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Pabouas mporpamma 1o maTemMaTHKe cocTaBiieHa Ha ocHOoBe denepanbHOro rocyaapcTBEHHOTO
00pa30BaTeNpHOTO CTaHIapTa CpeaHero odmero obpa3zoBaHus (¢ u3MmeHeHusmu ot 12.08.2022),
MIPUMEPHOI MPOrpaMMbI CpeHEro 001Iero o0pa3oBaHus 10 MaTEMaTHKE.

Opranusanus-pa3padoTiuK: I'ocynmapcTBeHHOE O0DKETHOE npodeccroHaibHOE
oOpasoBaTenpHOE yupexaeHue Hrpkeroponackon o6imactu «Ap3aMacCKHii MEIUIIMHCKUN KOJUISIDK.



1. IACIOPT PABOYEM ITPOI'PAMMBI 110 OJ1.06 MaTemaTnka

[Tporpamma oOmeoOpazoBaTebHON YIeOHOM AUCITUIUTHHBI «MaTtemaTrkay mpeaHa3HaueHa
st u3ydeHus: matematuka B CIIO, peanm3yrommx o0pa3oBaTeNbHYIO MPOrpaMMy CpPEIHETO
oOmrero oOpa3oBaHUsl B TIpejieiax OCBOSHHS OCHOBHOH MpogecCHOHAIBLHONW 00pa3oBaTeIbHOM
nporpammbl CITO (OIIOIT CIIO) Ha 6a3e OCHOBHOro 00IIEro oOpa3oBaHUS MPU MOJITOTOBKE
KBAJTM(UIIUPOBAHHBIX PA0OUYUX, CITYXKAIIUX, CIICIIUAIACTOB CPEIHETO 3BCHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero oOpa3oBaHws,
NPEIBSBISIEMBIX K CTPYKTYpE, COJCPKAHHIO W PE3yJIbTaTaM OCBOCHHUS Y4e€OHOW TUCIMILIMHBI
«Maremarukay.

ConeprkaHue mporpaMMbl «MaremaTrhkay HaIlpaBlIeHO Ha JOCTH)KEHUE CIICIYIONUX IeJIe:

- ¢dopMUpOBaHHE IEHTPAIBHBIX MAaTEMaTHYECKHUX TOHATUH (YHUCIO, BEIUYHHA,
reoMeTpuyueckas (Qurypa, NEpeMEHHAas, BEPOSTHOCTb, (YHKIUS, TPOM3BOJHAS, HWHTErpa),
o0ecreynBaIuX PEEeMCTBEHHOCTh M TEPCIEKTHBHOCTh MAaTeMaTHYECKOro O0O0pa3oBaHHA
00ydJaromuxcs;

- TIOZIBe/IeHNE O0YyYaroImUXCcs Ha JTIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTeMaTHKHd M OKPYXAIoLIero MUpa, TMOHUMAHHIO MAaTEeMAaTUKHA KaK YacTH OOIIEH KyJIbTyphI
YeJI0BEYECTBA;

- pa3BUTHEC HMHTEIUICKTYAIBHBIX M  TBOPUYECKMX  CHOCOOHOCTEH  OOydaromuxcs,
MO3HABATEIIBHON aKTHBHOCTH, UCCIICIOBATEIIbCKIX YMEHUH, KPUTUIHOCTH MBIIIICHUS, HHTEpeca
K U3YYCHHIO MaTEMAaTHUKH;

- hopmupoBanHue HYHKIIMOHAIBHON MaTeMaTHYeCKOH TPAMOTHOCTH: YMEHHS PACIIO3HABATH
MaTeMaTHYECKUE aCTIEKThI B PEATbHBIX )KU3HEHHBIX CUTYAIMSIX U IIPH U3YYCHUH JIPYTUX YUCOHBIX
MIPEIMETOB, TPOSBICHUS 3aBUCHMOCTCH W 3aKOHOMEPHOCTEH, (OpMYyIHpOBATh MX Ha S3BIKE
MaTeMaTHKU U CO3JlaBaTh MAaTEMaTHYCCKHE MOJECIH, NMPHUMEHSATh OCBOCHHBIN MaTeMaTHUYCCKHI
anmapar Ui PeIIeHUs IMPaKTUKO-OPUCHTHPOBAHHBIX 3a/1a4, MHTEPIPETUPOBAThH W OIICHUBATH
MIOJTy4YCHHBIC PE3YIIbTaT.

Huctnmmummaa  «Marematuka»  BXOOUT B MPEIMETHYIO — 00JacTb  JUCIUIUIAH
00111e00pa30BaTEILHOTO IUKJIA U SBIISIETCS 00513aTEIBHOM IS U3YUCHHSL.

Ilepeyenb TpeOGOBaHMIi K Pe3yJIbTATAM OCBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

HanmeHoBaHue pe3ynbraTa 00yueHHs

Jluunocmmoie - OCO3HaHHE OOYYAIOUIMMHUCS POCCUHCKOW TPaXNaHCKOH HMIEHTHYHOCTH;
pe3yrbmamaol TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOATEIBHOCTH M CaMOOIPEIEICHUIO;
HaJIMYMe MOTUBALMU K 00YUYEHHUIO U IMYHOCTHOMY Pa3BUTHIO;

- LIEJICHANPABICHHOE PA3BUTUE BHYTPEHHEN MMO3ULIUN JIMYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEH HapoaoB Pocculickonn dPenepanuu,
UCTOPUYECKHX M HAIlMOHAJIBHO-KYJIBTYPHBIX Tpaaului, (GopMupoBaHUE
CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYINLHUOHHOIO MHPOBO33PEHUS, MPABOCO3HAHMS, HKOJIOTUYECKOU
KYJIBTYpbI, CIOCOOHOCTH CTaBUTh 1IE€JIH U CTPOUTH JKU3HEHHbIE IJIaHBI,

Memanpeomemnvie | - OCBOCHHbIE OOYYAIOIIUMUCS MEXKIIPEJAMETHBIC TMOHATHA U YHHBEPCAIbHbIC
pe3yremamaol yueOHbIe TEUCTBUS (PETYIISITUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);
- CIOCOOHOCTh WX WCHOJb30BAaHUS B IO3HABATEIBHOW U COLMAIHHOU
MPaKTUKE, TOTOBHOCTh K CaMOCTOSTEIbHOMY TUIAHHPOBAHUIO |
OCYIIECTBIICHUIO y4eOHOW JESITeNbHOCTH, OpraHMU3alih  Yy4eOHOTro
COTPYAHUYECTBA C TEIArOTMUYECKUMHU PaOOTHHUKAMU M CBEPCTHHUKAMH, K
YYaCTHUIO B MOCTPOCHUH WHANBUAYAIbHON 00pa30BaTeIbHON TPACKTOPHUH;
- OBJIaJICHUE HABBIKAMH Y4EOHO-HUCCIIEA0BATEIBCKOM, MPOSKTHON U
COITMAIbHOM JIEATENbHOCTH;

Ilpeomemnvle 1) BrmajeHHWe METOJAaMH JIOKA3aTeNIbCTB, alrOPUTMAMHU PEIICHUS 3a/1ad;
pe3ynibmamasi yMeHue (GpopMyIHpoBaThH ONMPEAETIEHUS, aKCHOMbBI U TEOPEMBI, TPHUMEHSITh
WX, MPOBOAUTH JIOKA3aTEIHHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

2) yMeHHE ONepHpOBaTh MOHATHUSAMH: CTEIEHb YHUCIA, JOrapupM YHUCIIa;
YMEHUE BBITIOJIHATh BBIUMCICHWE 3HAYCHWH ©W  MpeoOpa3oBaHUS




BBIPQKEHUI €O CTENMEHsSMU M Jorapupmamu, mpeodpazoBaHus IpoOHO-
palMOHATIBHBIX BBIPAXKEHUH;

3) yMeHue omepHpoBaTh MOHSATHSIMH: PAlMOHAIBHBIC, UPPALMOHAIBHBIC,
NOKa3aTeIbHbIC, CTEINEHHBIE, JIOrapu(pMUUYEcKHe, TPUTOHOMETPUYECKHE
YpaBHEHHSI U HEPABEHCTBA, MX CHCTEMBI;

