaYEHUWE MAaTEMATUYECKOW HAYKH
JUIsL pelIeHUst 3a1a4, BO3HHUKAIOIIUX B
TEOPUH U MPAKTUKE; IHUPOTY U B TO K€
BpEMsA OrpaHUYCHHOCTb TMIPUMCHCHHA
MaTe€MaTHYECKUX METOJOB K aHAJIN3y U
HCCJIEIOBAHUIO MPOLIECCOB U SIBJICHUH B
MpUPO/Ie U OOIIECTRE.

BrimonHenue 3adeTHBIX padoT.

B cooTBeTcTBHM C ypOBHEM
BBITIOJTHEHUS 3a4€T.padOThI:
paboTa BBITIOTHEHA;

paboTa BhINOJIIHEHA, HO C
OIINOKaMHU;

paboTa He BBITIOJIHEHA.

- YCTHBIA H
MUCbMEHHBIN
onpoc

- MpOBEpKa
KOHCITEKTa

- BBINIOJHEHUE
WHUBHTyAJIbHBIX
3aJJaHuH.

- TECTHUPOBAHUE;
- BBITIOJTHEHUE
3a4€THBIX padoT.
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- 3HaueHUWE TMPAKTHUKH M BONPOCOB, | BrimonHeHne 3a4eTHBIX paldoT. - YCTHBIA H
BO3HUKAKIIMX B CaMOW MaTeMaTruke | B cOOTBETCTBUM C ypOBHEM MACbMEHHBIN
s (GOpMUPOBaHMST W Pa3BUTHS | BHIIIOJIHEHUS 3a4eT.pabOThI: onpoc
MaTEeMaTHYeCKONH HAyKd; HCTOPHIO | paboTa BBIOIHEHA; - MpOBEpKa
pa3BUTHS TOHATUS 4YHUCHA, CO3[aHUs | paboTa BBINOJIHEHA, HO C KOHCIIEKTa
MaTeMaTU4ecKoro aHayim3a, | OMMOKaMH; - BBINIOJIHEHUE
BO3HUKHOBEHHUS u pa3Butus | paboTa He BBINOJIHEHA. WHJUBHTyaJIbHBIX
T€OMETPHU. 3a7JaHUN.
- TECTHUPOBAHUE;
- BBITIOJTHEHUE
3a4€THBIX padoT.
- YHUBEpPCAJIbHBIM XapakTep 3aKOHOB | BeimoiHeHWe 3a4eTHBIX padoT. - YCTHBIA H
JIOTUKHU MaTeMaTU4ecKux | B cooTBeTCTBUM C ypOBHEM MIACbMEHHBIN
pacCcyXJICHH, WX MPUMEHHUMOCTh BO | BBIMIOJHEHHS 3a4€T.paOOTHI: onpoc
BCEX obmacTsax YeJIOBEUECKOU | paboTa BBIMOJIHEHA; - MpOBEpKa
NEeSTETbHOCTH. paboTa BBITIOIHEHA, HO C KOHCIIEKTa
OIIMOKaMu; - BBINIOJIHEHUE
paboTa He BBITIOJIHEHA. WHIUBUTyaJIbHBIX
3aJaHUuN.
- TECTUPOBAHUE;
- BBIIIOJIHEHUE
3a4€THBIX PadoT.
- BEpOSITHOCTHBIM XapakTep pa3au4HbIX | BoionHeHne 3a4eTHBIX paloT. - YCTHBIM H
MPOLIECCOB OKPYKAKOIIEr0 MUpA. B coorBeTcTBUM ¢ ypOoBHEM MACbMEHHBIN
BBITMIOJTHEHUS 3a4€T.padoThI: onpoc
paboTa BBITIOIHEHA; - MpOBEpKa
paboTa BBINOJIHEHA, HO € KOHCIIEKTa
OIIINOKAMHU; - BBINIOJIHEHHE
paboTa He BBINIOJIHEHA. WHUBHTyJIbHBIX
3aJJaHuH.
- TECTHUPOBAHUE;
- BBITOJIHEHUE

3a4€THBIX padoT.
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5. ATANITALIASI PABOUYE# TPOTPAMMBI YYEBHOW JUCIUTIIAHEI ITPA
OBYUYEHUM UHBAJIMJOB U JINL] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3J1I0POBbSI

