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1. IMacnmopt pabGoyeii nporpaMmbl y4eOHOM IMCOMIIIMHbBI
MaremaTuka: ajareépa u Ha4aj1a MaTeMaTHYeCKOI0 AHAIN3A, TeOMeTpHs

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

Pabouas mporpamma y4eOHOHM AUCHUIUIMHBI SBISIETCS YacTbIO OCHOBHOM MpOQecCHOHANBHOM
obOpasoBarenbHOl mporpamMmbl B cootBeTcTBUM ¢ DPI'OC mo mnpodeccun CIIO 46.01.03
Jlenonpoun3BoaUTEIb

1.2. MecTto y4eOHOH JUCUMIUVIMHBI B CTPYKTYpe OCHOBHOW mNpodeccCHoHATIbLHOM
o0pa3oBaTeIbHOI MPOrpaMMbl: 0011e00pa30BaTEIbHBIN IUKIL.

1.3. Heau m 3agaum y4eOHOH IMCUMILUIMHBI — TpeOOBaHHMS K Ppe3yJbTaTaM OCBOEHWUSI
y4eOHO# JIMCIUIIIHHBI

B pe3ynbrate ocBoeHUs yueOHOMN NUCHUIUIMHBI 00yYaIOUIHIiCs T0JKEH YMeTh!

AJITEBPA

- BBINOJHATH apupMETHUYEeCKHe ACUCTBHUS HAJ 4YHMCIAMH, COuYeTash YCTHbIe M MUChbMEHHBIC
NPUEMBI; HAXOIUTh MPUOIKEHHBIC 3HAYCHHUS BEJIMYMH M TIOTPEIIHOCTH BBHIYMCIIECHUH (abcomoTHas U
OTHOCUTEIIbHAs); CPABHUBATH YMCIIOBBIE BHIPAXKEHUS;

- HaxOJWTb 3HAYCHUS KOPHS, CTENEHH, Jorapupma, TPUTOHOMETPHUECKUX BBIPAKCHHN Ha
OCHOBE ONPEJENICHUS, UCTIONb3YS MPU HEOOXOAMMOCTH MHCTPYMEHTAIbHBIE CPEACTBA; MOJIB30BATHCS
NpUOIMKEHHOM OLIEHKOM MPU MPAaKTUYECKUX pacueTax;

- BBINOJHATH PEe0Opa3OBaHUS BBIPAKEHUM, IPUMEHss (OPMYIbI, CBSI3aHHBIE CO CBONCTBAMU
CTETIeHEH, JTorapruMOB, TPUTOHOMETPUIECKUX (PYHKITHIA;

DYyHKUMH U TPaPUKU

- BBIYHCIIATH 3HaUeHHE (PYHKIUH 110 33JaHHOMY 3HaYCHHUIO apryMEHTa P PA3INIHbIX CrI0co0ax
3agaHus QyHKIINHY,

- OIPEJIENISITh OCHOBHBIE CBOWCTBA YMCIOBBIX (PYHKIUI, HIUTFOCTPUPOBATh UX Ha TpaduKax;

- CcTpouTh TrpaUKUd U3YYCHHBIX (DYHKIMHA, WUIIOCTPUPOBATH IO TrpauKy CBOMCTBA
AIIEMEHTAPHBIX ()YHKIIHIA;

- HCIIOJIb30BATh MOHATHE (DYHKIIUU JAJIsl OMMCAHUS U aHATIM3a 3aBUCUMOCTEH BEITUYHH;

Havyana maTeMaTH4eckoro anajamnsa

- HaXOAUTh MPOU3BO/IHBIE FTTIEMEHTAPHBIX (DYHKIIHIA;

- HCII0JIb30BaTh MIPOU3BOJHYIO JUIsl U3yYEHUS CBOMCTB (PYHKIIMI U IOCTPOEHUs ITpauKOB;

- NPUMEHATh MPOU3BOJHYIO JJISI MPOBEIEHUS MPUOIMKEHHBIX BBIYMCICHUH, pelaTh 3a1a4u
MPUKIIATHOTO XapaKTepa Ha HaX0KJeHHE HauOOJbIIEro 1 HAUMEHbBILIEr0 3HAYCHMUS;

- BBIYUCIIATH B MPOCTEHIINX CIydasX IUIOMIAN U 0OBEMBI C MCIIOJIb30BAaHUEM OIPEIEICHHOTO
MHTETpaa;

YpaBHeHHS U HEPABEHCTBA

- pewmarb palMOHAJIbHbIE, [OKa3aTelbHbIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUECKUE
YPaBHEHHS, CBOAAIIMECS K JIMHEHHBIM U KBaJIpaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

- HCII0JIb30BaTh rpauuecKuil METO]| pelIeH!s] ypaBHEHUI U HEPABEHCTB;

- U300paxkaTh Ha KOOPAWHATHOH MIIOCKOCTH PEIIEHUs! ypaBHEHUH, HEPABEHCTB U CUCTEM C IBYMs
HEU3BECTHHIMU;

- COCTaBJISITh U pelIaTh YPaBHEHMsI U HEPABEHCTBA, CBSA3BIBAIOLINE HEU3BECTHBIE BEIUYMHBI B
TEKCTOBBIX (B TOM 4YHCJIE MPUKIIAJAHBIX) 3a]a4ax.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOAITHOCTEHN

- pemaTh npocTeiire KOMOMHATOPHBIE 3a/1a4l METOJIOM Iepedopa, a TaKKe C UCIOJIb30BaHUEM
U3BECTHBIX (HhOPMYIT;

- BBIYUCIIATH B NPOCTEHIIMX CIIy4asX BEPOSITHOCTH COOBITMM Ha OCHOBE TOJCYETa 4YHcla
HCXOJIOB;

IT'EOMETPUS

- pacro3HaBaTh Ha YepTekax U MOJIENIAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX OMHUCAHUSIMH, H300paKEHUSIMH,



- ONHUCHIBaTh B3aWMHOE pACMOJIOKEHHWE TPSAMBIX U IUIOCKOCTEH B  MPOCTPAHCTBE,
aApeyMEeHmMuUpoBaAmy C80U CYHCOEHUsL 00 FIMOM PACNOTIONCEHUU,

- aHAJIM3UPOBATH B MIPOCTEHININX CITydasx B3aMMHOE PACIIOJIOKEHUE OOBEKTOB B MPOCTPAHCTBE;

- n300paXkaTh OCHOBHBIC MHOTOTPAHHHUKH U KPYIJIbIC TEJa; BBIMOIHATh YEPTEXKHU 110 YCIOBHIM
3a/ay;

- cmpoums npocmeiiuiue ceverus Kyoa, npusmbl, NUpAMuobL,

- pemarh IJIAaHUMETPUYECKUE WM TMPOCTEUIINE CTEPEOMETPHUYECKUE 3aayd Ha HAXOXKICHHE
TreOMETPUYCCKUX BEITMYUH (JJTUH, YIIIOB, IUIOMIACH, 00BEMOB);

- UCTIOJIb30BATh MPH PEIICHUU CTEPEOMETPUUCCKUX 33124 TNIAHUMETPUYECKUE (DAKTHI K METOJIBI;

- IPOBOJIUTH JTOKA3aTEIbHBIC PACCYXKICHHS B XOJIC PEIICHUS 3a/1a4.

B pe3ynbrate ocBoeHUS Y4eOHON UCIUTUIMHBI 00yYaIONTHICS TOJDKEH 3HATH.

- 3HAUEHHE MAaTEMAaTUYCCKON HAYKH ISl PEIICHHS 3a/1a4, BOZHUKAIOUINX B TEOPHU U MTPAKTUKE;
OIMPOTY U B TO K€ BPEMsS OTPAaHHMYECHHOCTh NMPUMEHEHHUS MaTeMaTHYeCKHMX METOJOB K aHaIu3y W
UCCIICIOBAaHHIO MTPOIECCOB U SBJICHHUI B IPUPOJIC U OOIIECTBE;

- 3HaYCHUE MPAKTUKU U BOMPOCOB, BOSHUKAIOIINX B CAMO MaTeMaTHKe Jisl (QOPMHUPOBAHUS U
pa3BUTHs MaTEMaTHYECKOW HayKH, UCTOPUIO PA3BUTHUS MOHATHUS YHCIA, CO3JaHHUS MAaTEMAaTUYECKOTO
aHaJIM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHH;

- YHHBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTEeMAaTHYECKHX pPACCYXICHUH, HX
MIPUMEHUMOCTH BO BCEX 00J1aCTIX YEJI0BEUECKOU IeITEIbHOCTH;

- BEPOSTHOCTHBIN XapaKTep Pa3InYHbIX MPOIIECCOB OKPYKAIOIIETO MUPA.

1.4. Kosim4ecTBO 4aCOB HAa 0CBOEHHME MPOTrPaMMBbI Y4eOHOM M CUUILIHHbI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyuaromerocs 428 4acoB, B TOM YHCIIE:

00s13aTeNbHOM ayIMTOPHON yueOHOM Harpy3ku oOydaromerocs 285 yaca;

CaMOCTOSITENTbHON paboThl o0yyaromerocs 142 gacos;

KOHCynbTaui | yac.

2. CTpyKTypa u coep:kaHue padoyeil mporpaMmMbl y4eOHOM AU CHUILIMHBI

2.1. O0beM yueOHOM JMCHMIIJIMHBI M BUABI Y4e0HOH padoThI



Bua yueOHoii padoThI

Oo0vem uacoe

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 428
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 285
B TOM YHCJIE:

TEOPETUUECKHE 3aHSTUS 152

MPAKTUYECKHUE 3aHATHS 133
CamocrosiTejibHas paboTa o0yuyarierocs (Bcero) 142
B TOM YHCIIE:

perieHue npuMepoB (3a1aq) 44

COCTaBJICHHE MEHTaJIbHBIX KapT 54

COCTABJICHHUE MPE3EHTAIUN 18

MOATOTOBKA K KOHTPOJIBHOM paboTe 24
Koncyabranumn 2

Ilpomesicymounas ammecmayus 6 popme IK3ameHa




2.2. TemaTuyeckuii NJIaH U coJep:KaHue YUeOHOH TUCUMILTHHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro martepuasa, JadOpaTOpHble M NPAKTHYECKHE
paboThl, camMocTosiTeJibHAs padoTra 00y4alIIHUXCs, KypcoBas padora

O0BbeM yacoB

YpoBeHb 0CBOEHMSI

(mpoekT)
1 2 3 4
I'naBa 1. JIuneiinblie n 24
KBaJ[paTHbIE
YPaBHeHHS U
HEpaBeHCTBA.
DJ1eMeHThI
BbIYMCINTEIHHON
MATEeMATHKH.
Tema 1.1. Cojaepixkanue yueOHOro MaTepuaja 2 1
Panuonaneneie uncna. | HarypanbHble uncna. [IpoOHble uucna. OTpunarenabHble yuciaa. MHOXKECTBO
WppaunonanbHbie [EeNBIX 4YKceld. MHOXXECTBO panuOHaNbHBIX uucel. OCHOBHBIE 3aKOHBI )
qucia. JeWCcTBUI HaJl palMoHaIbHBIMU uyuciaMu. IlpencraBieHue pannoOHAIBHBIX
IlonsiTHE O MHUMBIX qucen AecITUUHbIMU Jipo0smu. Ilepuoanueckue npobu. OOpaieHue 4ucToit
KOMILIEKCHBIX YHCIaX. | IEepUOJUYECKOM 1podu B 0OObIKHOBeHHYyr0. OOpalleHue CcMelaHHON
MEpUONYEeCKOll Tpodu B OOBIKHOBEHHYI. HppannoHanmpHBIE —4YHCTA.
JlelicTBuTenbHbIe uncia. AOCOIIOTHAs BEIMYMHA JEMCTBUTENBHOTO YHCIIA.
llenenne ©Ha Hymb. [loHATHE O MHHUMBIX H KOMIUICKCHBIX YHCIIAX.
I'eomerpuueckast MHTepHpeTanusi KOMIUIEKCHbIX uHcen. CloxeHue H
BBIUUTAHWE KOMIUIEKCHBIX YHCENl. YMHOXXEHHE KOMIUIEKCHBIX YHCel,
3aJaHHbIX B anreOpamdeckoil ¢opme. JleneHre KOMIUIEKCHBIX YHCEN,
3aIaHHBIX B anreOpamdeckoil ¢opme. Bo3BeneHne KOMIUJIEKCHBIX YHCET B
CTETIEHb.
Bxoanas IIpakTHyeckoe 3aHATHE 2 3
KOHTpOJIbHas pabora | KoHTposbHas paboTa 3a Kypc OCHOBHOT'O 00IIero o0pa3oBaHMs
Tema 1.2. Merton Coaepsxkanue yueOHOro MaTepuaia 1
KOOpJAWHAT Metox koopAHHAT 1
Tema 1.3. Cojaep:xkaHue yueOHOro MaTepuasa
[Torpemnoctu AOCONIOTHasT TOTPEUIHOCTh M TpaHUIa aOCONIOTHOM  MOTPELIHOCTH

NpUOIKEHHBIX 3HaYeHWi uucen. BepHbele u 3Havamme 1mudpsl 4ducia.
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MPUOJIMIKEHHBIX
3HAYEHUM YHCEll

OTHocHTeNbHAS TOTPEIIHOCTh MPUOIMKEHHOT0 3HaueHus uncia. OKpyrieHue
Y TIOTPEITHOCTh OKPYTJICHUS.