4) yMeHHe OlepHpOBATh MOHATUSAMHU: (DYHKIHS, HENpepbIBHAs (YHKIHUS,
NPOM3BOJHAS, MEPBOOOpa3Has, ONpPEACNCHHBI HWHTErpaj; YMEHHE
HaxoJUTh  INPOU3BOAHBIE  3JJIEMEHTApHBIX  (QyHKUUH,  HCHOIB3YA
CIPaBOYHBIC MAaTEPHAJIbl; UCCIEAOBATh B MPOCTEHIINX CIydasx (yHKIHU
Ha MOHOTOHHOCTb, HAaXOIHWTh HaWOOJNbIINE M HAUMEHBIINE 3HAYCHUS
GyHKUUH; CcTpOUTh I'paMKH MHOTOWIEHOB C MCIIOJB30BAaHMEM armapara
MaTeMaTHYECKOT0 aHalIK3a; TNPHUMEHSATh MPOU3BOJHYIO NpPU PELICHUU
3ajjay Ha JIBWKCHME; pellaTh NPaKTUKO-OPUEHTHPOBAHHBIC 3a7auyd Ha
HauOO0JIbIINE U HAUMEHBIIIEE 3HAUECHUS, HA HaXOXACHUE ITYTH, CKOPOCTH U
YCKOPEHHS;

5) yMmeHue onepupoBaTh HOHSATHUAMH:  pAllMOHAJIBbHAS  (YHKIHS,
noKa3arenabHass (QYHKUUsS, CTelneHHass (QYHKLUs, TPUTOHOMETPUYECKHE
¢yHKIMKM, oOpaTHble (YHKIMH; YMEHHE CTPOUTHh I'paUKH H3Yy4EHHBIX
GyHKUMH, HCHONB30BaTh TpapUKU IPU H3yYECHUMM NPOLECCOB U
3aBUCUMOCTEH, MpH pEIICHUH 3aJal U3 JAPYrHX y4eOHBIM MPEIMETOB U
3ajjad U3 peajbHOM KU3HH; BbIpakaTh (popMylaMH 3aBHCHMOCTH MEXIY
BEJIIMYMHAMU;

6) yMmeHHe peliath TEKCTOBBIC 3aJa4d Pa3HbIX THIIOB (B TOM YHCIE Ha
IPOICHTHI, JIOJIM U YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOIH, 33a4u U3 00JacTh yNpaBlIeHUs JIMYHBIMU U CEMEHHBIMU
(¢uHAHCAMH); COCTAaBIIATH BBIPAKEHHS, YpaBHEHHs, HEPaBEHCTBA W HX
CHUCTEMBbl IO YCJOBHIO 3aJ]aud, HCCIIEAOBaTh IOJIyUEHHOE peIIeHUEe U
OLICHUBATh IPaBAOI0I00HOCTh PE3yJIbTATOB;

7) yMeHHE ONEepUpOBaTh NOHITUSIMU: CPEAHEe apru(pMETHIECKOe, MENaHa,
HauOoJIbIllee U HAMMEHbIIEE 3HAUEHUs, pa3Max, AUCIIEPCHs], CTaHAapTHOE
OTKJIOHEHHE 4YHCIIOBOro Habopa,; yMeHHe H3BJIEKaTh, MHTEPIPETHPOBATH
nH(pOpMalLMIO, IPEJICTABICHHYIO B TaOIUIaX, HA AUarpaMMmax, rpapukax,
OTpaKaloIIyl0 CBOWMCTBA pealbHBIX MPOLECCOB U SIBIECHUI; MpeACTaBIATh
uH(pOpMalLlMI0O € TOMOIIbIO TabNMIl W JAWarpaMM; HCCJIENOBaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHUCJIE C NPUMEHEHUEM Trpaduyeckux
METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

8) yMmMeHue omepupoBaTh HOHITHUSMHU: CIyYailHbI ONBIT W CIy4aifHOE
coObITHE, BEPOATHOCTb CIy4ailHOrO COOBITHS; YMEHUE BBIYUCIATH
BEPOSTHOCTh C HCIOJb30BaHUEM TIpapUUecKuX METOJO0B; NPUMEHSTh
GOpMyNBI CIOXKEHHS W YMHOXEHHS BEPOSTHOCTEH, KOMOWHATOpPHBIC
dakTel M GOpPMYNBl NpPU pEHIEHUH 3a]ay; OLEHHMBATh BEPOSTHOCTU
pearbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMH BEIMYHMHAMH; YMEHHE
IPUBONUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

9) yMmeHue omepupoBaTh MOHSATHSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO,  JABYIPAHHBI  yroj, CKpeIIMBAIOIIMECS  MpsSMBbIE,
NapajyIeIbHOCTh M TEPIEeHIUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, Yroi
MEXIy TPSMBIMH, YOl MEXIY TPSIMOH W IJIOCKOCTBIO, YTOJN MEXIY
IUIOCKOCTSIMH, PAcCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHHE MEXIY
NPSIMBIMH, PACCTOSTHUE MEXIY IIOCKOCTSMHU; YMEHHE WCIOJIb30BATh MPH
pelIeHNH 3ajjad M3y4deHHbIe (AaKThl U TEOPEMbl IUIAHUMETPUU; yMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUPA;

10) ymeHuwe omnepupoBaTh IMOHATHSIMHU: MHOTOTPaHHUK, CEUCHHE
MHOTOTpaHHMKa, KyO, Mmapajuiefienumnesa, npuzMa, nupamuja, ¢urypa u
MOBEPXHOCTh BpallleHUs, IIMIUHJP, KOHYC, 1ap, cdepa, ceueHus: Gurypsl




BpallleHus1, MJIOCKOCTh, KacawIascs cepbl, IWIHHIPA, KOHYCa, TUIONIa b
MOBEPXHOCTH MHUPAMUJIBI, MPU3MBI, KOHYCA, ITWINHAPA, TUIOMAaaAb chepsl,
o0beM Kyba, MPSIMOYTOJIBHOTO MapauleNienureia, MUPAMUIbI, TPU3MBL,
HUAJTUHApPA, KOHYyca, Iapa; yMEHHWe U300pakaTb MHOTOTPAaHHUKUA U
MOBEPXHOCTU BpAIICHUS, X CEYEHUSI OT PYKH, C MOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB M  JJIEKTPOHHBIX CpPEIICTB; YMEHHE pacrno3HaBaTh
CUMMETPUIO B TMPOCTPAHCTBE; YMEHUE pPACIO3HABaTh IMPaBUJIbHBIC
MHOTOTPAHHUKH;

11) ymMmeHue omnepupoBaTh IOHITUSMHU: JBWKCHHE B MPOCTPAHCTBE,
1o100HbBIE GUTYPHI B IPOCTPAHCTBE; UCIIOJIH30BATh OTHOLICHHE ILIOMIACH
MMOBEPXHOCTEH U 00bEMOB MTOAOOHBIX (PUTYp MPHU PEIICHUH 3a/1aY;

12) yMeHHEe BBIYHCIATH T'€OMETPHUYCCKHE BEIWYMHBI (IJIMHA, YTOII,
JIomaab, OO0BEM, IUIONIAb IOBEPXHOCTH), HCIOIB3YS H3yYEHHBIC
(bOpPMYITBI U METO/TBI;

13) yMmeHHMe oOmnepupoBaTh IMOHATHSAMH: TNPSAMOYrojbHas CHCTEMaA
KOOPJAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAJIIPHOE
MPOU3BEJCHUE, YTOJl MEXIY BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEACHUE
BEKTOpPa HA YHUCJIO; HAXOAWTh C IOMOIIBI0 W3YYCHHBIX (HOpMYI
KOOPJIMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMs TOUKAMU;

14) ymeHue BbIOMPATh MOAXOISIIUAN H3YYCHHBIH METOM JUIS PEIICHUS
3a/layd, pacro3HaBaTh MaTeMaTH4YecKue (aKThl W MaTeMaTHYeCKHe
MOJICJIA B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE; YMEHHUE
MPUBOJIUTH IPUMEPHI MATEMATUUECKUX OTKPBITUNA POCCUMCKONM U MUPOBOMH
MaTeMaTUYECKON HAYKH.