Anantanus pabodeii nporpammsbl nuctuiuinabl [1]] 01 MaTtematrka npoBoguTCs pu
peanuzanuy afanTUBHONW 00pa30oBaTeNIbHOM MPOTrpaMMbl — IPOTPAMMBI ITOJTOTOBKU
CIELHATMCTOB CPEIHETO 3BEHA M0 CHEUaIbHOCTH cnennaabHocTH 43. 02. 13. «TexHoaorus
NAPUKMAXePCKOr0 HCKYCCTBAY B IIENAX 0OecreueHus IpaBa MHBAIUAOB U JIULL C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3[JOPOBbS Ha MOJTydyeHHEe MPO(pecCHOHATBHOTO 00pa30BaHMs,
CO3/aHMsI HEOOXOIMMBIX JJIS MOJIYYEHUs CpeTHETr0 IPOo(eCCHOHATFHOTO 00pa30BaHusl yCIOBHI,
a TaKke 00ecredeH s TOCTIKEHUS 00yJaloMMUCs MHBATHIAMH U JIUIIAMU C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37J0POBbSI pe3yJIbTaTOB (POPMUPOBAHUS TPAKTUUECKOTO OIBITA.

Oobopyooeanue yuednozo Kabunema Mamemamurku 0 00yUAIOWUXCA C PAZTUYHBIMU
8UOAMU 0ZPAHUYUEHUA 300P0CbA:

OcHamenue  ydeOHOro KaOWMHETa  MAaTeMaTUKH  JIOJDKHO — OTBEYaTh  OCOOBIM
0o0pa3oBaTeNbHBIM MOTPEOHOCTSIM OOYYAIOIIMXCS WHBAIUAOB M JIMII C OrpaHUYEHHBIMU
BO3MOXHOCTSIMH 3/10poBbsi. KaOuHeT momkeH ObITh OCHAIlEH O0OpYAOBaHHMEM U y4eOHBIMU
MECTaMHM C T€XHHUYECKUMHU CPEICTBAMHU OOyudeHHUs AJi1 OOydalolIMXCsl C pPa3jIMYHbIMH BHIaMU
OTpaHUYECHUH 310POBbSI.

Kabunet, B KoTOpoM 00y4aroTCs JIHIa ¢ HAPYIICHUEM CIyXa JOHKEH ObITh 000pya0BaH
PaauOKIaCCOM, KOMIIBIOTEPHOM TEXHHUKOM, ayAMOTEXHHUKOW, BHUICOTEXHUKOM, 3IJIEKTPOHHOMN
JIOCKOM, MYJTbTUMEUUHON CUCTEMOM.

Jis  cnaboBuasmmx OOyJarOIUXCs B KaOWHETE MPEeIyCMAaTPUBAIOTCS IMPOCMOTP
ylaJeHHBIX OOBEKTOB NPU MOMOIIM BHUICOYBEIMUUTENCH i1 YHAJICHHOTO MPOCMOTpA.
Hcnonp3oBanue bpaliieBCKOM KOMIIBIOTEPHOM TEXHUKH, DJJIEKTPOHHBIX JIYI, I[POrpaMM
HEBU3YAJIIbHOTO JOCTyna K WH(GOpMAallMU, TEXHUYECKHX CPEACTB IMpUeMa-lepeaadn yuyeOHou
UH(OPMALIUHU B TOCTYIHBIX (pOpMax.

Jlisa oOyyaroumxcs ¢ HapyUIeHHEM OIOPHO-ABUTaTENIbHOIO anrnapaTa KaOMHET TOJIKEeH
OBITH 000PYIOBAH MEPEABUKHBIMU PETYTUPYEMBIMH MAPTAMH C UCTOYHUKOM MMUTAHUS.

BrimeykazanHoe ocHallleHHE YCTaHaBIMBAaeTCs B KaOMHETE MpU HATMYUK 00yUYaroIuXCsl
[0 aJanTUPOBAHHOM 0Opa30BaTEIbLHONH MpPOTpaMMe C yYeTOM HMEIOLIErocs THUIA HapylIIeHUH
3I0POBBS y 00Yy4aIOmEerocs.

Hugopmayuonnoe u memoouuecxkoe obecneuenue 00y1arOuyuxcs

Joctyn k wHGOPMAIMOHHBIM U OMOIMOrpaduvIecKuM pecypcaM, yKa3aHHBIM B 1. 3.2.
pabodeii mporpamMmbl, JOHKEH OBITH MpeACTaBiieH B (hOpMax, alaliTUPOBAHHBIX K OTPaHUYCHHUSIM
3I0pOBbsl 00YUaAIOIIUXCSI UHBAJUAOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

Jnst a1 ¢ HapyIIeHUsIMH 3peHust (He MeHee OTHOTO BUIA):

- B IeYaTHOU (hOopMe YBEITMUYCHHBIM MIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina;

- B Ie4aTHOH opme Ha si3bike bpaiins.