IIpakTHyeckoe 3aHsATHE

ITpaktuyeckas paborta Ne 1 «IlorpemnocTu npubIMKEHHBIX 3HAYEHUH YHCEI

Tema 1.4. JlevicTBust
HaJ IPUOTNIKCHHBIMU
3HAYCHUSMH YUCEIT

Copep:kanue y4eOHOIro MaTepuaJa

CrnoxeHue npUONMKEHHBIX 3HAUYEGHUH uwnces. BpruuTanue mpuOIMKEHHBIX
3HAYEHUHN uucel. YMHOXXEHUE NpUOIMKEHHBIX 3HaueHui uucen. JleneHue
NpUONMKEHHBIX  3HAUeHWH 4Yucen. BeluucneHwe Hamepen — 3aJaHHOM
TOYHOCTBIO. BpluncieHuss ¢ NpUOIMKEHHBIMM 4ucCiIaMu  0e3 Iojcuera
MOrPEMIHOCTEN

IlpakTH4yeckoe 3aHATHE

[Ipaktuueckas pabora No2 «JleiicTBusl HaJl NPUOTMKEHHBIMU 3HAYCHUSIMHU
YUCEI»

Tewma 1.5. JIuneiinbie
YpaBHEHUS C OJHOU
MIEpEMEHHOHN

Coaep:xanue y4eOHOro MaTepHuaJia

OcHoBHbIe ompenenenus. JpoOHO-palmoHanbHbIe ypaBHeHUs. | padudecknii
Coco0 peleHNs CUCTEM JIMHEHHBIX ypaBHeHU. OCHOBHBIE CBOMCTBA MOMTYJIS.
CucreMbl U COBOKYINHOCTH JABYX MPEUIOKEHUH. YpaBHEHHUS, COJEpIKallue
IIEPEMEHHYIO 110J1 3HAKOM MOJYJIs

HpaKTI/I‘{eCKOC 3aHsATHE

ITpakTuyeckas padora Ne 3 «JIuHeliHble ypaBHEHUs C OAHOI epeMeHHON»

Tema 1.6. JIuuetiunie
HEpaBEHCTBA

ConepxaHue y4eGHOro MaTepuaJjia

HepaBeHnctBa 1 X ocHOBHbIE CBOICTBA. JInHeliHbIe HepaBeHCTBA. CHucTeMBI U
COBOKYITHOCTU JIMHEMHBIX HEPABEHCTB C OJHON mnepeMeHHoW. JIpoOHo-
palMoOHalbHBIE HepaBeHCTBA. I[IpocTeiiime HeEpaBEeHCTBA, COAEpKaIIUE
IIEPEMEHHYIO IT0J] 3HAKOM MOJYJIS.

HpaKTI/I‘leCKOC 3aHsATHE

IIpakTnueckas padbora Ne 4 «JIuHeliHbIe HEpaBEHCTBAY

Tema 1.7. Cucremsl
JIMHEUHBIX YPAaBHEHUN

ConepxaHue y4eGHOro MaTepuaJjia

PemreHne cucreMbl IBYX JIMHEMHBIX YPAaBHEHWM C [BYMs IEPEMEHHBIMU.
OnHOpOAHBIE U HEOJHOPOJHBIE, COBMECTHBIE I HECOBMECTHBIE CHCTEMBI JIBYX
JIMHEWHBIX YPAaBHEHUN C ABYyMs IEpeMEHHBIMU. PellleHue cucreMmsl ABYX
JUHENHBIX ypaBHEHUN C JIByMs INEpPEeMEHHbBIMU B o0mieM Buje. PemieHue
CUCTEM TPEX JIMHEHHBIX YPaBHEHUH C TpeMsl IEpeMeHHbIMU MeToaoM ['aycca.

HpaKTuquKoe 3aHsATHE

[IpakTuueckas pabora Ne 5 «CucteMbl TUHEHHBIX YpaBHEHHI»
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Tewma 1.8. KBanpatubie
YpaBHEHUS

Conep:kanue y4eOHOro Mmarepuaja

KBajpaTtHoe ypasHeHue oOmero suma ax?+ bx +c = 0. Hccienopanue
KOpHeH 1o nuckpumuHaHTty. [IpuBeneHHoe kBagpaTHOe ypaBHEeHuE. Pemenue
KBaJpaTHOIO ypaBHEHMs i ciaydas. HemonHble KBajpaTHble ypaBHEHMSL.
CBolicTBa KOpHEH KBaJpaTHOrO ypaBHEHUA. Pa3znoxeHue KBaagpaTHOrO
TpEeX4JICHA Ha JINHEIHbIE MHOXUTEIHN. BUKBaspaTHbIe ypaBHEHU. Y paBHEHUS,
JIEeBasl 4acTh KOTOPBIX pa3jlaraercss Ha MHOXHUTENIU. /[BydseHHbIE ypaBHEHUS.
JpoGHO-palmoHaabHbIe YpaBHEHUS C OJTHOU MTEPEMEHHOM.

HpaKaneCRoe 3aHsATHE

[TpakTrueckas padota No6 «KBampaTHbie ypaBHEHUS

Tema 1.9. I'pacdux
KBaJpaTHON (PyHKIINH.
I'paduueckoe pemenne
KBaJ[paTHOTO
ypaBHEHUS

Coaep:xanue y4eOHOro MaTepHuaJia

Kpanparnas ¢ynkuus y = ax? + bx +c¢ u ee yacTHble ciydau. I'paduk
gyukuun  y = a(x —m)? +n. TIpapux ¢ynxmuu y = ax? + bx + c.
Hccnenopanue 1 noctTpoenue rpaduka kpaapataoit pyukuuu y = ax? + bx +
c. 'paduueckuii cnoco0 peleHns KBapaTHOrO YpaBHEHHUS.

HpaKTI/I‘{eCKOC 3aHsATHE

ITpakTuueckas padora Ne 7 «I"padudeckoe perienre KBapaTHoro ypaBHEHUsD)

Tewma 1.10. KBagpaTtHsie
HepaBeHCTBa. Perenue
HEPaBEHCTB METOOM

Coaep:xaHue yueOHOro MaTepuaJia

I'paduueckoe perieHne KBaJpaTHOTO HEpPaBEHCTBA. PellleHne HEpaBEHCTB
METOJIOM MPOMEKYTKOB.

IIPOMEXYTKOB. IIpakTHYecKoe 3aHATHE
[Tpaktruueckas padora Ne§ «KBaapaTHble HEpAaBEHCTBAY
Tema 1.11. Coaeprxanue yueOHOro MaTepuaJa
HppaunoHanbHble HppaunonanbHele ypaBHeHUs. lppanuMoHanbHblE HEPAaBEHCTBA C OJHOU
YpaBHEHUS U MePEMEHHOMN
HppaluoHaIbHEIE IIpakTH4YecKoe 3aHATHE
HCPABCHCTBA ITpakTryeckas pabora Ne 9 «MppannoHaibHble ypaBHEHHs U HEPABEHCTBA»
Tema 1.12. Coaepxanue y4eOHOIro MaTepuaJa

Henunelinbie cucTeMbI
YpaBHEHUU C JIBYMSI
MePEMEHHBIMU

[IpaBuia npu peneHun CUCTEM YpaBHEHMI.

IIpakTHYecKoe 3aHATHE

[IpakTnueckass padora NelO «HenuneiiHble cUCTEMBl ypaBHEHUH C IBYMs
IIEPEMEHHBIMU




I'naBa 2. ®yHkuum.

16

CreneHHas,
NoKa3aTeJbHasi U
Jorapudmuyeckas
GyHkumMu
Tema 2.1. ®ynkuun u | Coaep:kaHue yueOHOI0 MaTepuaa 1
UX OCHOBHbIE cBOMCTBA | dyHkuuu. YeTHbie u HedeTHble (yHKUMU. Bo3pacraromue u yObiBarorime
byHKIHH.
IIpakTHyeckoe 3aHsATHE 1
ITpaktnueckas pabora Noll «DyHKIINY U MX OCHOBHBIE CBONCTBAY
Tema 2.2. Crenennas Coaeprxanue yueOHOIro MaTepuaJa 1
byHKIISA Crenennast QyHKITHSL.
IIpakTHYecKoe 3aHATHE 1
[IpakTuyeckas pabora Nel2 «CreneHHast QyHKIHSDY
Tewma 2.3. Cojaep:xkanue yueOHOro MaTepuaJa 1
[TokazarenbHas OcHoBHbIe cBolicTBa cTenieHu. [TokazarenpHast QyHKIHS.
byHKIISA IIpakTHyeckoe 3aHsATHE 1
ITpakTryeckas padora Nel3 «IlokazaTenbHast QyHKIUSI»
Tema 2.4. Coaeprxanue yueOHOro MaTepuaJa 1
Jlorapudmuueckas [Tonsarue o norapudme uncna. Cpoiicta norapudmos. JlorapudmupoBanue.
byHKIUS [TorenuupoBanue. Jlorapudpmuueckue ToxkaectBa. Jlorapupmuueckas
¢byHkuus, ee rpapuk. M ee oCHOBHbIE CBOWCTBA.
IIpakTHYecKoe 3aHATHE 1
ITpakTuyeckas pabora Nel4 «Jlorapudgmuueckast GyHKIUSI»
Tema 2.5. Coaeprxanue yueOHOro MaTepuaJa 1
IToka3aTenbHble ITokazarenbHble ypaBHEeHUS. CHCTEMBbI IOKA3aTENbHBIX YPaBHEHUN
ypasHenus. Cuctemsl | [IpakTHuecKoe 3aHATHE 1
ITOKa3aTeJIbHbIX [TpakTrueckas padota Nel5 «Iloka3arenbHble ypaBHCHHS
ypaBHEHUI
Tema 2.6. CojaepixkaHue yueOHOro MaTepuaJa 1
IToxazarenbHbIe ITokazareabHble HEPABEHCTBA
HEPaBEHCTBA IIpakTHyeckoe 3aHsATHE 1
ITpakTuyeckas pabora Nel6 «Iloka3zaTenbpHble HEpAaBEHCTBA»
Conep:xaHue yueOHOro Marepuaja 1
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Tema 2.7.

Jlorapudmuueckue ypaBHeHHs. CUCTEMBI JTIOTApU(PMUUIECKUX YPaBHEHUMN.