2. CTPYKTYPA U COAEP KAHUE YUEBHOM JUCHUIIIUHBI
2.1. O6beM yueOHOI TUCHUNTUHBI M BU/IbI Y4eOHOI padoThl

Bun yuebnoit paboTsl O0BeM yacoB

O6bem 00pa3oBaTeNbHOMN MPOrpaMMBbl y4eOHOM JUCIUTUIAHBI 188

B TOM YHUCIIE:

TEOPETHUECKOE 00VIEHHE 58
IPAKTUYECKHE 3aHSITHS 108
Camocmosmenvuas paboma -
3awuma uHouBUAYaAILHO20 NPOEKMAa 2
[MpomesxxyrouHnast arrectanus (auddepeHIMpPOBaHHBIN 3a4eT) 2
[TpomesxyTouHast aTTecTanus (3K3aMeH) 18




2.2. TlpumepHbBIii TEMATHYECKHUIi NIJIAH U cofep:kaHne yueoHo qucuumnabl OJ1.06 Maremarnka

HaumeHnosanue Copep:xaHue yueOHOro MaTepuaa, NpakTHYecKne padoThl, CaMOCTOsITeJIbHAsI padoTa 00y4arommxcs O0bem
Pa3aesioB H TeM 4acoB
1 2 3
Paspnes 1 Pazputue noHsiTus 0 4ucjie 10
Tema 1.1 Conep:xanue y4eOHOro MaTepuajia 2
Leable u pauuoHANBHBIE YUCIA HarypanbHbie, uenble, panuoHanbHble uyucia. KoHeuyHble necATHYHBIE ApoOH, OECKOHEUHBbIE AECATHYHBIC
repuoanyYeckne Apoou. 3amuch OECKOHEYHOH NMpoOM B BHAC OOBIKHOBCHHOW, MEWCTBHS C ACCATUIHBIMHA H
OOBIKHOBEHHBIMH JPOOSMU.
Beoonasa koncynvsmayusa no bin0aHEHUI0 RPOEKMHOU padonbl.
Tema 1.2 Conep:xxaHue yuyeOHOro MaTepuasia 2
. PanyionaneHble W MppanMOHANbHBIE YMCIIA, IPABWIIA BBINOJHCHHUS NEHCTBUH ¢ OECKOHEUHBIMHU JECATUYHBIMHU
JleiicTBUTEIbHDIE YUCIA
Ipo0siMi, 0ECKOHEYHO YOBIBAIOIasi TeOMETPHYECKAasl IPOTPECCHS.
Tema 1.3 IIpakTH4eckoe 3aHsATHE 2
IpudauskeHHbIe BHIYUCTEHUSA [IpubnmxeHHble 3HaYeHUS BETMUUH. AOCOMIOTHAS U OTHOCUTEIIbHAS ITOrpeHOCTH. POpMHUPOBaHUE YMEHHUN
3aIlUCHIBAaTh OECKOHEUHYIO IECSTHYHYIO IpOOb B BHIE OOBIKHOBEHHOI; BBIIIOIHATD JEHCTBUS C AECATUYHBIMU U
OOBIKHOBEHHBIMH JIpo0siMu. DopMHUpOBaHHE YMEHHH POBOAUTH BHIUMCICHHS C IPHOIMKEHHBIMHU TAHHBIMU.
Tema 1.4 IIpakTH4yeckoe 3aHATHE 2
IorpemnocTi NPpUOIMKEHU T OcHOBHBIE TPUEMBI HAXOXKICHUSI TPUOIMKEHHBIX 3HAUCHUN BEJTMUMHBI, IOTPELTHOCTH BBIYUCIICHUH.
dopmupoBaHre yMEHHUH ONpeAessITh aDCOMIOTHYIO M OTHOCUTEIIBHYIO MOTPEIIHOCTH YUCIIa; BEpHBIE 3HAYAIIHE
UQpHI YUCa; pelIaTh 33/1a41 C MPUOJIMKEHHBIMHU BETHYHHAMH.
Tema 1.5 IIpakTH4eckoe 3aHsiTHE 2
KommuiekcHble uncia [lonsiTue KommekcHoro umcia. Asrebpanyeckas (opma KOMIUIEKCHOro uucia. PopMmMupoBaHHE YMEHHUI
BBIIIOJTHEHUA HaJd KOMINUICKCHBIMH YHCIIaMHU onepaum‘/'l CJIOKCHHS, BBIYUTAHUA, YMHOXCHUA, [JCJIICHUA,
BO3BCACHNA B CTCIICHD.
Pa3znen 2 Kopuu, cTreneHu u JJorapugpmpi 26
Tema 2.1 Coaep:xkaHue y4eOHOro MaTepuaJa 2
Kopuu u crenenu Kophu u crenenu. KopHu HaTypanbHOW CTENEHH M3 YHCIa U UX CBOWCTBA. 3alMCh KOPHS N-il CTETIEHU B BHJIE
CTeTIeHH ¢ JIPOOHBIM TIOKa3aTelleM W Hao0opoT.
Tema 2.2 ITpakTUYeckoe 3aHATHE 2
Kopuu HaTtypanabHoii crenenn n3 | QopMupoBaHre YMEHHH MO TNpeoOpa30BaHUIO, BBIYMCICHHWIO M CPAaBHEHUIO apHU(PMETHUYECKUX KOpHEH,
yHciaa (dbopMHupOBaHHE YMEHHMH BBHINOJIHEHHS Pacu€ToB C paauKalaMH, NPUOIMKEHHBIX BBIYMCICHUHN, pEIICHHS
MPUKIIaIHBIX 3a1a4.
Tema 2.3 Coaep:xaHue yuedOHOT0 MaTepuaja 2
CreneHu ¢ pauHOHAILHBIMHU CreneHp Cc palMOHAIBHBIM IIOKa3aTelIeM, CBOMCTBA CTENEHM C palMOHAIBHBIM MoKa3areneM. Haxoxkaenue
NnoKa3zaTejasiMu 3HAYEHUH CTEeTNeHel C palMoHAIbHBIMH ToKa3aTensiMu. CpaBHeHHe cremeHed. [IpeoOpa3oBaHus BeIpakeHUH,

cojepkarmux creneHd. CTeneHHble QYHKINH, MX CBOHCTBA M IpadHKH.




Tema 2.4
CreneHu ¢ AeCTBUTEIbHBIMU

IIpakTH4eckoe 3aHATHE
Cremenp 4mclia ¢ JIEHCTBUTEIBHBIM TOKaszareneM. CBOWCTBA CTENEHH C JCHCTBUTEIHHBIM IIOKA3aTEICM.

MoKa3aTeJIsiMu dopMUpOBaHUE YMEHUIN HAXOIUThH 3HAYCHUE CTEIICHU C ACHCTBUTENBHBIM [IOKa3aTelieM, MPOBOIUTH CPABHEHUE
CTeTeHel, Mpeo0pa30BaHus BRIPAKCHUH, COACPIKAIITNX CTCIICHU.
2Tema 2.5 IIpakTHyeckoe 3aHATHE

CBoiicTBa CTENEeHH C
JEeHCTBUTENBLHBIM II0KA3aTeJIeM

dopMupoBaHIE YMEHAN TIPOBOIUTH MMPE0Opa30BaHNE BRIPAKEHUH, COEPIKAIINX CTEIICHH.

Tema 2.6 Conep:xanue y4eOHOro MaTepuajia
Jlorapudm. Jlorapupmuueckue Omnpenenenne norapudma. O6IaCTh JOMyCTUMBIX 3HaYeHUH jorapudma. Haxoxmenue 3HadeHnid norapudma
ymuciaa 10 POU3BOJIHHOMY OCHOBAHHUIO.

Tema 2.7 IIpakTH4eckoe 3aHsATHE

OcHoBHOe Jorapudpmmuyeckoe OcHoBHOE norapupmMuuecKkoe TOXAECTBO. DOpPMUPOBAHHWE YMEHHMH IO BBINOJIHEHUIO NpeoOpa3oBaHUil M

TOKIECTBO BBIYUCJICHUH 3HAUYEHHUH JTorapu(pMHUUECKUX BBIPAKECHUI.

Tema 2.8 Coaep:xkaHue y4eOHOro MaTepuasa

JecsiTHyHbIE U HATYpPAJIbHBIE OcoObie BUBI TOrapuMOoB: JeCATHYHBIN, HATYpabHbIN. JlorapudMupoBaHue 1 MOTEHIMPOBAHUE BBIPAKCHHH.

Jorapudpmbl

Tema 2.9 Coaep:kaHue y4eOHOT0 MaTepuaJia

CaoiicTBa Jorapugpmosn

Jlorapud™ mpou3BeeHUs], YaCTHOTO, cTerneHu. Jlorapudmbl eMHUIBI U YKCTIa, PAaBHOTO ocHOBaHUIO. [lepexon
K HOBOMY OCHOBaHHMIO Jorapudma. Berunciienme u cpaBHeHue JorapudMoB.