Jlnig au1 ¢ HapyIIeHUSIMU CyXa:

- B ICUaTHOH (opme;

- B (hopme 3eKTPOHHOTO TOKYMEHTA.

JUis U1 ¢ HapyIICHUSIMEA OITOPHO-JIBUTATEILHOTO armapara (He MeHee OJTHOTO BUA):

- B eyaTHOH (hopme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

Jlnst U1 ¢ HEPBHO-TICUXMYECKUMH HapyIIEHUSMH (PacCTPONUCTBO ayTHUECKOTO CIEKTa,
HapyIIeHne ICUXUYECKOTO Pa3BUTH) (HE MEHEE OJTHOTO BHJIA):
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- HCIIOJIb30BaHUE TEKCTA C WLIIOCTPALMAMU;

- MyJIbTUMEIUHHBIE MAaTCPHAIIBL.

Bo Bpems caMOCTOSATENbHONH TMOATOTOBKM OOYYaloIIMecss HWHBAIMABL M JHUIA C
OTPaHUYEHHBIMU BO3MOXXHOCTSMHU 3/10pPOBbSl JOJDKHBI OBITh OOECIEUEHBI OCTYNIOM K CETH
HuTtepner.

Dopmbl u MemoOvl KOHMPONA U OUEHKU Pe3yIbmamoe 00yuenus

[Tpumensiemble ipu peanu3anuu padoder nporpammsl qucuuiinasl I17] 01 Matemaruka
(GopMBI 1 METOJIbI KOHTPOJISI IPOBOJATCS C YUETOM OIpPaHHUYEHHS 310pPOBbs 00Y4arOLINXCS.

[lenpr0 TEKyIIEro KOHTPOJIA SBIISETCS CBOCBPEMEHHOE BBISBICHHE 3aTPYJHEHUN U
OTCTaBaHMUsA OOY4YaIOLIEroCsl C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 370pPOBbS U BHECCHME
KOPPEKTHBOB B y4EOHYIO IESITEIHHOCTD.

dopma IPOMEXYTOUYHOM aTTECTALMM YCTAaHABJIMBACTCA C YYETOM HHIMBHIYAJIBHBIX
NCUXO(PHU3HUECKUX OCOOCHHOCTEH OOy4yaromuXcsi HHBAJIUAOB W JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMM 370pOBbsl (YCTHO, NUCBMEHHO Ha Oymare, INMCbMEHHO Ha KOMIIBIOTEPE, B
¢dopMe TECTUPOBAHUS U T.II.).

ITpu npoBeneHUN NPOMEKYTOUHOM aTTeCTalluy 00ydaroUIeMyCsl IPEAOCTABIIACTCS BpEMs
Ha TOJATOTOBKY K OTBETY, YBEJIMYEHHOEe He Oojiee 4eM B TpU paza YCTAaHOBJIEHHOTO IS
HOJArOTOBKH K OTBETY O0yUarOIIUMCsl, HE UMEIOIUM OIpPaHUUYEHUH B COCTOSHUU 370POBBSI.
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6. JUCT BHECEHHBIX U3MEHEHHUI

JdomosiHeHns1 M U3MeHeHHsI B padoueil mporpamme

32 2019/2020 y4eOHblii rox

[Ipu pazpaboTke paboueit mporpamMmmel yuebHnoit nucuurminasl [1] 01 MaremaTuka mo
cruenuanbHocTd 43. 02. 13. « TexHoJ0rust NapuKMaxepcKkoro HCKyCcCTBa»

JlononHeHWsI 1 U3MEHEHUS BHEC O.C. bemykoBa
(moamucek)

Pabouass mporpamma mepecMOTpeHa W OJOOpeHAa Ha 3aceJaHUuU TMPEAMETHON (IIMKIOBOW)
KOMHCCHUU MaTeMaTUKHA UHPOPMATUKH ¥ HH(HOPMAITHOHHBIX TEXHOJIOTHHA.

« » 20 T.

[Ipencenarens mpeaAMETHOM (IIUKJIOBOM ) KOMUCCHU
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