Jlorapugmuueckue IIpakTHyeckoe 3aHsITHE 2
ypaBHeHUs1. CUCTEMBI [TpakTrueckas padota Nel7 «JlorapudpmMuueckre ypaBHEHHS
norapuGMUIEeCKUX
ypaBHEHUH
Tema 2.8. Coaeprxanue yueOHOIro MaTepuaJia 1
Jlorapugmuueckue Jlorapudmuueckue HepaBeHCTBA
HEPABEHCTBA
I'imaBa 3. 43
Tpuronomerpuuyeckue
(pyHKuMH
Tema 3.1. Paguannoe Coaeprxanue yueOHOro MaTepuaJa 1
U3MEpEeHue Iyr U Panuannas mepa nyru yria. @opmyna nepexoja oT rpalyCHOrO U3MEpPEHUs K
YTJIOB. paauanHomy. @opmyra nepexoaa OT pajlaHHOTO U3MEPEHUsS K TpagyCHOMY.
JlnuHa 1yru okpyxHocTH. [Tnomans kpyrosoro cekropa. JInHeitHas ckopocTb
IIPH BpaIaTeIbHOM JIBHKCHHUN
IIpakTHYeckoe 3aHATHE 2
ITpakTryeckas pabora Nel8 no Teme «PagnaHHoe u3mMepeHue Ayr ¥ yrioBy»
Tema 3.2. O600menne | EnuHUYHBIA Kpyr ©W  eIWHUYHAs OKpYKHOCTh. [lomoxutenpHble U | 1
HOHATHUS yTH (yriia) oTpuLaTeNbHble Oyrd U yriael. Jlyru u yriasl, Oonbiine 2m. EnuHuyHas
YHCJIOBAsi OKPY’KHOCTb.
Tema 3.3. Conep:xaHue yueOHOro MaTepuaJia 1
Tpuronomerpuyeckue | OnpezneneHne TPUTOHOMETPUUECKUX (DYHKIMH 4YHMCIOBOTO  apryMeHTa.
(GYHKIIMHM YHCIOBOTO O06s1acTH UX onpeeNeHus] U 3HaUeHUH.
apryMeHTa IIpakTHyeckoe 3aHsITHE 2
[IpakTnueckass pabora Nel9 TpuroHomerpuueckue (QyHKIUU YHUCIOBOIO
aprymMeHra
Tema 3.4 3naku, Conep:xaHue yueOHOro MaTepuaJia 1
YHCJIOBBLIE 3HAYEHUSA M | 3HAKU TPUTOHOMETPUYECKMX (YHKUMN. BpluMcieHne YHCIOBBIX 3HAYEHUH
CBOHCTBA YETHOCTH H | tpyropoMeTpHaecKiX (yHKLMi [T 3HaYeHWi aprymeHtos: 0,-, T, 3 om.
HEYETHOCTH . z2° 2
pHFOHOMETDHUECKIX Brruucnenue quﬂgBmx 3Haqu1/I? TPUTOHOMETPUUYECKUX (DYHKIUHN s
bywKHi apryMeHTOB pUaR CaoiicTBa YETHOCTH u HEYETHOCTH
TPUTOHOMETPHUYECKUX (YHKIIUH.
Conep:xxaHue yueOHOro MaTepuaJa 1
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Tewma 3.5 I3meHeHue
TPUTOHOMETPHUYECKHIX
byHKIMHA py
BO3pacTaHUH
aprymenta ot 0 g0 21

N3menenne kocuHyca U cuHyca. 3meHeHnue TaHreHca. l3meHeHue

KOTaHreHca. Mi3MeHeHre ceKaHca U KOCEKaHca.

IIpakTHyeckoe 3aHATHE

[Ipaktrueckas padora Ne20 mo Teme «l3MeHeHHE TPUTOHOMETPUYECKUX
(GhyHKIMA py Bo3pacTaHuu aprymenTta ot 0 10 27»

Tema 3.6 OcHOBHEIE

Copep:kanue y4eOHOIro MaTepuasa

TPUTOHOMETPUYECKHE | OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. 3aBUCUMOCTb MEXAY TaHT€HCOM

TOKECTBA U KOCUHYCOM. 3aBUCUMOCTb MEKIY KOTAHI'€HCOM U CUHYCOM.

Tewma 3.7 Beipaxxenue Conep:kaHue y4eOHOro MmaTepuasa

TPUIOHOMETPUYECKUX | BelpakeHue TpuroHomerpuueckux (GyHKIMNA uepe3 CHHYC. Brlpaxenue

(GyHKIMI yepe3 ApYrue | TPUrOHOMETPHUUECKHX byHKUIUH yepes KOCHHYC. Beipaxenue

TPUTOHOMETPUYECKHUE | TPUTOHOMETPHUCCKUX GbyHKIMN yepes TaHI'€HC. Bripaxenue

byHKIUU TPUTOHOMETPHUYECKUX (PYHKLUHI yepe3 KOTaHIeHC.
IIpakTHyeckoe 3aHsATHE
IIpaktuyeckass pabora Ne2l mo teme «BbIpaskeHHE TPUTOHOMETPUUECKUX
GbyHKIMH Yepe3 apyrue TPUrOHOMETPUIECKUE (PYHKIIUN

Tema 3.8 Coaep:xaHue yueOHOro MaTepuaJia

[Tepuonu4HoCTh [leproMYHOCTH TPUTOHOMETPUYECKUX (PYHKLIUI

TPUTOHOMETPHUYECKHIX

byHKIMI

Tema 3.9 ®opmyisl Coaeprxanue yueOHOro MaTepuaJa

NpUBEICHUS CBoiicTBa mosynepuosia KOCMHyca U cuHyca. TpuroHomeTpuueckue GyHKINU
B3aMMHO JIOTIOJIHUTEIbHBIX apryMeHTOB. TpuroHomerpuyeckue (yHKIUU
aprymeHra (g + a). TpuroHomerpuyeckue QYHKIUH aprymeHTa (m — ).
Tpuronomerpuueckue QyHKuuu aprymeHta (m + «). TpuroHomerpuueckue
(GyHKIMN aprymMeHTa (3{ — a). Tpuronomerpuueckue (QYHKIUU aprymMeHTa
(%n + a). TpuroHomerpuyeckue GpyHKIIMU apryMeHTa (21 — ).
IIpakTHYecKoOe 3aHATHE
[Tpaktrueckas padota No22 mo teme «DopMyItbl TPUBEICHUS

Tema 3.10 Conep:kanue y4eOHOTro MaTepuaa

Tpuronomerpuyeckue | Kocunyc pazHocTH JBYX apryMeHTOB. KocHHyc CyMMBI JBYyX apryMEHTOB.

byHKIIT CuHyc cyMMBI IByX apryMeHToB. CHHYC pa3HOCTH JIBYX apryMeHTOB. TaHTeHC

anreOpanyeckon CYMMBI JIBYX apryMeHTOB. TaHTreHC pa3HOCTH JABYX apryMeHTOB. KoTaHTeHCHI

CYMMBI JBYX CYMMBI ¥ pa3HOCTH JIBYX apryMEHTOB.
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apryMeHTOoB ((hopMyJIbI
CIIOKEHMUS)

Tema 3.11
Tpuronomerpudeckue
(GYHKLINU YABOEHHOIO
aprymeHra

Copep:kanue y4eOHOTro MaTepuaa

Tema 3.11 Tpuronomerpuueckue GyHKIIUN YABOSHHOTO apryMeHTa

HpaKaneCRoe 3aHsATHE

[TpakTrueckas padorta No23 mo teme «DopMyIbl TPUBEICHUS

Tema 3.12
Tpuronomerpuyeckue
(yHKIIMH I0JIOBUHHOTO
apryMeHTa

Coaep:xaHue yueOHOro MaTepuaJia

Tpuronomerpuyeckue GyHKIHUU MTOJIOBUHHOTO apryMeHTa

Tema 3.13 Beipaxenue
TPUTOHOMETPHUICCKHIX
byHKIMi yepe3
TAHT'€HC TIOJIOBUHHOTO
aprymeHra

Coaep:xanue y4eOHOro MaTepHuaJia

Tema 3.13 BrlpakeHHe TPUTOHOMETPUYECKUX (QYHKLIMA Yepe3 TaHIECHC
IIOJIOBUHHOT'O apryMeHTa

HpaKTI/I‘{eCKOC 3aHsATHE

[Ipaktuueckas pabota Ne24 no teme «BbIpakeHue TPUTOHOMETPHUECKUX
(GyHKIMH Yepe3 TaHTEHC MOJIOBUHHOTO apTyMEHTAa

Tema 3.14 Coaepxanue y4eOHOIro MaTepuaJa

ITpeoOpa3oBanue [IpeoOpa3oBanre NpoU3BEIEHUS TPUTOHOMETPUYECKUX (PYHKLIUIA B CyMMY
IIPOU3BEIECHUS

TPUTOHOMETPUUECKHUX

GbyHKLIUH B cyMMYy

Tema 3.15 Conep:xaHue yueOHOro MaTepuaJia

[TpeoGpa3oBanue Cymma cunycoB. Cymma KocuHycoB. PazHocTh KocMHycoB. CyMMa TaHT€HCOB.
anredpanmyecKoi Pasnocts TanrencoB. [IpeoOpaszoBanue Boipakenuit (1 + cos @), (1 — cos @),
CYMMBI (1 + sina) u (1 — sin a) B npousBeacHuE. Y CIOBHUS PABEHCTBA OJHOWIEHHBIX
TPUTOHOMETPUYCCKHUX | TPUTOHOMETPHUECKHUX (DYHKIIHIA.

GyHkuui B IIpakTHYecKkoe 3aHATHE

MPOU3BCACHHUC. [Ipaktuueckass pabora Ne 25 mo teme «IIpeobOpa3zoBanue anreOpamueckoit

CYMMBbI TPUTOHOMETPUYECKUX (DYHKIIMN B TPOU3BEJICHUEY

Coaep:xaHue yueOHOro MaTepuaJia
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Tema 3.16 CBoiicTBa
TPUTOHOMETPUIECKUX

GbyHKIMA 1 uX Tpaduku

CpoiictBa QyHKIMHU Y = sinx u ee rpaduk. OCHOBHbIE CBOMCTBAa M Tpaduk
¢y y = cosx. OcHOBHbIE CBOMCTBAa U Trpaduk QyHKUMH y = tgx.
OcHoBHBIE CBOHCTBA U TpaduK GyHKIUU Y = ctgX.

Tema 3.17 OGpatnblie Copep:kanue y4eOHOTro MaTepuaa 1
TpUrOHOMETpHYECKHE | DyHKuus, oOpaTHas cunycy. DyHkuus, oOparHas KocuHycy. DyHKuus
byHKIIIN oOparHas tanrency. OyHkius oOpaTHast KOTAHTEHCY.
IIpakTnyeckoe 3ansATHE 2
[Tpaktuueckass pabora Ne26 mo teme «OOpaTHBIE TPUTOHOMETPUUYECKUE
hyHKIIIN
Tema 3.18 Iloctpoenue | Coaep:kaHue y4eOHOI0 MaTepuaa 2
nyrH (yriaa) no Pemenne ypaBHenus sina = a. Pemenue ypaBHeHus cos a = a. Peuienue
AaHHOMY 3HA9CHHIO ypaBHeHus tg @ = a. Pemienue ypaBHeHus c tg a = a.
TPUTOHOMETPHUECKON
¢ynkuuu. [Ipocreiinme
TPUTOHOMETPHYECKHE
ypaBHEHUS
Tema 3.19 Coaep:xanue y4eOHOro MaTepHuaJia 2
Tpuronomerpuueckue | [Ipocreiimme TpUrOHOMETPUUYECKUE ypAaBHEHUsS. YPaBHEHUS, CBOJSIIUECS K
ypaBHEHUS KBaJIpaTHBIM. YPaBHEHHUS, peEIIaeMble pa3loKeHHWEM JIeBOW 4YacTH Ha
MHOKUTENH. OJHOPOIHBIE YPAaBHEHUS
Tewma 3.20 Conep:xaHue yueOHOro MaTepuaJia 1
Tpuronomerpuyeckue | TpuroHomeTpuueckrue HepaBeHCTBA
HEPaBEHCTBA
IIpakTHyeckoe 3aHATHE: 2
Hroroas konTpoapHas pabora 3a 1 cemecTp
CamocrosiTesibHasg padoTa 00y4alOIMMXCs 41
CamocrtositennbHast pabora Ne 1 Pemenue 3amaa mo Teme «/lenenue | 2
KOMIUIEKCHBIX 4HCeJ, 3aJaHHbIX B anreOpamdeckoil ¢opme. Bospenenue
KOMIUIEKCHBIX YHCEN B CTENIEHbY
CamocrosarenbHass pabota Ne 2 Pemenue 3amau «J/{poOHO-pariioHasNbHBIE | 2
YPaBHEHUS C OJTHOW TEPEMEHHOMN
CamocrosarenbHass pabora Ne 3 Pemenue 3anau «PemieHue HepaBeHCTB | 2
METOJIOM IPOMEKYTKOB
CamocrtositennbHast pabora Ne 4 Pemenme 3agad mo Tteme «CuCTeMBI | 2