Tema 2.10 IIpakTH4eckoe 3aHsiTHE
IIpeodpazoBanue anredopanvecknx | GopMupoBaHre yMEHHI BBHITIOIHATH TOXKECTBEHHBIE TPe0Opa3oBaHus reOpandecKuX BhIPaKEHHH,
BbIpa:KeHU I OTIPEJIEIISATh 00JIACTh JIOMYCTUMBIX 3HAYEHUH BBIP)KEHHSI.
Tema 2.11 IIpakTH4eckoe 3aHsiTHE

IIpeoGpazoBanne pauOHAJBHBIX U
HPPANMOHAJIBHBIX BHIPpAasKeHU |

dopMupoBaHHE YMEHUH IPUMEHITH OCHOBHBIE NPHEMBI IJISI TOKAECTBEHHBIX MPE0Opa30BaHHSIX IPOOHBIX
PalMOHAIBHBIX BBIPAXKEHUM, BBIYMCIICHHUS CTEIIEHEH C pallMOHAIbHBIM I10KA3aTEJEM, BBIIOJIHEHUS NPUKUIKU
3HAYEHHUs CTEIEHU, CPaBHEHUs cTeneHel. MppannoHaibHOCTE B 3HaMeHarene. @OpMUpOBaHUE YMEHUN peniaTh
HppalMOHAIbHBIE YPABHEHUSI.

Tema 2.12
IIpeoGpazoBaHue cTeNEeHHBIX H
MOKAa3aTeJIbHBIX BBIPAKEHUI

IIpakTH4eckoe 3aHsiTHE

q)OpMI/IIJOBaHI/Ie YMeHI/Iﬁ IIPUMCHATH CBOIICTBa CTEINEHU JJId yOPOUICHUA W BBIYUCICHHUA CTCIICHHBIX U
MOKAa3aTeIbHBIX BBIPAKEHUH, YMEHUH BBIYUCISATH 3HAUEHHS YMCIOBBIX M OYKBEHHBIX BBIPAXEHUH C MOMOLIBIO
HEOOXOIMMBIX NMPeoOpa3oBaHi, YMEHUH pelIaTh MoKa3aTeJIbHbIe YPaBHEHUS Pa3IMuHBIX BUIOB (IpOCTEHIINE,
YpaBHCHU, pE€IIaCMBbIC PA3JI0OKCHUEM Ha MHOXKUTECIIN, CBOASANINECH K KBa)IpaTHBIM).

Tema 2.13
IIpeodpa3oBanue
Jorapu(pmMu4ecKux BbIpasKeHn i

IIpakTHyeckoe 3aHsATHE

dopmHupoBaHWE YMEHHHA NPHUMEHSATh CBOWCTBA JIOTAPU(PMOB JUIS MPEeoOpa3oBaHUS JIOTapr(PMHUECKUX
BBIDQKCHH, YMEHUH TpeABapUTENBHBIX NpeoOpa3oBaHUll Tiepe]] NPUMEHEHHWEM OCHOBHBIX CBOWCTB
jgorapu@MoB  (pacKpbITHE CKOOOK, BBIHECEHHE MHOXHTEICH 3a CKOOKM M T.I), YMEHUH pelaTth
jgorapu@MHUYeCKUe  ypaBHEHHs (TpM  OCHOBHBIX  MeETOJa:  (PYHKIHMOHAIbHO-TpaQUUYSCKHI,  METOJ
MMOTCHIIMPOBAHUS, METOJT BBEJICHHSI HOBOW MEPEMEHHON ) M HEPABEHCTBA.




Pa3znen 3 KomOunaTopuka

14

Tema 3.1 Conep:xanue y4eOHOro MaTepuajia 2
OcHOBHBIE TOHATHA Uctopust pasButuss komMOuHaTopuku. OCHOBHBIE TOHATHS KOMOWHATOPUKH: MEPECTaHOBKH, pa3MEIIeHUS,
KOMOMHATOPHUKH. couetanna. Dakropuan. IIpaBuma xomOmHaTopmku. Kiaccmdeckoe ompeneneHHe BEpOSTHOCTH, CBOWMCTBA
BEPOSITHOCTH, CJI0KEHUE BEPOSITHOCTEH.
Tema 3.2 IIpakTnyeckoe 3aHsITHE 5 2
Pasvermenus OTJ'II/I‘lI/ITeJ'IIiHLIe NpHU3HAKK pa3MeleHus. PopMupoBaHMEe YMEHHM pelleHHs 3ajad Ha MOACYET KOJIMYeCTBa
pa3Mernienni (mepedop BaprHaHTOB, C TOMOIIBIO0 (DOPMYIIBI).
Tema 3.3 IIpakTHyeckoe 3aHsITHE 2
IlepecTtanoBkH dopMyna KojMyecTBa TepecTaHOBOK. (DopMHUpoOBaHHE YMEHHH NPUMEHATH (QOPMYIBI Uil PEIICHHS
KOMOWHATOPHBIX 33Ja4 C NEPECTaHOBKAMHU.
Tema 3.4 IIpakTUYeckoe 3aHsATHE 2
Coueranus Coueranuss U3 n oaneMeHTOoB no m. @DopMupoBaHHWE YMEHMH OTIMYaTh 3aJaud Ha <«II€PECTaHOBKU»,
«COYETaHUS», «Pa3MEIleHHs» OPYr OT JIpyra, YMEHHH MPUMEHSTH (GOPMYIBI Uil PEUIeHUS KOMOWHATOPHBIX
3aJ1a4 Ha OJCYET COYETAHUMN.
Tema 3.5 Copep:xaHue yueOHOro MaTepuaia 2
®opmyaa 6uHoma HeroTona ®opmyna 6mHoma HeloToHa, OMHOMUHANIBHBIE KO3 QUIIMEHTHI, TpuMeHeHne GopMyinel 6nHoMa HproToHa mpu
BO3BE/ICHUH B CTEIICHb JBYWICHA, CBOHCTBa OnHOMa HploToHA.
Tema 3.6 IIpakTH4eckoe 3aHsiTHE 2
CBoiicTBa OMHOMMHAIBHBIX dopMupoBaHUe yMEHHH NMPUMEHATH (hopMmyiny OvHoMa HbioTOHa mpH pemieHHH 3afad, YMEHUH NPUMEHSAThH
K03 puuMeHTOB CBOMCTBAa CUMMETPUH, MAKCUMYMA.
Tema 3.7 Coaep:xaHue y4eOHOro MaTepuasa 2
TpeyroabHuk Iackans Tpeyronsauk Ilackans. CpoiicTBa TpeyronbHuKa [lackans M uMX IpHMEHEHHE NMpH pelmeHuu 3agad. CA3b
TpeyrojbpHuKa [lackans ¢ mpoCcTHIMU YHCITaMH.
Memoouueckasn nNOMOULb 6bINOJIHEHUA undueudyaﬂbnozo npoekma.
Pa3nen 4 ®yHknuu, uxX CBOICTBA U rpadpuKu 14
Tema 4.1 Conep:xaHue yueOHOro MmaTepuaja 2
®Oyuxuun. O6aacts onpenesenus u | Onpenenenvie ¢ynkiun. OOnacTh OmpeneNeHus] U MHOXKECTBO 3HaYeHWH (yHKImU; Tpaduk GyHKIUH,
MHOKeCTBO 3HAYEeHMI1 nocrpoeHre TpaduKoB (QYHKIMHA, 3aJaHHBIX pPa3UYHBIMH cnocobamu. ['paduueckas WHTEpIpETaIHs.
Apudmernueckue onepanun Hax GyHkuusiMa. CnoxkHast QyHKIMS (KOMIO3HLIHUS).
Tema 4.2 IIpakTUYeckoe 3aHsATHE 2
IHocTpoenne rpapuxon Omnpenenenue norapugmudeckoit GpyHkimu, e€ coiictBa u rpaduk. opMUpoBaHUE YMEHUH MO MOCTPOSHUIO
Jorapumuyeckux GyHKUUHA rpa¢uKoB JorapuMuUIecKuX (QYHKIHMH C pa3HBIMH OCHOBAHUSIMH U YTEHHIO TpauKOB (YHKIHUH.
Tema 4.3 Conep:xaHue yueOHOro marepuaja 2
CaoiicTBa QpyHKumii CpoiictBa (YHKIIMU: MOHOTOHHOCTh (TIPOMEXYTKH BO3pacTaHWs M YOBIBaHWS), YETHOCTh, HEUYETHOCTH,
orpaHnueHHOCTh. [loHsTHE O HENMPEePHIBHOCTH (QYHKIINH.
Tema 4.4 IIpakTnyeckoe 3aHsiTHE 2




IMocTpoenne rpaduxoB
NoKa3aTeJbHbIX (YHKIUI

Omnpenenenne mokazatenbHOW (yHKIMU. @DopMHpOBaHWE YMEHHH IIOCTPOCHHS W UTEHHA TpadukoB
MTOKA3aTeNbHON (DYHKITMH C Pa3HBIMH OCHOBaHHUSIMHU.