ITOKa3aTCJIbHBIX ypaBHeHHﬁ»
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CamocrositennbHass pabora Ne 5 Pemenwe 3amau mo Teme «CuHcTeMbl
JorapuGMIUYECKUX YPaBHEHUID)

CamocrositenbHass pabora Ne 6 CocraBieHHE MEHTAJIBHOW KapThl IO TEME
«EMHMYHAas YuCI0Basi OKPYKHOCTh)

CamocrositenpHass padora Ne 7 CocTaBieHHE MEHTAJIBHOW KapThl MO TEME
«3HAKU TPUTOHOMETPHUYECKUX (PYHKITHI

CamocrositenbHass padora Ne 8 Pemenne 3amau mo teme «BbrumcieHue
YHUCIIOBBIX 3HAYEHUH TPUTOHOMETPHUYECKUX (YHKUMH Il  3HAYCHHA

T 31
aprymeHTos: 0, PPN 21

CamocrositennbHast padora Ne 9 Pemenue 3amau mo teme «BrramcineHue
YHCJIOBBIX 3HAYEHUIH TPUTOHOMETPHUYECKUX (DYHKIUH JUIsi apryMEHTOB

T T T
—,— U -»
6’4 3

CamocrositenbHas padora Ne 10 CocraBneHue MEHTaIbHOW KapThl MO TEMe
«CBOICTBA YETHOCTH ¥ HCYETHOCTH TPUTOHOMETPUUICCKUX (DYHKITHI

CamocrositenbHas padora Ne 11 Pemenue 3anau no teme «Kocunyc pazHoctu
JIBYX apryMeHToB. KoCUHYC CyMMBbI IBYX apryMEHTOB)»

CamocrosrenbHas pabota Ne 12 Pemenue 3ana4 no teme «CHHYC CyMMBI IBYX
aprymeHToB. CHHYC pPa3HOCTHU JBYX apryMEHTOB»

CamocrosarenbHas pabora Ne 13 Pemenue 3anau no teme «TaHreHC CyMMBI
JBYX apryMEHTOB. TaHI€HC pa3HOCTH JABYX apryMeHTOB. KOTaHI€HChl CyMMBI
U Pa3HOCTU JABYX apr'yMEHTOB)

CamocrositennbHast  pabora Ne 14 Pemenue 3amay  mo  Teme
«Tpuronomerprueckne GyHKIIUN MTOJTOBUHHOTO apTyMEHTa»

CamocrositenbHast padora Ne 15 Pemenue 3anau no teme «lIpeoOpasoBanue
IIPOU3BEICHUS] TPUTOHOMETPUUECKUX (PYHKINI B CYMMY»

CamocrosarenbHas pabota Ne 16 CocraBieHune MEHTaJIbHOW KapThl MO TeMe
«IIpocTeinme TPUroHOMETPUYECKHE YPABHEHUS

CamocrosarenbHass  pabora Ne 17  Pemenwe 3amau 1o  TeMme
«TpuroHOMETpHYECKIE YPABHEHHSI

CamocrosarenbHas padota Ne 18 IToaroroBka k HTOroBoi KOHTPOJIbHOM paboTe
3a 1 cemectp

I'nasa 4.
IIpenennt

Coaep:xaHue yueOHOro MaTepuaJia
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Tema 4.1 Ipenen
MIEPEMEHHOMN BEJTMYUHBI

[TonsiThe © YKCIOBOW  MOCIEAOBATEIBHOCTH. XapakTep H3MEHEHUS
nepeMeHHOl Benn4ynHbl. beckoHeuHo Manas BennunHa. beckoneuno OosnbIas
BenuurHa. CBsi3b OECKOHEYHO Majoi BEITUYHMHBI C OECKOHEYHO OOJIBIION.
[Tonstre o npexnene nepemMeHHO. OCHOBHBIE CBOWCTBA OECKOHEYHO MAIBIX.
Teopemsl 0 npejenax.

IIpakTnyeckoe 3ansATHE 1
[TpakTrueckas padota Ne27 mo teme «lIpenen nepeMeHHON BETMYUHBI»
Tema 4.2 [Ipenen Coaeprxanue yueOHOIro MaTepuaJa 1
byHKIMN Brruucnienue npenena ¢pynkuuu. Yucno €. HatypanbpHsble jorapugMel
Tema 4.3 Coaeprxanue yueOHOIro MaTepuaJa 1
HenpepsiBHOCTB ITpupamenue aprymenta GyHkiuu u GyHkuuu. HenpepbIBHOCTh GYHKIMU.
GynKnun IpakTHyeckoe 3aHsATHE 1
[IpakTuueckas padora Ne28 o reme «HenpepbIBHOCTh PYHKLIUN
I'nmaBa S. 17
IIpousBoanasn
Tema 5.1 Ckopoctb Coaeprxanue yueOHOIro MaTepuaJa 1
U3MEHEeHUs (QyHKIUU CKopocTh U3MeHeHHs! PYHKIMH
Tema 5.2 [IpousBonnas | Coaep:kaHue yueOHOI0 MaTepuaa 1
byHKIUU Omnpenenenue mnpousBoAHON (yHkIMU. CBA3b NPOU3BOJHON (QYHKIMHM C
HEINPEPBIBHOCTHIO. ['€OMETPUYECKUI CMBICII ITPOU3BOHOM.
Tewma 5.3 ®opmybl Coaep:xanue yueOHOro MaTepuasa 1
nuddepenumpoBanus [IpousBonnas mnocrostHHOM. IlpowsBoanast ¢ynkuun Yy=X. IIpomsBogHas
anreOpandyeckoi cymmbl (QyHkuui. [IpomsBomHas mpou3BeNeHHUs JBYX
¢yuknuii.  IIpou3BoaHas mpoW3BEAECHUS TOCTOSHHOM Ha  (PyHKUHIO.
IIponsBonHas wactHoro. CnenctBus Npou3BOJHOW wacTHoro. Ilonstue o
cinoxHoi ¢pyHkiuu. [IpousBonnas cnoxHol ¢pyHkiuu. [IpousBonHas cTenenu
C TETBIM MOJOKUTENbHBIM MOKa3aTedeM. IIpousBonHas dyHkimm y = v
[TpousBognas GyHKIHHN y = % [Tpumenenue popmyn quddepennmpoBanus.
Tema 5.4 Coaeprxanue yueOHOro MaTepuaJia 1
I'eomerpuueckue ['eomeTprueckne NpuIoKeHNs NPOU3BOTHON
IPUIIOKEHUS IIpakTH4eckoe 3aHsATHE 2
IIPOU3BOIHOM [Ipaktnueckass pabota Ne29 mo Teme «['‘eomeTpuyecKkue MNPUITOKEHHS
MIPOU3BOJHON»
Conep:xaHue y4eOHOro MaTepuasa 1
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Tema 5.5 Ouznueckue

Du3nYeCcKre MPUII0KEHUS TPOU3BOIHOMN

PUIOKEHUS

MIPOU3BOIHOMN

Tema 5.6 IIpousBonnsie | Copep:kaHue yueOHOI0 MaTepuaa 1

TpuroHoMerpuueckux | [IpousBonnas cunyca. IlpomsBognas kocunyca. [IpousBonmHas TaHreHca.

byHKIUI IIpon3BoiHas KOTaHIeHca.
IIpakTHYeckoe 3aHATHE 1
[Tpaktrueckas padora Ne30 mo Teme «IIpon3BOAHBIE TPUTOHOMETPUUECKHUX
byHKIHI

Tewma 5.7 IIpousBoansie | ComeprkaHue y4eOHOT0 MaTepuasia 1

00paTHBIX [IpousBonnass apkcunyca. [IpousBoanas apkkocunyca. IlpomsBogHas

TPUTOHOMETPUYCCKUX | apKTaHTeHca. [[pon3BoaHast apKKOTaHI€Hea.

byHKUIMMA

Tema 5.8 [IpousBognas | Coaep:kaHue y4eOHOr0o MaTepuaJia 1

J0TapuPpMHIECKON [TponsBoaHas nmorapudMudeckoit GyHKIIH

byHKIIUN IIpakTHyeckoe 3aHsATHE 1
[Ipaktuueckass padora Ne31 mo Teme «IIpousBomHas norapupmMudeckon
GYHKITUNY

Tema 5.9 IIpousBoausie | Coaep:kaHue y4eOHOT0 MaTepuaia 2

MOKa3aTeIbHbBIX [Tpou3BoHBIE TOKA3ATEIBHBIX ()YHKIIUNA

byHKIMI

Tema 5.10 Conep:xaHue yueOHOro MaTepuaJia 2

[Tpoussoxanas Broporo | OnpezaenaeHne NPOU3BOIHON BTOPOTO MOPSIKA.

nopsijiKa IIpakTHyeckoe 3aHsATHE 1
[Tpaktryeckas padora Ne32 no teme «IIpon3BoaHas BTOPOro NOpsiiKar»

I'naBa 6. 10

HccaenoBanue

(pyHKIUI ¢ TOMOLIBLIO

NPOU3BOJIHBIX

Tewma 6.1 Bospacranne | ComeprkaHue y4eOHOro MaTepuasa 2

U yobiBaHue QyHKIMH | Bo3pactanue u yObIBaHHE (DYHKIIUI.

Tema 6.2 Conep:kanue y4eOHOTro MaTepuaa 2

[Tonatue o makcumyme W MuHUMyMe (yHKiuu. IIpusHaku mMakcumyma u
MuHuMyMa ¢yHkiuu. [IpakTuyeckue npaBuia uccieqoBaHus (QyHKIMH Ha
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HUccnenosanue
GyHKIUH HA MAKCUMYM

MAaKCUMYM W MUHHMYM C TOMOIIBIO TMEpBOM Mpou3BoaHOW. MccrnenoBanue
(GyHKIIMK HA MAKCUMYM U MUHUMYM C ITIOMOIIBIO BTOPOM MTPOU3BOIHOM

U MUHUMYM IIpakTHyeckoe 3aHsITHE 2
[Tpaktruyeckas padota Ne33 no teme «VccrnenoBanue GyHKIUH HA MAKCUMYM
U MUHUMYM»
Tema 6.3 Hanpasnenue | Copep:kaHue yueOHOI0 MaTepuaja 2
BBITYKJIOCTH I'pauka | HampaBiieHue BITYKIOCTH rpaduka
Tema 6.4 Touku Coaeprxanue yueOHOIro MaTepuaJa 2
neperuda Touku nepernda
T'naBa 7. 9
JAnddepenmuan
(pyHKuuH.
IIpunoxenne
auppepenumnana K
NPUOIHKEHHBIM
BbIYHMCJIEHUSIM
Tema 7.1 CpaBHeHuUe Coaep:xanue y4eOHOIro MaTepHuaJia 3
0OECKOHEYHO MaJIbIX CpaBHeHHE 0ECKOHEUYHO MaJIbIX BEIUUUH
BCJIMYIMH IIpakTHYeckoe 3aHATHE 1
[Tpaktuueckas padora Ne34 mo Teme «CpaBHEeHHE OECKOHEYHO MAJIbIX
BEITUYMH
Tema 7.2 Coaepxanue yueOHOIro MaTepuaa 2
Huddepennnan [lonsitTue o  auddepenumane GyHkuuu. ['eomeTpudeckuii  cMbICT
byHKIIIN muddepennmana GyHKIMH.
Tema 7.3 [Ipunoxenue | Coaep:kaHue yueOHOI0 MaTepuaja 2
muddepeHimana K AGcCoutoTHAs U OTHOCHUTEJbHAS MOrPEIIHOCTH. BhIuucienue npubamkeHHOro
pUOIINKEHHBIM YHCIIOBOTO 3HAa4YeHHUs (PyHKIMH. BBUHCICHHS MO CrMOCO0y CTPOTOro ydeTa
BBIYUCIICHUSIM MOTPEUIHOCTEH.
IIpakTHyeckoe 3aHsATHE 1
IIpaktuyeckas pabora Ne35 mo Teme «BbIUUCIEHHS MO CIIOCOOY CTPOTOro
ydeTa MOrpemHOCTEN»
I'naBa 8. 16
HeonpeneseHubli
HHTerpaJj
Coaep:xaHue yueOHOro MaTepuaJia 2
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Tema 8.1 [TepBooOpasnas ¢pynkiusa. Heonpenenenusrii nHTerpan. OCHOBHBIE CBOMCTBA