Tema 4.5 I[IpakTHyeckoe 3ansiTHE 2
I[Ipumeps! GyHKIHOHATBHBIX [Tpumeps! HyHKIMOHANBHBIX 3aBUCUMOCTEH B peallbHBIX MPOIIECCax U SBICHUSX.
3aBHCUMOCTEH
Tema 4.6 IIpakTHyeckoe 3aHsITHE 2
I'paduk oOpaTHOI pyHKIUM dopmupoBanre yMeHHUH OCTpoeHusI rpaduka oopatHoil ¢pyHkumu. OnpeaeneHue oopaTHoi GyHKIUH, 001aCTh
ornpeeleHus U 00JacTh 3HaYeHUH 00paTHOM QYHKLIUH.
Tema 4.7 IIpakTHyeckoe 3aHsITHE 2
IIpeoGpazoBanue rpapuxoB dopmupoBaHre yMEeHHH N0 TpeoOpaszoBaHuio rpaduxoB ¢yHkmuit. [lapamrensHbpli TIEpeHOC, CHMMETPHS
OTHOCHUTEIBHO Oceit KOOpAMHAT U CUMMCTPUA OTHOCHUTCIIbHO Hadajla KOOpAWHAT, CUMMETPHUA OTHOCUTCIBHO
OpsIMOM Y = X, PACTSDKEHHUE U C3KaTUE BOJb OCEH KOOPIUHAT.
JlnddepennmpoBannblii 3a4ér | Bomonnenue 3ananuii 1 epeHIupoBaHHOrO 3a4eTa 2
Pa3nena 5 OcHOBBI TPUTOHOMETPHH 28
Tema 5.1 Copep:xaHue y4e0HOIro MaTepHaJia 2
Papnannas Mepa yria OcCHOBHBIEC TOHATHUS TPUTOHOMETpUHU. Panuannas mepa yria. Equnununas okpy>kHOCTb. [I0BOpPOT TOUKH BOKpYT
Havana koopauHat. DopMyIbl mepexona OoT paguaHHON Mephl yriia K TpaaycHoi u HaoOopoT. [Ipocteiimme
TPUTOHOMETPUIECKUE YPABHEHUS.
Tema 5.2 Coaep:xaHue y4eOHOro MaTepuaa 2
Tpuronomerpuyeckue GpyHKIIUH Onpenenenne cuHyca, KOCHHYCa, TaHTeHCa W KOTaHreHca yncia. [lepuogmunocts. Tabnuia 3HaUeHUH, 3HAKH,
YETHOCTh TPUTOHOMETPUYECKHUX (YHKIHA. 3aBHCUMOCTh MEXKIY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOTO H
TOTO K€ yIJIa.
Tema 5.3 IIpakTuyeckoe 3aHsATHE 2
OcHoBHbIe TpUroHoMeTpuyeckne | POpMHPOBaHHE YMEHHH NPUMEHEHHUS] OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKIECCTB NPH PEIICHWU 33434 Ha
TOK/AeCTBA YMPOIIEHUE TPUTOHOMETPUUECKUX BBIPAKEHHUH H JIOKA3aTEIILCTBE TOXKJIECTB.
Tema 5.4 IIpakTHYeckoe 3aHsATHE 2
®opMmyJibl MPUBEIEHUS dopmupoBaHHE YMEHHI TNPEOoOpPa3OBaHUS TPUTOHOMETPUYECKHX BBIPAKCHUN BBIUMCICHHUS 3HAYCHUH
TPUTOHOMETPUYECKUX BBIPRXKEHUM M JOKa3aTeNIbCTBA TPUIOHOMETPHUYECKUX TOXAECTB HAa OCHOBE (QOpMyI
TIPUBCIACHUA.
Tema 5.5 IIpakTUYeckoe 3aHsATHE 2
@opMyJIbI CYMMBI M pa3HOCTH ABYX | @opMupoBanue yMeHHH mpeoOpa3oBaHMs, BBIYMCICHUS 3HAUYEHHH TPUTOHOMETPHUUYECKUX BBIPAKCHUH,
YIJ10B JIOKa3aTeNIbCTBA TPUTOHOMETPHUUECKUX TOXKIECTB Ha OCHOBE HCIIOJIB30BaHUs (OPMYN CHHYCa, KOCHHYCA,
TaHI€HCAa M KOTAHI€HCA CYMMBI U pa3HOCTH apryMEHTOB.
Tema 5.6 Coaep:xkaHue y4eOHOr0 MaTepuasa 2

®opMyJibl IBOITHOTO yriia

dopMynel  cHHYyca, KOCHHYyca, TaHT€HCa M KOTaHI'eHca [JBOWHOro aprymeHTa. llpeoOpa3oBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUH BBHIYMCICHHE 3HAUYCHUH TPUTOHOMETPHUYECKUX BBIPAKEHHUM TOKA3aTENbCTBO
TPUTOHOMETPUYECKUX TOXKJCCTB Ha OCHOBE (OPMYJ CHHYCa, KOCHHYCa, TAHI€HCA M KOTAHTeHCa JBOWHOTO




apryMeHra.

Tema 5.7 Copep:xaHue yueOHOro MaTepuaia 2
®opMyJibl NOJIOBUHHOTO YIJIa dopMynel cHHYyca, KOCHHYCa, TaHI€HCAa W KOTaHIeHCAa IIOJIOBUHHOIO aprymMmeHnrta. [IpeoOpa3oBanue
TPUTOHOMETPUYECKUE BHIPAKEHUI HA OCHOBE MCIOJIb30BaHMs ()OPMYIT MOJIOBUHHOTO apryMEHTA.
Tema 5.8 IIpakTnyeckoe 3aHsITHE 2
Tpuronomerpuyeckue Boipaxkenuss | PopmMupoBaHue yMEHHH NMPUMEHITH pa3IW4HbIE TPUTOHOMETpHUUECKHe (HOpMyIaMu U MPUEMBI NIPHU PEILECHUN
3aJa4 Ha NpeoO0pa30BaHKe U BBIYHCICHUE 3HAYCHUH TPUTOHOMETPUYECKUX BBIPAKCHHH.
Tema 5.9 IIpakTnyeckoe 3aHsiTHE 2
I'paduxu TpUroHoMeTpUYECKHUX dopMHpOBaHHE YMEHHU pEIICHUS 3a1ad Ha MOCTPOCHHE IpaUKOB TPUTOHOMETPHYECKUX (GYHKIMH Y=SINX,
(yHKIHIT cMHYC U KOCHHYC Y=COSX M MOJYYEHHBIX HX MNpeoOpa3oBaHMAMU (CKaTHE, PACTSHKEHHE, CIOBUTH BIOJb OCEHl KOOpAMHAT).
Uzyuenne cBoiicTB TpadukoB. PemieHne npocTEHIIMX TPUTOHOMETPHUUECKHX YpPaBHEHWH TpU MOMOIIH
rpadHKoB.
Tema 5.10 IIpakTH4eckoe 3ansiTUHE 2
I'paduku TpUroHOMETPHYECKUX dopMupoBaHUe YMEHHI pEIIeHUs] 3afad Ha MOCTPOCHHE IpaQUKOB TPUTOHOMETPHUUECKUX (PyHKIMH Y=tgX,
(yHKUMii TAHTeHC U KOTAHTE€HC y=CigX ¥ MONy4YCHHBIX HMX MpeoOpa3oBaHUSMHU (CXKATHUE, PACTSHKEHUE, CIABHTH BJIOJIb OCEH KOOPIMHAT).
Wzydenune coiicTs rpadukoB. [loHsTHE pa3phIBHOW QYHKITHH.
Tema 5.11 Copep:xaHue yueOHOro MaTepuaia 2
ApKCHHYC, aPKKOCHHYC YHCJIAa ApKCUHYC, AapKKOCHUHYC, apKTaHT€HC uucia. BeluucineHne ux 3HaueHud. DopMynbsl  peleHus
ApKTaHreHc Yucaa TPUTOHOMETPUUESCKUX YPaBHEHHIT SINX=4a, COSX=3a, tgX=a, yacTHbIC CIIyJau.
Tema 5.12 IIpakTH4eckoe 3aHsiTHE 2
[pocreiimue Tpuronomerpudeckue | PopMUpPOBaHUE YMEHUN PEIATh MPOCTEHIIINE TPUTOHOMETPHUUECKHE YPABHEHHS.
YpaBHeHUs!
Tema 5.13 IIpakTuyeckoe 3aHsATHE 2
Tpuronomerpuyeckue ypapuenusi, | PopmMupoBaHue yMeHUIl pellaTh TPUTOHOMETPUYECKHE YPAaBHEHMS, CBOISIIMECS K KBaJpaTHBIM, METOIOM
CBOASIIHECH K KBAIPATHBIM 3aMeHbI IEPEeMEHHOM.
Tema 5.14 IIpakTH4eckoe 3aHsATHE 2
IMpocTeiimiue Tpuronomerpuyeckue | @opMupoBaHre yMeHHW pemarbh MPOCTEHIIME TPUTOHOMETPHUYECKHE HEPAaBEHCTBA C MOMOIIBIO IpadUKOB H
HEepaBeHCTBA €IMHUYHON OKPYKHOCTH.
Pasnes 6. Hauyasa MmaTeMaTH4eCKOro aHaIu3a 22
Tema 6.1 Copep:xanue y4eOHOro MaTepuaJia 2
IHocaexoBaresibHOCTH UncnoBble  MOCIENOBATEIBHOCTH, CHOCOOBI 3aJaHWsl W CBOWCTBA YHCIOBBIX ITOCIIEOBATEIHHOCTEN.
Apudmernueckas u reoMmeTpuueckas nporpeccuu. [Ipenen mocnenoBaTenbHOCTH.
Tema 6.2 IIpakTnyeckoe 3aHsITHE 2