Heomnpenenennsiit HEONpeIeIeHHOr0 uHTerpaa. TaGnuyHble HeONpeIeICHHbIE HHTETPaJIbl

UHTETpaJl U €ro IIpakTH4eckoe 3aHATHE 2

npocreiiine cBoucTBa | [Ipaktudeckas pabora Ne36 mo Teme «BBIYHCICHHS MO CIIOCOOY CTPOroro
y4eTa NOrpeIHOCTENn»

Tema 8.2 Coaeprxanue yueOHOIro MaTepuaJa 2

Henocpencrsennoe HenocpeacTBeHHOE MHTETPUPOBAHKE

UHTETPUPOBAHKE IIpakTHyeckoe 3aHsITHE 2
[TpakTuueckas pabora Ne37 no reme «HemocpencTBEHHOE HHTETPUPOBAHUE)

Tema 8.3 Copep:kanue y4eOHOTro MaTepuaa 2

['eomerpuueckue I'eomeTpHruecKre NPUIOKEHHSI HEONIPEICIIEHHOIO MHTErpala

IIPUIOKEHUS IIpakTHyeckoe 3aHsITHE 2

HCOMPCACICHHOTO IIpaktuyeckas padora Ne38 mo Teme «l['eoMeTpudeckue MNPHIOKEHUS

UHTErpaa HEOINPEACIEHHOr0 HHTErpatay

Tema 8.4 ®usuueckue | ConepaxaHue yueGHOro MaTepuajia 2

IIPUIOKEHUS du3nuecKue NpUIOKEHHs HEONIPEIEIEHHOIO HHTErpaa

HEOIpPEJICICHHOTO IIpakTHYecKoe 3aHATHE 2

HHTCrpala ITpaktnueckas pabora Ne39 mno Teme «Pu3nueckue MPUIOKEHHS
HEOINPEAEIEHHOI0 HHTErpaiay

I'nasa 9. 12

OmnpenesieHHbII

HHTerpaJj

Tema 9.1 OcHoBHBIE Coaepxanue yueOHOro MaTepuaa 2

CBOMWCTBA U ITonsatue 06 onpeneneHHOM uHTErpane. OCHOBHBIE CBOMCTBA OINPEIEIIEHHOTO

BBIYHUCIICHHUE uHTerpana. OnpeneneHHblil HHTErpai Kak miomans. OnpeaeneHHblil HHTerpal

OIIPEIEIIEHHOTO KaK IpeJie CyMMBl. BelunciieHne onpeeeHHOro HHTerpana MeToJOM 3aMEHBI

UHTErpana IEPEMEHHON
IIpakTHyeckoe 3aHsATHE 2
[Ipaktuueckass pabora Ned0 mno Teme «BbluncieHue ONpeneIeHHOTO
UHTErpana

Tema 9.2 Ousnyeckue | Coaeps:kaHue y4eOHOr0o MaTepuaJa 2

IPUIOKECHUS Belunciaenue nyT, DpoieHHOro TOUKOi. Beruncienue paboTsl.

ONpeACICHHOTO IIpakTH4eckoe 3aHATHE 4

HHTCrpaia [Tpaktnueckas pabora Nedl mno Teme «Pu3HUeCKHE MPUIOKEHHS

OIMPCACIICHHOI'O MHTCrpaaa
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Tema 9.3 Ilonstue o
Qg depeHraIbHOM
ypaBHEHUH

Conep:kanue y4eOHOro Mmarepuasa

Oo6mme nmonstus o auddepeHunanbHbIX ypaBHeHHAX. Juddepennpmansabie
ypaBHEHUS c pa3eNAIoIIMUCS HepeMEHHBIMH. Jluneitaeie
mddepeHranbHbIe YpaBHEHHS IEPBOTO MOPSIKA.

I'nasa 10. Ilpsimasi Ha 16

IUIOCKOCTH U ee

YPaBHEHHS.

Tema 10.1 Bekropsl Ha | ComepskaHue y4eOHOT0 MaTepuaja 2

wiockocTu. OcHoBHbIE | [loHsiTHe BekTopa. ClOKEHUE W BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa

HOHATUSA U Ha yucno. Cnoxenue BekTopos. [IpsmMoyronbpHas cuctema KoopAauHar. J{inuHa

onpezeneHus BEKTOpa. YTibl, 00pa3yeMble BEKTOPOM C OCsIMU KoopauHat. CkansipHoe
IIPOU3BEJICHUE JIBYX BEKTOPOB
IIpakTHyeckoe 3aHsATHE 2
[Ipaktnueckass pabora Ne42 mno teme «CkansipHOEe NPOU3BEIEHUE MBYX
BEKTOPOBY

Tema 10.2 Meton Coaep:xanue y4eOHOro MaTepHuaJia 2

KOOpJUHAT PaccrosiHne Mexy 1ByMs ToukaMmi. JleeHue OTpe3Ka B JaHHOM OTHOIICHHUH.
IIpakTHYeckoe 3aHATHE 2
ITpakTrnyeckas padora Ne43 no Teme «MeTo KOOpAMHAT

Tema 10.3 YpaBnenus | Cojaep:kaHue yueOHOI0 MaTepuaja 2

MPSIMBIX VYpaBHeHUs] TPSMBIX, HapajyIebHBIX OCAM KOOpAMHAT. YpaBHEHHE Ocel
KOOpIMHAT. YpaBHEHHUE MPSIMOM, NMPOXOIAIICH Yepe3 Hadallo KOOPAWHAT.
VYpaBHeHHE NPSAMOIl ¢ YIJIOBBIM KO3((UIIMEHTOM U HavyajJbHOM OpJIUHATOM.
O6miee ypaBHEeHUE MIPSIMOK. YpaBHEHUE NIPSIMOM B OTpE3KaxX Ha OCSX.
IpakTHYecKoe 3aHATHE 2
[IpakTnueckast pabora Ne44 o reme «YpaBHEHUS OPSIMBIX»

Tema 10.4 Cucremsl Coaepxkanue y4eOHOIro MaTepuaa 2

TIPSIMBIX VYpaBHeHUs Mydka MpsMbIX. YpPaBHEHHUE MPsIMOM, MPOXOJAIIEH uYepe3 JBe
JAaHHBIE TOUKH. YTOJ MEXAY IBYMsS IPSIMBIMU. Y CIIOBHE MAapaJIIeIbHOCTH IBYX
NpsIMBIX. YCJIOBHE MEPNEHIUKYISIPHOCTH JBYX HpsMbIX. Ilepeceuenue
IPSMBIX.
IpakTHYecKoe 3aHATHE 2
ITpakTnueckas pabora Ne45 no reme «CUCTEMBI IPSIMBIX»

I'naBa 11. Kpusble 9

BTOPOIo mopsiika
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Tema 11.1 Oxkpyx’HOCTB

Conep:kanue y4eOHOro MaTepuaa

YpaBHEHHE OKpPYXKHOCTM C LEHTPOM B Hayaje KOOpPAUHAT. YpaBHEHUE
OKPY>KHOCTH C LICHTPOM B IIPOU3BOJIBHON TOYKE. Y paBHEHUE OKPY>KHOCTH KaK
MACTHBIH CiTydail 00IIero ypaBHEHHUs! BTOPOH CTEICHH.

IIpakTHYecKoe 3aHATHE 1
ITpakTryeckas pabora Ne46 o Teme «OKpPYKHOCTbY

Tewma 11.2 Dnnurnc Copep:kanue y4eOHOTro MaTepuaa 1
Dnnce
IIpakTHYeckoe 3aHATHE 1
ITpakTrueckas pabota Ned7 1o Teme «DIJUTHIIC

Tema 11.3 'unepbona | Conep:kaHue y4eGHOro MaTepHuaJjia 1
I'unep6ona
IIpakTHyeckoe 3aHsATHE 1
ITpakTrueckas pabota Ned8 no teme «I umepOosiar

Tewma 11.4 IlapabGomna Cojaep:xkanue yueOHOro MaTepuaJa 1
ITapaboia
IIpakTHYeckoe 3aHATHE 1
[IpakTnueckas pabora Ne49 no reme «Ilapabona»

I'masa 12. llpsambie 1 | Coaepxanue y4eOHOr0 MaTepuasa 14

IJIOCKOCTH B

NPOCTPAHCTBE
Onpenenennss 1 o6o3HaueHus. OCHOBHBIC CBOWCTBA IUIOCKOCTH. B3ammuoe | 2
I0JIO’KEHHE NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
HToroasi KOHTpOJIbHAs paboTa 3a 2 CEMeCTp 2
CamocrosiTejibHbIe PA0OTHI: 51
CamocrosarenbHass pabora Nel9 CocraBieHHe MEHTAJbHOW KapThl MO TeMe | 5
«IIpenen pyHKIIUNY
CamocrosarenbHass pabora Ne20 CocraBieHHEe MEHTAJbHOW KapThl MO TeMe | 5
«Dopmyibl mudhepeHITTPOBAHUS
CamocrtositenpHast pabota Ne2l Pemenme 3amau mo teme «lIpousBonHsbie | 5
0OpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHI»
CamocrtositenpHast pabota Ne22 Pemenne 3amau mo teme «lIpousBomnsbie | 5
MTOKAa3aTeIbHBIX QYHKIIHI»
CamocrtositenpHast pabota Ne23 Pemenne 3amau mo teme «lccrnenoBanue | 6

(GyHKIIMM Ha MAKCUMYM M MHHMMYM C ITIOMOIIBIO BTOPON POU3BOIHON
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CamocrositennpHast padota Ne 24 [lpesentranmst mo teme «Bwruncinenue
OTIPEICIICHHOTO UHTErpasa METOIOM 3aMEHBI IEPEMEHHOI

CamocrositenpHast pabora Ne 25 [Ipesenramms mo Teme «dPuszmdeckue | 6
MIPUIIOKECHHUS OTIPEICIIEHHOTO HHTErpaia
CamocrositenpHass pabora Ne 26 [Ipezentanus mo teme «JIuHeiHbIC | 6
Qg depeHnranbable YpaBHEHHS IEPBOTO MOPSIKA.»
CamocrositenbHas padota Ne 27 [ToaroToBka K H”TOrOBOM KOHTPOJILHOM padote | 7
3a 2 cemecTp
I'nasa 12. Ilpsimble u 10
IJIOCKOCTH B
NMPOCTPAHCTBE
Tema 12.1 OcHOBHBbIE IIpakTH4Yeckoe 3aHATHE
MOHSITUS CTEPEOMETPUU 2
[Ipaktuueckass padora Ne50 mo Teme «B3auMHOE MOJIOKEHHE MPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBEY
Tema 12.2 Coaep:xanue y4eOHOro MaTepHuaJia 1
[TapayenbHOCTB [TapamtenpHble mpsAMas W INIOCKOCTb. YTOJ MEXKAY CKpPEIIMBAIOLIIMMUCS
IPAMOM U INIOCKOCTH. | IpsiMbIMU. [lapasuiesbHbIe MI0CKOCTH.
[TapamnenbHble IIpakTHyeckoe 3aHATHE 1
IIJIOCKOCTH [IpakTuueckas pa6ora Ne51 no teme «IlapamienbHOCTh NPSAMOI U MIOCKOCTH.
[TapannenbHble IIOCKOCTH
Tema 12.3 Coaepixanue yueOHOro MaTepuaJa 1
[TepnenuKynspHbIe [Ipsimasi, mnepHeHIUKyIspHas K  IUIOCKOCTH.  3aBHCHMOCTb  MEXIY
NPSIMBIE U TUTOCKOCTH MapayieIbHOCTEI0O W TIEPIEHIUKYISIPHOCTBIO TPSAMBIX W TUIOCKOCTEH.
[leprieHAMKYIIAp U HAKIOHHAs. YTOJI MEXY IPSIMOM U TIIOCKOCTBIO.
IIpakTHyeckoe 3aHATHE 1
IIpaktuyeckas pabota NeS2 mo Teme «llepneHAuMKy/IsipHBIE MpsSMble H
MIJIOCKOCTH»
Tema 12.4 JIyrpannsie | Copep:kaHue y4eOHOI0 MaTepUaa 2
Y MHOTOTPAHHBIE yIIbl | JI[ByrpaHHble W JUHEHHBIE Yribl. [LTomanbs MpOEKIUM TUIOCKOW (UTYPHI.
[leprieHAMKYNIIpHBIE MIIOCKOCTH. MHOTOTPaHHBIN yToJl.
IpakTHYecKoe 3aHATHE 2
[TpakTrueckas padota Ne53 mo teme «/IByrpaHHbIe U MHOTOTPAHHBIC YTIIBI»
I'naBa 13. 18

MHOrorpaHHUKH H
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IJI0IAaaAu uX

IOBEPXHOCTEH

Tewma 13.1 Copep:kaHue y4eOHOTro MaTepuaa 2

Mpuororpannuku 1 ux | [lonarue o mHororpannukax. [Ipusma

OCHOBHBIE CBOMCTBA

Tema 13.2 Coaeprxanue yueOHOIro MaTepuaJa 2

[Tapannenenunen [Tapamnenenunen
IIpakTHyeckoe 3aHsATHE 4
ITpaktuyeckas pabora Ne54 no teme «llapamnenenuneny

Tema 13.3 Ilupamuga Copep:kaHnue y4eOHOTro MaTepuaJa 2
OcHoBHble noHsATus. [lapaniensbHble ceueHus. YceueHHas nupaMuia.

Tema 13.4 Ilnomanu Coaep:xanue yueOHOro MaTepHuaJia 2

MMOBEPXHOCTEN [Tnomanu GOKOBOW W TOJMHOW TOBEpXHOCTEH mpu3Mbl. I[lnomanu G0koBOA

MHOT'OTPaHHUKOB MOBEPXHOCTU Mapajuienenunena. Ilnomann 60KoBOH U NOIHON MOBEPXHOCTU
nupamuibl. [Tnomaam 60KOBOH M MOTHON OBEPXHOCTH ITUPAMUJIBIL.
IIpakTHYeckoe 3aHATHE 4
[Ipaktnyeckas pabora NeS5 mo Teme «llmomaam  moOBepxHOCTEH
MHOTOTPaHHUKOB»

Tema 13.5 IIpaBunsHeie | Coaep:kaHue y4eOHOT0 MaTepuaJia 2

MHOTOTPaHHUKHU [IpaBuiIbHBIE MHOTOTPaHHUKH

I'naBa 14. @urypsl 33

BpallleHUs U MJI0IAH

MOBEPXHOCTEH

Tema 14.1 Hununap Coaepixanue yueOHOro MaTepuaJa 3
OcHoBHbl€ noHATHUS. [10111a 16 TOBEPXHOCTH IMIMHAPA.
IIpakTHyeckoe 3aHsATHE 1
ITpakTuyeckas padora Ne56 no teme «L{nnuuap»
IpakTHYecKoe 3aHATHE 1
Wrorosas koHTpoJsibHAs paboTa 3a 3 ceMecTp
CamocrosiTe/ibHBIC pa00ThI 18
CamocrostenbHas padota Ne28 Pemenue 3agau no teme «MHOTOrpaHHUKHY U | 4
UX OCHOBHBIE CBOWCTBa»
CamocrositensHas padbora Ne29 Pemenue 3amay no teme «Ilupamuga 4
CamocrositenbHas pabora Ne30 M3roroneHne MHOrorpaHHUKOB S)
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CamocrositensHas padora Ne 31 5
IToaroroBka Kk HTOrOBOM KOHTPOJILHOM paboTe 3a 3 cemectp

Tema 14.1 Hununap IIpakTHyeckoe 3aHsATHE 2
[TpakTuueckas padora Ne57 no teme « {unuuap»

Tewma 14.2 Konyc Copep:kanue y4eOHOIro MaTepuaJa 3
OcHoBHbl€ NOHATHUS. [1110111a1b TOBEPXHOCTH KOHYCA.
IIpakTHyeckoe 3aHsATHE 3
[TpakTrueckas padorta Ne58 o reme «Konycy

Tema 14.3 Yceuennsnlii | Copep:kaHue yueOHOr0 MaTepuaja 2

KOHYC OcHoBHble noHATUA. [110111a1p TOBEPXHOCTH YCEYEHHOTO KOHYCA.
IIpakTHyeckoe 3aHsATHE 4
ITpakTuueckas pabora Ne59 o reme «Y ceueHHBINH KOHYC)»

Tewma 14.4 Cdhepa n Coaep:xaHue yueOHOro MaTepuaJa 3

miap OcnoBuble nousTus. KacarenabHas miockocTs K chepe. Hactu mapa u chepbl
IIpakTHYeckoe 3aHATHE 3
ITpakTnueckas pabora Ne60 o reme «Cdepa u mmap»

Tema 14.5 Tlnomanp Coaep:xanue y4eOHOro MaTepHuaJia 5

noBepxHoctu chepsl u | [uddepennunan ayru. Jnuxa gyru. Iliomans MOBEPXHOCTH BpAICHHUS.

ee yacrei [Tnomane mnoBepxHocTu cdeprl. [lnomans MOBEPXHOCTH CPEpUUECKOTO
cerMeHTa. [liomnia b NOBEpXHOCTH CPepruyecKoro nosca.
IpakTHYecKoe 3aHATHE 3
IIpaktuyeckas pabora Ne6l no teme «Ilnomans moBepxHOCTH cepbl U ee
4acTen»

I'masa 15. O0bembI 20

MHOTOrPAHHMKOB 1

TeJ1 BpaleHust

Tema 15.1 O0bembl Coaeprxanue yueOHOro MaTepuaJa 4

MPSIMBIX OcHoBHble MOHATUA. OOBEM NpsAMOYroyibHOro mnapamienenuneaa. OobeMm

NapajuIesIeuIIeI0B, psIMON TpeyroibHON npu3Mbl. O0bEM MHOTOYTOJIbHOM MPSIMON IPU3MBI.

npusMel ¥ nWIMHAPa | [lpakTH4ecKoe 3aHsTHE 6
[TpakTryeckas padora Ne62 o Teme «OOBEMBI MPSIMBIX MapaJLICIICIHUIIEIOB,
MPU3MBI U ITWIHH]IPAY

Tema 15.2 O0vem Coaepixkanue yueOHOro MaTepuaJa 4

reOMETPUYECKON
¢burypsl ¢ 3aJaHHBIMH

[IpumeHeHne WHTErpajlbHOW CyYMMBbI K BBIYUCIEHHIO o00bema. OO0bem
HAKJIOHHOW MpU3Mbl (HAaKJIOHHOTO IumHApa). O0beM mupamuasl. O0BeM
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IJIOIAIMHU
MOIIEPEYHBIX CEUECHUI

yceyeHHoW mupamuasl. O0bem Tenma BpameHus. O0beM koHyca. OObeM
yceueHHOro konyca. O0béM mapa. OO0bem mapoBoro cermeHra. O0bem
mapoBoro ciost. O0beM mapoBoro cekropa. O0bEMbI IPYTHUX TEJ BpaIleHUsl.

IIpakTHyeckoe 3aHsATHE 6
[Ipaktrueckas padora Ne63 mo teme «OObeM TreoMeTpUuYeCKOW (UTYpHI C
3aJIaHHBIMHU IIJIOLIAISIMU [TONEPEYHBIX CEUEHUII»
I'maBa 16. Dy1emMeHTHI 12
KOMOMHATOPUKH U
TEOPHHU BEPOSITHOCTEH
Tema 16.1 DnemMeHTsI Coaeprxanue yueOHOIro MaTepuaJa 2
KOMOHHATOPUKH Pa3zmemienus. [lepecranoBku. CoueTaHusl.
IIpakTHYeckoe 3aHATHE 4
[TpakTuueckas padota Noe64 o remMe «I7eMEHTh KOMOMHATOPUKI
Tema 16.2 DnemeHTsI Coaep:xanue y4eOHOro MaTepHuaJia 3
TEOpUM BEPOATHOCTEW | CiydaiiHble COOBITHS, BEPOSTHOCTH COOBITHA. TeopeMbl  CIOXKCHHS
BeposiTHOcTe. Teopembl yMHOXeHMsI BeposiTHOocTed. dopmynia MOJIHOM
BeposiTHOCcTH. Dopmyna baiteca. IloBropenue wucnsiTanui. Dopmyia
bepnynnu.
IIpakTHyeckoe 3aHsATHE 3
ITpakTryeckas pabora Ne65 no Teme «DJ€MEHThI TEOPHH BEPOSTHOCTEH»
I'maBa 17. DiemeHTHI 11
MaTeMaTH4eCKOM
CTATHCTHKH
Tema 17.1 OcHOBHBIE Coaeprxanue yueOHOro MaTepuaJa 5
3aJa4u ¥ MOHATUS 3amaun  MaTeMaTU4ecKOM CTaTUCTUKU. ['eHepanbHas M BBIOOpOYHAs
COBOKYIHOCTU. BpiOopka c¢ Bo3BpaiieHueM u 06e3 Bo3BpauieHus. CrocoOsbl
otOopa.
IIpakTHyeckoe 3aHsATHE 3
ITpakTruyeckas pabora Ne66 o Teme «3a1auu MaTeMaTHUYECKOM CTATUCTUKI
Tema 17.2 Coaepxanue yueOHOIro MaTepuaJia 2
Craructuueckoe OcHOBHBIE TOHATHUS. DMmUpHuecKass (yHKuMsA pacrpenesneHus. [lonuron u
pacnpezeneHue rucTorpamma.
BBIOOpKHU
IIpakTHyeckoe 3aHsATHE 1

Wroroas koHTpoapHast paboTa 3a 4 cemecTp
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CamocrosiTeJibHbIe PadoThl 32

CamocrosarenbHas pabora Ne32 CocraBieHHe MEHTAJIbHOW KapThl MO TeMme | 6
«Durypsl BpaleHus 1 IIONa 1 MOBEPXHOCTEH»

CamocrosarenbHas pabora Ne33 CocraBieHre MEHTAJbHOW KapThl MO TeMe | 6
«O0BeMbl MHOTOTPAaHHUKOB U TEJI BPAIICHHSD)

CamocrositenbHas pabota Ne34 6
Pemenue 3amad o reme: OO6beM reoMeTpuuecKol (pUrypsl
CamocrositenpHast padora Ne35 6

Pemenne 3aJa4 110 TEMCE: KOM6I/IHaTOpI/IKa

CamocrositenpHas padota Ne36 [ToaroroBka K HTOrOBOM KOHTPOJILHOM padoTe | 8

KoncyabTanumn 1

Bcero: 428

Jlis XapakTepUCTUKU YPOBHS OCBOCHMSI yUeOHOr0 MaTepualla UCIOJIb3YIOTCS CIelyIolue 0003HaueHus:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHEee U3YUYECHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIHN (BBIIOIHEHUE IEATEIBHOCTH 110 00pa31y, MHCTPYKIIUHU UJIH [10]] PYKOBOACTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHHE JACATEIBHOCTH, pEIIeHHe TPOOJIEMHBIX 3a/1a4)
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3. YcjaoBus peanuzanuu y4eOHOH AUCHHIIUHBI

3.1. Tpeﬁosam/m K MUHUMAJBbHOMY MaTE€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo
Peamuzanms ImporpaMmbl JHUCHHUITIIINHBI Tpe6yeT HaJIn4us yqeGHoro KabuHeTa «MaTemaTHKa:
anrera 1 HadaJla MaTCMaTUYCCKOI'o aHaJIn3a, rCOMCTPUSI»

OobopynoBanue y4ueOHOro KabuHeTa:

- paboyee MECTO MPero1aBaTes;

- paboumne MecTa 1o KOJIMYECTBY 00YJarOIUXCs;
- ayJIMTOPHAsS JTOCKA JJIS TUChMA;

- YEPTEIKHBIE UHCTPYMEHTBI;

- CTEHIOBBIC TAOJIHIIbI;

- KapKacHBIC MOJICIIM TEOMETPHUYECKHUX (PUryp;

- TEOMETpUYECKUE (PUTYPHI.

Texnuueckue cpeacTBa 00y4eHus:

- KQJIbKYJIATOPBIL;

- TMEpPCOHAIBHBIA KOMIIBIOTED C BBIXOJOM B HHTEpHET, JIMIEH3UOHHBIM MPOIPAMMHBIM
obecrnieueHreM 00IIeTo 1 MPOPECCHOHATBHOTO Ha3HAYCHHUS

- MyJIBTUMEUIHOE 000pyI0BaHHE.