BeckoHeuHO yOBIBAKOIIAN
reoMeTpuYecKasi MPorpeccusi

Beckoneuno yObIBaromasi reoMeTpuyieckas nporpeccus U e€ cymma. DopMUpOBaHWE YMEHUH OIPEIelsTh
SIBIIIETCSL JIM TIOCJIEIOBATENFHOCTh OECKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOW MpOoTpeccHeld, NpPHUMEHSTh
¢dopmyny cymMMmbl OecKOHEYHO YOBIBAaIOLIEH TI€OMETPUYECKOH Mporpeccud [yUisd TepeBoja JECATHYHOM
MEPUOINYECKON APOOH B OOBIKHOBEHHYIO APOOb.




Tema 6.3
IIpousBoanast pyHKuUM

Copep:xaHue yueGHOro MaTepuaia
[IpomsBognast QyHKIMH, €€ TeoMeTpudecKMid u (U3WUecKWid CMBICH. BrerumcieHne MTPOW3BOAHBIX IO

onpexaenennio. [[ponsBoaHas creneHHoi QpyHKINH.

Tema 6.4 IIpakTUYeckoe 3aHsATHE 2
IIpaBuia HaxoxIeHUs QdopMHUpoBaHHE YMEHHH HAXOIWUTh MPOW3BOAHBIE (YHKIHMHA, HWCHONB3YS NpaBwia AuQQepeHInpoBaHHS,
NPOU3BOAHBIX OIIPEIeIISATh, Kakue GOpMYIIbl M MPaBHiIa HYKHO MIPUMEHUTD JJIsl BHIIOJTHEHHsI 3aJaHNH.
Tema 6.5 I[IpakTnyeckoe 3aHsATHE 2
Tabauna mpou3BoOIHBIX @opMHUpPOBAaHUE YMEHUM pelmaTh 33Ja4d Ha BBIYUCICHHE IPOU3BOJHBIX CTEIEHHOM, ITOKA3aTeJIbHOM,
sorapu(p)MHIECKON , TPUTOHOMETPUIECKUX (DYHKITHH.
Tema 6.6 IIpakTHyeckoe 3ansiTHE 2
IpousBoanas ciaoxuoii pynkuun | opMupoBaHre yMEHHH paclo3HaBaTh CIOXKHBIE (YHKIHMH, HPUMEHATh OpaBwio An(epeHIUpPOBaAHUS
CJIOKHOW (DYHKIIMY TPY BBIYUCIICHUH MPOU3BOTHBIX.
Tema 6.7 Coaep:xaHue y4eOHOro MaTepuasa 2
YpaBHeHMe KacaTeabHOM K KacarenbHas x rpaguky (yHKIHH B TOYKE. ['€OMETPHUUCCKHI CMBICI MPOU3BOIHOW. AJITOPUTM HaXOXKICHHSI
rpaduky pyHkuuii YpaBHEHHs KacaTelnbHO! K rpaduKy QyHKIMU B TOUKE.
Tema 6.8 IIpakTH4eckoe 3ansiTUHE 2
Haubonbinee 1 HauMeHbIIee dopmMupoBaHre yMEHHH pelarh 3a/jaui Ha HaX0)KJeHUE HanOOJbIEer0 U HAUMEHBINIETO 3HaueHus QyHKIIMK Ha
3HaYeHus1 pyHKuuu MIPOMEXKYTKE.
Tema 6.9 IIpakTH4eckoe 3aHsiTHE 2
IKCTPpeMYMBI PYHKIIUH OnpeneneHne TOHATHH KPUTHYECKWX, CTAIlMOHAPHBIX TOYEK W TOYEK OJKcTpemyMma. HeoOxomumoe wu
JIOCTaTOYHOE YCJIOBHE CYIIECTBOBaHMA dKcTpemyMma. DopMupoBaHne YMEHUH periaTh 3a/ladd Ha HaXOXKJIEHHEe
TOUYEK HKCTPEMyMa Y 3HAaYeHHUH (QYHKIMH B ITHX TOYKaX.
Tema 6.10 IIpakTH4eckoe 3aHsiTHE 2
IIpome:XyTKH BO3pacTaHus M dopmupoBaHre YMEHUH HAXOAUTH MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH.
yObIBaHus (PYHKIIUH
Tema 6.11 IIpakTH4eckoe 3aHsiTHE 2
IocTpoenne rpadpuka pyHkouu dopmupoBaHre YMEHUN IPUMEHSTH MPOU3BOTHYIO K HCCIIEOBAHHUIO (DYHKITHI M TOCTPOSHUIO TPadUKOB.
MPH NOMONIY NPOU3BOAHOI
Paznen 7 UuTerpaj u ero npuMeHeHue 14
Tema 7.1 Coaep:xkaHue yueOHOro MaTepuasa 2
IlepBooOpaznas [lonstne mepBooOpa3Hoil. OCHOBHOE CBOMCTBO MEpBOOOpa3HOH, TIeoMeTpuyecKas HHTEPIpeTalys.
Haxoxaenue nepBooOpasHoi 1o onpeaeneHuo. [IpuMepsl mpuMeHeHus: MHTerpajia B GU3UKE U TEOMETPUH.
Tema 7.2 IIpakTH4eckoe 3aHsITHE 2
IIpaBusa HaXOoKAECHUS dopmMupoBaHre YMEHHUH IPUMEHSTH [TPAaBUIa UHTETPUPOBAHUS IIPH HAXOXKJICHUH TIEPBOOOPA3HBIX.
NepBo00Pa3HbIX
Tema 7.3 IIpakTnyeckoe 3aHsiTHE 2

Tabanua nepBoodpa3HbIX

dopMupoBaHHe YMEHHH peliaTh 3a/la4d Ha HaX0XJIEHHE IepBOOOPa3HBIX dJIEMEHTApHBIX (YHKIIUH.