3.2. UndopmannonHoe odecniedeHue o0yueHust

Ilepeyenb pekoMeHyeMbIX YUeOHBIX U3IaHUI,
HNuTepHeT-pecypcoB, 10MOJTHUTEIbHOMH JTUTEPATYPHI

OcHOBHbIE HCTOYHHKH:

1. boromonos H.B., Camoiinenko [I.M. Marematuka: yueouuk CIIO/H.B. boromonos, I1.1.
Cawmoiinenko. — 5-e u3f., nepepad. u gon. — M.: UznarensctBo FOpaiit, 2019. — 401 c. — (Cepusi:
[TpodeccuonansHoe 00pa3oBaHUE).

2. boromonos H.B. 3amaun ¢ pemenusmu. B 2 4. Yacte 1: yue6. mocobue mis CIIO/H.B.
boromonoB. — 2-e u3a., ucnp. u gom. — M.: M3garensctBo IOpaiit, 2019. — 439 c¢. — (Cepus:
[TpodeccuonansHoe 00pazoBaHuE).

3. boromonos H.B. 3anaun c pemenusmu. B 2 u. Yacts 2: yue6. nmocodue mis CITO/H.B.
BoromonoB. — 2-e u3g., ucnp. u gom. — M.: MsparensctBo lOpaiit, 2019. — 320 c. — (Cepus:
[TpodeccuonansHoe 00pa3oBaHUE).

4. Kpemep H.III., MaremaTuka jyist KoJJIeKeH: yaeOHOE MOCOOHe JIJIst TOCTYMAIOIINUX B BY3bl/
no penakiuu H.I. Kpemepa. — 10 — e uzn., nepepa0. u gon. — Mocksa: U3narensctBo IOpaiit, 2019. -
346 c. — (IlpodeccuonansHoe oOpazoBaHue).

5. JlomacoBa O.M. 3amayHuk ans8 CpeAaHero MpodecCHOHAILHOrO0 00pa3oBaHUs 11O
matemaruke. Jlomacosa O.1. — Mkesck. 2015. — 111c.

I[OHOJIHI/ITCJIBHLIG HCTOYHHUKMU:

1. «Bukropus mirocy, MaremaTnka B Tabinnax u cxemax. J{Jis IKOIbHUKOB U a0UTYPUEHTOB.
Uzn. 2-e, uctip.u pom. CII6, «Buktopus mitocy», 2012. — 224 ctp.

2. AmmmvoB III.A. Martemarnka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHAIHM3a, TE€OMETPHSL.
Anrebpa u Hadana matemaruyeckoro ananusa 10-11 kiaccsl: yueb. [{nsg o6meoOpa3oBaT, OpraHu3arIHii:
6a3oBbiii U yriyoa.yposau / [LLILA. Anumos u np.]. — 7 uza. — M.: Ilpocsemienne, 2019. —463 c. : ni.

3. bammakoB M.U., Maremaruka (6a30Bblii ypoBeHb): yueOHuk st 10 kiacca: cpenHee
obmee obpazoBanne / M.W. bammakos. — M.: U3gatenbckuit ieHTp «Akagemusi», 2014. — 304 ¢
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4. bammakoB M.U., Matemarnka (0a30BbIii ypoBeHB): yueOHWK ansi 11 kiacca: cpemnee
obmee obpazoBanue / M.W. bammmakos. — M.: U3agatenbckuii ieHTp «Akagemusi», 2014. — 320 ¢

5. bBammakoB M.U., Marematuka 10 kmacc: cOopHHK 3amad: cpenHee odriee oOpasoBanue /
M.U. bammakoB. — M.: 3patensckuii neHTp «Akaaemus», 2014. —272 ¢

6. bammakoB M.U., Maremaruka 11 kmacc: cOopHHK 3amad: cpemnee (TOiHOE) oOIIee
obpazoBanue / M.W. bammmaxkos. — 3-¢ u3z. - M.: U3parenbckuii neHTp «Akagemusi», 2014. — 288 ¢

7. BbammakoB M.U., Maremaruka. 3amaqnuk: y4e0. mocodue st oOpa3oBaT. YUpexaeHUn
Hay. u cpea. npod. Obpazoanus / M.M. bammakoB. — 2-e¢ uzn.,crep. — M.: M3naTenbCkuii LEHTP
«Axagemus», 2013. — 416 c.

8. bammako M.U., Marematuka: yueOHUK U1 YIpEKACHUN Ha4. U cpell. Mpod. oOpa3oBaHUs
/ M.M. bammaxkoB. — 5-e uzn., ucnp. — M.: U3narensckuii neHTp «Axagemus», 2014r. — 256 c.

9. T'yces B.A., Maremartuka jyisi mpoeccHii U CIIeHAIbHOCTEH COIUATbHO-3KOHOMHYECKOTO
npodwis: y4eOHHK JUisi 00pa3oBar. yUpekJIeHUN Had. U cped. npod. odpazoBanus / B.A. I'yces, C.I'.
I'puropses, C.B. UBoaruna. — 3-¢ u3., crep. — M.: U3narenbckuii neHTp «Axkagemus», 2012. — 384c.

10. EpmoBa A.Il., I'onoGoponsko B.B., Bes mikonbHas MaTeMaTHKa B CaMOCTOSITENIBHBIX U
KOHTPOJIbHBIX paboTax. Anredpa 7-11. — M.: Mnekca, 2010, - 640 c.

11. MopnkoBuu A.I'., Anrebpa 9 kmacc: meroamyeckoe mocooue st yuurens / A.l.
Mopakosuy, I1.B. CemenoB. — M.: Maemo3suna, 2010. — 72c.: u.

12. OmwxoBas JI.C., Marematuka. [loBropenue kypca B ¢popmare EI'D. PabGouas mporpamma:
yuebHo-MeTonyeckoe nmocodbue / noa penakuuein O.®@. Jlvicenko, C.}HO. Kynabyxosa. — PoctoB-Ha-
Hony: Jlernon-M, 2011. — 176¢. — (I'otoBumces k EI'D).

13. Pypykun A.H. Iloypounsie pa3pabotku no anrebpe u Havanam aHanmza: 10 kmace. -M.:
BAKO,2011. - 352¢. - (B mOMOIIIb IIKOJIBHOMY YYUTEIIIO).

14. Turapenko A.M., 6000 3aga4 Mo mMareMaTHKe OT MPOCTEHIIMX 0 OJMMMIHAAHBIX / A.M.
Turapenko. — PocroB u//l: ®enuke, 2011. — 432 ¢. — (3npaBcTByH, mKomal).

15. Yepxkacos O.10., Maremaruka. [Tocobue ams nocrynaronux B By3sl: yue0. nocodue / O.10.
Uepkacos, A.I'. fAxyme. — M.: lpoda, 2010. — 653,[3] c. : um.

16. Sposenko B.A., Iloypounsie pazpabotku o reometpuu: 10 xiacc / Coct. B.A. SIpoBeHko.
- M.: BAKO, 2009. - 304 c. — (B nmoMonip MKOJIbHOMY YYUTENIO).

HNuTepHeT pecypcebl:

1. Tazera "Marematuka" wuszngatensckoro jgoma '"IlepBoe centsiOpss”. Pexum nocryma:
http://mat.1september.ru

2. JucranmnuoHHoe ooydenue. Pexxum goctyna: https://myl.1september.ru/request.php

3. 3aHuMaTenbHAs MaTeMaTHKa _ [IKOJbHUKAM (OJMMITHA/IBI, UTPBI, KOHKYPCHI

4. Jloruueckue 3a/1a4n U TOJ0BOIOMKHU. Pexxum moctyma: http://smekalka.pp.ru

o Maremaruke). Pexxum mpocrym: http://www.math_on_line.com

5. Ilopram Math.ru: Oubnmoreka, MeauaTeka, OJMMITHAMAbBI, 3aJaud, HAYYHBIC IIKOJIBI,
YUYHUTENbCKas, ICTOPUS MaTeMaTHKH. Pexxum moctyna: http://www.math.ru

6. Caiit mas moaroroku Kk EI'D. Pesxxum noctymna: http://reshy.ege.ru
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4. KoHTpOJb U OlleHKa Pe3y/JbTAaTOB OCBOCHHSA Y4eOHOM AN CIMIIIMHBI

OCHOBHO#1 IIEIIBI0 OIICHKH OCBOCHMS yqe6H0171 JUCLHHMIIIIMHBI SABJIACTCA OLCHKa OCBOCHU

YMEHUHN U YCBOCHHBIX 3HAHUM.

OHGHKa KadyeCcTBa OCBOCHHA yq€6HOﬁ JUCHUIIIMHBI BKJIIOYACT TeKYI_HI/Iﬁ KOHTPOJIb 3HaHI/II>'I,

IIPOMEXXYTOUHYIO aTTECTALIHIO 00yJaIOIIUXCSL.

HpOMC)KyTO‘IHOﬁ aTTeCTaHHeﬁ 110 JUCHHUITIIIMHE ABJIACTCA 3K3aMCH.

KoHTpoib M oOleHKa pe3ynbTaToB OCBOCHUS Y4eOHOW IMCHUIUIMHBI OCYIIECTBIISCTCS
IPEernoJiaBaTesieM B MPOLECCe MPOBEICHHS MPAKTUUYECKUX, CAMOCTOATENbHBIX, KOHTPOJIbHBIX PadoT u

OK3aMcCHa.

PesyabTaTnl 00yueHus
(oCBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHUS)

@opMbI M MeETOAbI KOHTPOJIS H OUEHKHU
pe3yJbTaToB 00y4YeHust

YMmenus:

AJITEBPA

- BBINOJHATH apu(METHUECKUE NEHCTBUA HaX
YHUCIIaMH, COYeTas YCTHbIE M HHCHMCHHBIC
IMPpHUEMBI; HaAXOOUTb HpI/I6J'II/I)KeHHI)IC 3Ha4YCHUA
BEJIMYMH ¥  TOTPEHIHOCTH  BBIYUCICHUHN
(aOconoTHasE W OTHOCHUTENIbHAS); CPAaBHUBATH
YHCIIOBBIE BHIPAKEHHUS;

Ouenka pe3ynbTaTOB BBITIOJIHCHHUSL:
IPAaKTHYECKOH  paboThl;  CaMOCTOATEIHHOM
paboThI; KOHTPOJIBHON PAOOTHI, IK3aMEHa.

- HaxOOUThb 3HAYEHHs KOPHs, CTEIICHH,
norapudma, TPUrOHOMETPUYECKUX BbIPAXKEHUN
Ha OCHOBE OINPEICICHUSA, HCIOIb3Yys IIPH
HE00XO0AMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA;
[10JIb30BAThCA NPUOIMKEHHOW OLEHKON IpH
IIPAKTUYECKHUX PACUYETAX;

Ouenka pe3yabTaToOB BBITIOJIHCHUS:
OPAaKTHYECKOH  paboThl;  CaMOCTOATEIbHOM
paboThI; KOHTPOJIHHON PAOOTHI, IK3aMEHA.

- BBIIOJHATH IpeoOpa3oBaHMsI BbIPAXKEHU,
IIPUMEHSIA bopmyisbl, CBSI3aHHBIE co
CBOMCTBaMH CTEIICHEH, aorapu@mos,
TPUTOHOMETPHUECKUX (DYHKIIMH;

Ouenka pe3yabTaToOB BBITIOJIHCHUS:
IPAaKTHYECKOH  paboThl;  CaMOCTOATEIHHOM
paboThI; KOHTPOJIHHON PAOOTHI, IK3aMEHA.

DOyHKUMH U TPaPUKU

- BBIUKCIIATH 3Haue€HUe (PyHKLNHU 10 33JaHHOMY
3HAYeHHUI0  apryMeHTa TMpU  Pa3IUYHBIX
croco0ax 3afaHusi QyHKIINH;

Ornenka pe3yabTaToOB BBITIOJIHCHUS:
NPAaKTHYECKOH  paboThl;  CaMOCTOATEIHHOM
paboThI; KOHTPOJILHON PabOTHI, SK3aMEHa.

- OMNpeAeNsATh OCHOBHBIE CBOMCTBA YHUCIIOBBIX
(GyHKUIMH, MIUTIOCTPUPOBATh UX Ha IrpaduKax;

Ornenka pe3yabTaToOB BBITIOJIHCHHUS:
NPAaKTHYECKOH  paboOThl;  CaMOCTOATEIHHOM
paboTHI; KOHTPOJILHON PabOTHI, IK3aMEHa.