Tema 7.4 Copep:xaHue yueGHOro MaTepuaia 2
Hurerpan 3amauu, OPUBOIMINME K IIOHATHIO ONpPEAETICHHOro WHTerpaia. KpuBonuHeliHas Tpameuuss WU IIOHATHE
OIpeAEICHHOT0 UHTErpaja.
Tema 7.5 I[IpakTnyeckoe 3aHsITHE 2
®opmya Heotona-JleiioHumna @opmupoBanne yMeHWH mnpuMeHsITh (opmyry HproTona-JleiOHuIA 11 BBIYHACICHHUA OIPEACICHHBIX
HMHTErPaJIOB.
Tema 7.6 I[IpakTnyeckoe 3aHsITHE 2
Inomaab KpUBOIUHEHHOT dopmupoBaHre yMEHUH M300pakaTh KPUBOJUHEWHBIC Tpalelnd U NPUMEHSTh ONpEAeNICHHbIM MHTEerpal s
Tpanemnuu HaXOKICHUS MJIOMIAAN KPUBOJIMHEHHON Tpaneuuu.
Tema 7.7 IIpakTH4eckoe 3ansiTUE 2
Boruunciienue mjiaomajaei ¢ dopMHUpoBaHKE YMEHUN HaXOXKICHHS IO (UTYPhI, OTPAHMYCHHOMN 3a1aHHBIMH JIHITASMU.
MOMOIIBI0O MHTErPaJIOB.
Pa3nen 8 YpaBHeHus 1 HepaBeHCTBA 14
Tema 8.1 IIpakTH4eckoe 3aHsiTUHE 2
IIpocTeiiimue nokasareabHbIE @dopmHupoBaHHE YMEHMH pellaTh IOKa3aTelbHble YpaBHEHHs METOJAAMH YypaBHUBAHUS TIOKasaTenell u
YpaBHeHUs! pa3IoKEeHHEM Ha MHOXKHUTEIH.
Tema 8.2 Copep:xaHue yueOHOro MaTepuaia 2
IIpuBenenne noka3aTeabHbIX dopMupoBaHUe YMEHUH pellaTh [I0Ka3aTelbHbIe YPaBHEHHS METOIOM BBEJICHUSI HOBOW IIEPEMEHHOM.
YpPaBHEHHI K KBaAPATHBIM
Tema 8.3 IIpakTuyeckoe 3aHsATHE 2
Iloka3aTe/ibHbIe HEPABEHCTBA dopMupoBaHHe YMEHMH pelIaTh IIOKa3aTelbHbIE HEPAaBEHCTBA Ha OCHOBE CBOIICTBA MOHOTOHHOCTH
MoKa3aTelnbHOW (DYHKIMK CIIOCOOOM YpaBHUBAHHS OCHOBAaHWH, pa3io)KeHHEM Ha MHOXHUTEIH, CIOCO00M
3aMeHbl IePEeMEHHOM, rpauIeCKIUM METOJIOM.
Tema 8.4 Copep:xanue yueOHOro MaTepraia 2
HppanuoHanbHble ypaBHEHHUS IloHsiTHE MppaLMOHAIBHOTO YpaBHEeH!sl. Buapl 1 MeTOIbI pelIeHus] IPOCTEHIINX HPPALMOHATIBHBIX YPaBHECHHH.

Tema 8.5 IIpakTuyeckoe 3aHsATHE 2

IIpocreiimue Jorapupmmuyeckne dopMupoBaHre yMEHHWH peliaTh JiorapupMHUYECKHEe ypaBHEHUS Ha OCHOBAaHHH ONpejeieHus jorapupma, c
YpaBHeHHUsI MOMOILBIO IPUMEHEHHS CBOHCTB JIOTapr(PMOB, pa3IoKEHUEM Ha MHOKUTEIIH.

Tema 8.6 Copep:xanue yueOHOro MaTepraia 2
Jlorapugmuyeckue ypaBHeHH, Pentenue norapudmMuyeckux ypaBHEHHH € MOMOIIBI0 NMPUMEHEHUS CBONCTB JIOTapU(MOB, pa3ioKeHHEM Ha
TpeOylolue NpeIBapuTeJbHbIX MHOXHTEIH, BBEJICHHEM HOBOM mepeMeHHou. [ paduueckoe pereHne JIorapupMHIecKiX YpaBHEHHH.

npeodpa3oBaHmii
Tema 8.7 IIpakTnyeckoe 3aHsITHE 2
Jlorapudmuueckue HepaBeHcTBa | DopMupoBaHne ymeHUil pemarb JiorapuMHUUECKHEe HEPABEHCTBA IPH TIOMOIIM CBOWCTB BO3PACTaHUS HIIH
yObIBaHUs JorapuPMuIecKoil QyHKIIMK HA MHOXKECTBE JOITyCTUMBIX 3HAUEHHH.
Pasnen 9 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE 8
Tema 9.1 Copep:xanue yueOHOro MaTepuaia 2




Akcuombl ctepeomMeTpuu Bzaumuoe
pacmnoJio:keHue AByX NpPSIMBIX B
NMPOCTPAHCTBE

[lonstue crepeomerpun. llpocreiimme ¢GuUrypbl B TPOCTPAaHCTBE: TOYKA, MPAMas, IIOCKOCTh. AKCHOMBI
crepeomerpun. CencTBust u3 akcoM. CriocoOBI 331aHUs TIOCKOCTH. B3anMHOe pacIionokeHne ABYX MPsIMBIX
B npocTpaHcTBe. [[pu3HaK CKpenmBaOmUXCs IPSIMBIX. YTOJ MEXKTY CKPEIIMBAIOIIMMHUCS MPSIMBIMHU.

Tema 9.2
ITapajayieJbHOCTH NPAMOM U
miockoctu. [lapamienbHOCTD
TUIOCKOCTEH

IIpakTH4eckoe 3aHATHE
B3anMHoe pacnonoxeHue NpsMONd M IUIOCKOCTH, ABYX IUIOCKOCTeH. DOpPMUPOBAHHME YMEHUN NPHUMEHSTH
MPU3HAK NapajuIeIbHOCTH NPSMOM U INTIOCKOCTH U NMPU3HAK NApajuIeIbHOCTH INIOCKOCTEH MPU PEILIEHUH 3a1a4.

Tema 9.3
YroJa mexnay npsiMoii 1
IUIOCKOCThI0. /IByrPaHHBIH YroJ1.
IlepneHAUKYJIAPHOCTDL NPAMOM U
IIOCKOCTH

IIpakTH4eckoe 3aHATHE
@OopMHUPOBAaHUE YMEHUH ONPEAENATh YroJl MEXIy MpsIMOM W IUIOCKOCTBIO, CTPOUTh JIMHEHHBIM yroua
JBYTPAHHOTO YIUIa, IPUMEHATH IPU3HAK IEPIECHANKYJIIPHOCTH NIPSAMOM U INIOCKOCTH IIPU PELLIEHUN 3a/1a4.

Tema 9.4
Yroa Mexay miIoCKOCTAMM.
I[lepneHAUKYJIAPHOCTH ABYX

IIpakTH4eckoe 3ansiTUE
@opMHUpPOBAaHUE YMEHHMM NPUMEHATH NPU3HAK MEPIECHAUKYISIPHOCTU ABYX IUIOCKOCTEH IIpU PELICHUU 3a1ad.
IIpssMOYTOJIBHBIN NapaUIeICUIIEN.

TI0CKOCTeH Memoouueckas nomouyb 6blnOJIHEHUA UHOUBUOYATIbHO20 NPOEKMA.
Paznesa 10 MHororpanHuxu
Tema 10.1 Coaep:xaHue y4eOHOro MaTepuasa

Ipusma. Mapannenenunen. Kyo

[lonsiTHe MHOTOrpaHHUKA. BBIMyKIIbIe M HEBBITYKJIBIE MHOTOTpaHHUKH. [Ipn3Ma. DneMeHThI MPU3MBI, CBOKCTBA.
[Ipsmas u HaknoHHas npusMma. IlpaBunbHas npusma. [lonarue ruromann OOKOBOH MOBEPXHOCTH M IUIOLIAIH
MOJTHOM MOBEPXHOCTH MPHU3MBI, (hOpMYITHI JUIs BerurcaeHus. [lapasnenenumen, ero aJieMeHTsl, cBoiicTBa. Ky0.

Tema 10.2 Coaep:xaHue y4eOHOro MaTepuasa
Mupamuna. [lonstne nwupamuapl. OnemeHTHl nupamuabl. llpaBunpHas nmpamuaa. Anodema. Ilmomans OGokoBoit
MOBEPXHOCTH U TOJIHOW NOBEPXHOCTH HPAMHUIBIL.
Tema 10.3 IIpakTnyeckoe 3aHsATHE

Y ceuennasi nupamujaa.