- CcTpouTh rpaduKu H3yYEHHBIX (QYHKIHH,
WUTIOCTPUPOBaTh MO  TpaduKy  CBOMCTBa
AJIEMEHTAPHbBIX (PYHKIINIH;

Ornenka pe3yabTaToOB BBITIOJIHCHUS:
MPAaKTHYECKOH  paboOThl;  CaMOCTOATEIHHOM
paboTHI; KOHTPOJILHON PabOTHI, IK3aMEHa.

- HCMOJNB30BaTh TOHATHE (YHKIUU I
OINMHUCAaHUS U aHAJIN3a 3aBUCUMOCTEN
BEJINYHH;

Onenka pE3yJIBTaTOB BBITIOJITHEHMS:
MPaKTUYECKOW  paboThl;  CaMOCTOSITENbHOM
paboThl; KOHTPOJIBHOM PabOTHI, IK3aMEHA.

Hauana MmaTeMaTH4eCKOro aHAJIHU3a

- HaXOINUThb
dyHKIm;

MIPOU3BOJHBIC 3JICMCHTAPHBIX

Ouenka pEe3yJIbTaTOB BBITIOJTHECHHS:
MPAKTUYECKOW  paboThl;  CaMOCTOSITENLHOMI
paboTHI; KOHTPOJILHON PabOTHI, SK3aMEHa.

- UCIOJb30BaTh NPOU3BOJIHYIO I M3yYEHUs
CBOMCTB (DYHKIIMIA U TOCTPOEHUS ITpauKOB;

Onenka pE3yJIBTaTOB BBITIOJIHEHUS:
MPaKTUYECKOW  paboThl;  CaMOCTOSITENbHOM
paboThbI; KOHTPOJIBHON PabOTHI, IK3aMEHA.
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- NPUMEHATh NMPOU3BOIHYIO Ul NPOBEICHUS
NpUOIMKEHHBIX BBIYMCICHUH, pelarh 3a1a4u
IIPUKJIAZHOTO XapakTepa Ha HAXOXKICHUE
HanOOJIBIIETO ¥ HANMEHBILIETO 3HAYCHHUS;

Onenka pE3yJIBTaTOB BBITIOJHEHUS:
MPAKTUYECKONH  paboThl;  CaMOCTOSTEIbHOM
palboThI; KOHTPOJIBHON PabOTHI, IK3aMEHA.

- BBIYUCJIATH B HpOCTeﬁH.IPIX clIydadax 1iomaian
1 00BEMBI C MCIIOJIb30BAaHUEM OIPEICIICHHOTO
MHTerpala,

Ouenka pe3ynbTaTOB BBITIOJIHCHHUSL:
NPaKTUYECKOH  pabOThl;  CaMOCTOSTEILHOM
paboThI; KOHTPOJIBHOM PabOTHI, IK3aMEHA.

YPaBHeHI/Iﬂ U HEPABCHCTBA

- pemarh palHOHAIBHBIE, TOKa3aTelbHble, | OneHKa pe3yIbTaTOB BBITIOJTHCHHS:
JorapupMHUECKHE, TPUTOHOMETPHUYECKHUE | MPAKTHYECKOW  pabOThl;  CaMOCTOSTEIHLHOU
yYpaBHEHUsS, CBOJSAIIUECS K JIMHEWHBIM | | paOOTHI; KOHTPOJIbHOU paboThI,
KBaJpaTHbIM, a  TaKXKe  aHAJIOTWYHbBIC | HHIUBUIYAJIHHOTO IPOCKTA U IK3aMEHA.
HEPABEHCTBA U CUCTEMBIL;
- UCTOJIB30BaTh Tpaduueckuii MeToy pemenus | OueHka pe3ysIbTaToB BBITTOJIHCHUS:
ypaBHEHUI U HEPABEHCTB; MPAKTUYECKOW  pabOThI;  CaMOCTOSITEILHOM
paboTHI; KOHTPOJIbHOM padoTHI,
WHMBUIYAILHOTO TIPOCKTA M dK3aMeHa.
- n300pakaTh Ha KOOpAWMHATHOW TuiockocTH | OreHka pe3yNnbTaTOB BBITIOJTHEHHUS:
pelIeHUs YpaBHEHHH, HEPABEHCTB M CHCTEM C | IPAKTHYECKOH  pabOThI;  CaMOCTOSTEILHOM
JIBYMsI HCMU3BECTHBIMU; paboTHI, KOHTPOJIbHOH paboThI,
WHMBUIYAILHOTO TIPOCKTA U dK3aMEHa.
- CcOoCTaBlsTh U pemarb ypaBHeHuss u | OneHka pe3yNnbTaTOB BBITIOJTHEHHUS:
HEPABCHCTBA, CBS3BIBAIONINE HEU3BECTHHIC | MPAKTHYECKON  pabOThl;  CaMOCTOSTEIBHON
BEJIMYMHBI B TEKCTOBBIX (B TOM 4YHCIE | pabOThI; KOHTPOJIbHOH paboThI,

MPUKJIAIHBIX) 3aa4ax.

WHIAWBUAYAJIIBHOT'O ITPOCKTA U OK3aMCHaA.

KOMBHUHATOPUKA, CTATUCTUKA U
TEOPHS BEPOSITHOCTEM

- pemarh npocTeiire KOMOMHATOPHBIE 331241
METOJIOM Itepedopa, a TAKKe C UCIIOJIb30BAHUEM
U3BECTHBIX (hopMyI;

Onenka pE3yJIbTaTOB BBITOJIHEHUS:
IPAKTUYECKOM  paboOThl;  CaMOCTOATEIbHOU
paboThI; KOHTPOJILHON PabOTHI, FK3aMEHa.

- BBIYUCIIATH B HpOCTCfIIHI/IX CJ'Iy‘IafIX
BEPOSITHOCTH COOBITUH Ha OCHOBE TOJICUETA
YHCJIa KCXOJOB;

Ornenka pe3yabTaToOB BBITIOJIHCHUS:
NPAaKTHYECKOH  paboOThl;  CaMOCTOATEIHHOM
paboThHI; KOHTPOJILHON PabOTHI, SK3aMEHa.

I'EOMETPUA

- pacmo3HaBaTh Ha YepTeXkKax U MOJENIX
MIPOCTPAHCTBEHHbIE  (OPMBI;  COOTHOCHTD
TpeXMepHble OOBEKThI C WX OINUCAHUSIMH,
M300paKCHUSIMU;

Onenka pE3yJIBTaTOB BBITIOJTHEHMS:
MPaKTUYECKOW  paboThl;  CaMOCTOSITENIbHOMN
paboThI; KOHTPOJIBHON PabOTHI, IK3aMEHa.

- OUCHIBATh B3aUMHOE PACTIOJIO0KEHHUE MPSMBIX
u IJIOCKOCTEM B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOHM CYXIEHHS 00 3TOM
pacrnosoKeHUH;

Onenka pE3yJIBTaTOB BBITIOJITHEHMS:
MPaKTUYECKOW  paboThl;  CaMOCTOSITENbHOMI
paboOThI; KOHTPOJIBHON PabOTHI, IK3aMEHa.

- aHaJIM3UpoBaTh B IHpocTedmux ciaydasx | OneHka pE3yJIBTaTOB BBITIOJTHEHMS:
B3aMMHOE  pAacloJIO)KEHHE  OOBEKTOB B | IPAKTUYECKOH  pabOThl;  CaMOCTOSATENIBHOM
IIPOCTPAHCTBE; paboThI; KOHTPOJIBHOW PabOTHI, IK3aMEHA.

- u300paxaTb OCHOBHBIE MHOTOrpaHHMKH M | OueHka pE3yJIBTaTOB BBITIOJTHEHMS:
Kpyrjble Tella; BBHIIOJHATh UYEPTEKU IO | MPAKTUYECKO  padoThl;  caMOCTOSATEIbHON
YCIIOBUSIM 3a7ady; paboThI; KOHTPOJIBHON PabOTHI, IK3aMEHA.

- CTPOMTD IpOCTEHIINe cedeHus Kyoa, mpusmsl, | Ouenka pE3yJIBTaTOB BBITIOJTHEHMSL:
MApaMU/IBL; MPaKTUYECKOW  paboThl;  CaMOCTOSITENbHOM

paboThI; KOHTPOJIHLHON PAOOTHI, SK3aMEHa.
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- pemiath IUITAHUMETPHYCCKHE W TMPOCTECHIIIHE
CTEPCOMETPUUCCKUC 3aJaud Ha HaXOXJICHHUC
FE€OMETPHYECKUX  BEIWYMH  (IUIMH, YIJIOB,
mIommajei, 00beMoB);

OrneHka

pe3yJIbTaTOB

MpaKTUYeCKOH  paboThI,
paboThI; KOHTPOJIBHOM PadOTHI, IK3aMeHa.

BEBIIOJIHEHUS
CaMOCTOSITEIbHOU

- UCIIOJIb30BATh npu peleHn:
CTEPEOMETPUYCCKHX 3a/1a4

OneHka

pe3yNIbTaTOB

MpaKTUYeCKOH  paboThI,
paboThI; KOHTPOJIBHOM PabOTHI, IK3aMEHa.

BBIIOJIHEHUS
CaMOCTOSITEIbHOU

IJIAHUMETPUYECKUE (DAKThI U METOJIBI;
- MPOBOJAMTH JIOKA3aTEJIbHBIE PACCYXKICHUS B
X0JI¢ PEIICHUS 3a]1a4.

OneHka

pe3yJbTaTOB

MpaKTUYeCKOoH  paboThl,
paboThI; KOHTPOJIBHOM PabOTHI, IK3aMEHa.

BBIIOJIHEHUS
CaMOCTOSITEIbHON

3HaHud:

- 3HAYCHHE MaTeMaTHYECKOM HAayKu JId
pelIieHusl 3a7ad, BO3HUKAIOIIMX B TEOPHH H
IIPaKTUKE;, IIMUPOTY M B TO XK€ BpeMs
OrpaHUYECHHOCTb PUMECHEHHS
MAaTeMaTUYCCKUX MCTOAOB K aHaJlu3ly H
UCCJICIOBAaHUIO TPOIECCOB W SIBICHHHA B
IIpUPO/IE U OOIIECTBE;

Orenka

pe3yJIbTaToB

MPaKTHYECKOH  paboThI;
paboThI; KOHTPOJIHHON PAOOTHI, IK3aMEHa.

BBITTOJTHCHHA
CaMOCTOSITEIbHOM

- 3HaYeHWE TMPAKTUKK U  BOIPOCOB,
BO3HHUKAIOIIMX B CaMOW MaTeMaTUKE JJis
(dbopMUpOBaHUS U Pa3BUTHS MaTeMaTHYEeCKON
HayK{; HWCTOPUIO PA3BUTHUSA TOHATHS YHMCTA,
CO3/IaHUS

MaTeMaTHYeCKOro aHaJIn3a,

BO3HUKHOBEHHUSI U PA3BUTHUS T€OMETPHUU;

OneHka

pPE3yIbTaTOB

IPAKTUYECKOH  paboThI;
paboThl; KOHTPOJIBHON PabOTHI, IK3aMEHA.

BBIIOJIHEHUS
CaMOCTOSITEIbHOU

- YHUBEpCAJbHBIA XapaKTep 3aKOHOB JIOTMKHU
MaTeMaTHYECKUX paccyXJIeHHH, 150,
MIPUMEHUMOCTh BO BCEX o0acTsax
YeJIOBCUCCKON ICATCILHOCTH;

OneHka

pe3ynbTaTOB

MPaKTUYECKOH  paboThI;
paboOThI; KOHTPOJIBHON PabOTHI, IK3aMEHa.

BBITIOJTHEHUS
CaMOCTOSITEIbHOU

- BCPOSITHOCTHBIM  XapakTep  pa3IMYHbIX
MPOIIECCOB OKPY)KAIOIIET0 MUPA.

OneHka

pe3ynbTaTOB

MPaKTUYECKOH  paboThI;
paboThI; KOHTPOJIBHON PabOTHI, IK3aMEHa.

BBITIOJTHEHUS
CaMOCTOSITEIbHOU

Pa3paborumk:
[IpenonaBarenbs MaTeMaTUKH
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