@OpMHUpPOBAaHUE YMEHHUHI BBINOJHUTh YEPTEXK YCEUEHHOM NUPAMMIBI M pelaTh 3aJadyd Ha HaXOXICHUE
3JIEMEHTOB U IIOLIA/IeH 1TOJIHOM 1 GOKOBOI MOBEPXHOCTH YCEUSHHON NHUPaMUbL.

Tema 10.4
O0bEéM MHOTOTPAHHUKOB

IIpakTnyeckoe 3aHsITHE
dopmupoBaHre YMEHHH TPUMEHATh GOPMYJIBI JIJIsl BRIYUCIICHHS 00bEMOB MHOTOTDAHHUKOB.

Paznen 11 Tesa u mnoBepXHOCTH BpallleHUsA

Tema 11.1
Humaaap. Konyc.

Coaep:xkaHue y4eOHOro MaTepuasa

[lonsATHEe IMIMHIPUYECKON MOBEPXHOCTH M LMIMHApA. L[MIMHAp Kak Teno BpalleHus. DJIEMEHTHI IMINHApA.
OceBoe cedenne. DopMmyiasl Ui HAXOXKACHHUS IUTONMIANEed OOKOBOM W TONMHOW MOBEpXHOCTH. lloHsTHE
KOHHYECKON TMOBEpXHOCTH M KOoHyca. KoHyc kak Temo BpamieHus. OneMeHThl KoHyca. OceBoe cedeHue.
DopMyJIbl 17151 HAXOXKICHUS IJI0Ia el OOKOBOM M MOJHOM NOBEPXHOCTH.

Tema 11.2
YcedyeHHBII KOHYC

IIpakTnyeckoe 3aHsiTHE
DOpMHUPOBAHUE YMEHUI BBIIIOJIHATh YEPTEXK YCEUEHHOTIO KOHYCA M PEIIATh 3aJa4d Ha HAXOXJACHHUE JIEMEHTOB




Y TUTOIAJEH MTOTHOM 1 OOKOBO MOBEPXHOCTH YCEUEHHOTO KOHYCA.

Tema 11.3 IIpakTHyeckoe 3aHsITHE 2
lap u cdepa, nx ceuenus dopmupoBaHHEe YMEHHUI BBITIOTHHUTH YepTex chepsl (I1apa), HamucaTh ypaBHEHHE c(hephl U pemaTh 3aadn Ha
HaXOXKICHUE UX IEMEHTOB, IIomanu cepsl u 00beMa mapa.
Tema 11.4 IIpakTnyeckoe 3aHsITHE 2
O0beM TeJ1 BpalleHHsl QDopMHupoBaHHE YMEHUN TPUMEHSITH (POPMYITHI ISl BRIYHMCIICHHSI OOREMOB TEJ BpAIICHUSI.
3amuTa HHAMBUIYAJBHOr0 MPOEKTA | 3alIUTa MHAWBHIYAIBHOIO IIPOEKTA. 2
IIpomexyTouHasi aTTECTALMA [IpoBeneHne KOHCYIbTALIMU TIEPE] IK3AMEHOM. 18

DK3aMeH




3. YCJOBUS PEAJINZAIINU ITPOT'PAMMBI IMCIUATIJIMHBI
0O/1.06 MaTemaTnka

3.1. TpebGoBaHUsI K MUHUMAJILHOMY MATEPHATbHO-TEXHHYECKOMY 00eCIedeHUI0
OobopynoBanue yueOHOro kaduHera:
- Me0ellb YUeHUYECKasi: CTOJBI IBYXMECTHBIC, CTYIIbS;
- CTOJI ¥ CTYJI IIperojaBaTeis;
- mKadbI 1715 XpaHeHHs y4eOHO-METOINYECKON TOKYMEHTAIUH;
- KJIacCHAas JI0CKa (JI0CKa MIKOJIbHAs );
- TEJIEBU30D;
- HOyTOYK (TIepeHOCHOM);
- creHapl: «MHororpanHuku. Tena BpameHus», «OcHOBHBIE (OPMYITBI TpUTOHOMETpUHU. CTETICHH.
Jlorapudmel. [IpousBoanasy, «Tpuronomerpudeckue Gynkiuu. MaTErpamy,
- MaKeThl TeOMETPUIECKUX (DUTyp;
- TUHEIKa AepeBsSIHHAs;
- TEOMETPUYECKUN HAOOP 1EMOHCTPAIIMOHHBIMH.
3.2. UudopmanuonHoe odecrevyeHne 00ydeHust
Ilepeuens pexkoMeHayeMbIX YueOHbIX wu31aHuii, W HTepHeT-pecypcoB, IONMOJHUTEIbHOM
JITEpPaTyphl.
1. OcHoBHasi JiuTEpaTypa:
JJ1s cTyAeHTOB:
1. Maremaruka: anreOpa ¥ HadaJla MaTEMaTHYECKOTO aHaIWM3a, TeoMeTpus. AnreOpa u Havala
MaTemaruueckoro ananuza. 10 — 11 kmaccel. YueOHUK amsi 0011e00pa3oBaTeIbHBIX OpraHU3aIHii
(6a3oBeIil ypoBeHs). B 2 4. U 1. /A.I' Mopnkosuy, [1.B. Cemenos. — 8-e¢ u3a., nmepepad. — M.:
Muemo3zuHa, 2019. — 448 c.: um.
2. Marematuka asi CTYJACHTOB MEIUIMHCKUX Koiutemken Jpyxkwnaumna U.B. CII6 - M.
Kpacnonap, 2021 188c
3. Maremaruka: anreOpa ¥ Hadajga MaTeMaTUYECKOro aHalM3a, reoMeTpus. AnreOpa u Hadaita
MaTemaruueckoro anamuza. 10 — 11 kmaccel. YueOHUK Amsi 0011eo0pa3oBaTeNbHBIX OpraHU3aIHi
(6a30BeIit ypoBenb). B 2 4. U 2. [A.I' Mopakosud u 1p.]. — 8-e u3j., mepepad. — M.: MHemo3uHa,
2019. - 271 c.: nn.
4. Maremaruka: anreOpa U Havajga MaTEeMaTUYECKOTO aHallu3a, reoMeTpusi. Anredpa U Hauvana
MaTemaruueckoro ananmza. 10 — 11 kmaccel: y4e6. ans oOmieoOpa3oBar. opraHu3aiuii: 6a30BbIii
ypoBeHb u yrayoun. yposHu /[LLI.A. Anumos, FO.M. Konsirun, M.B. TkauéBa u np.]. — 7-e uzn. —
M.: IIpocBemenne, 2019. — 463c: u.
5. [Hanmasa. A.A. Maremaruka: yueOHuUK / 3-¢ usn., ucnp. u jgom. - M.: UHOPA-M, 2021. - 544
c.
6. Jlamasa A.A. COopHHK 3a1ad Mo MareMaTuke: ydeOHoe mocodue/ 3-¢ uzm: — M.: ®OPYM:
NHOPA - M, 2021. -352 c.
7. Maremaruka. Boponuna JI.B., YcriomoBa E.A. P-u-J1, ®enukc, 2020, 299¢
8. MaremaTtuka /Ui METUIIMHCKUX KOJUIeIKe: 3axauun ¢ pemenusiMu Konecos B.B., Pomanos
M.H. P-g-]1 ®ennkc, 2021,379¢
Jis npenogaBaresiei:
9. - ®epepanbHblii 3ak0H OT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBanwu B Poccuiickoii
denepauun».
10. - Ilpuka3z MunmcrepctBa oOpa3oBanus U Hayku PO ot 17.05.2012 Ne 413 «O6 yTBepKIeHUN
denepanbHOTO TOCYAapCTBEHHOTO O0pPa30BAaTEIBHOTO CTAaHAApTa CpenHero (MOJHOT0) OOIIero
00pazoBaHUN.
11. - Munucrepctsa oOpa3oBanus u Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne 413 «“O6
YTBEpXKICHUH (eepalbHOTO TOCYAApPCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHAApTa CPETHETO
(momHOTO) 00I1IeTO0 00pa30BaHUs " ».
12. - Ilucemo JlemaprameHTa rocy1apCTBEHHON MOJUTUKH B cepe MOATOTOBKUA pabOvHMX KaapoB
u JIIIO Munuctepcra obpasoBanust 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomennanuu mno



OpraHM3allyl  TOJYYCHHUS CpeIHero oOmero oOpa3oBaHuss B Tpeleliax  OCBOCHHS
00pa3oBaTeNbHBIX MPOTPAMM CPEIHEr0 MPOQPECCHOHATBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO
o0miero oOpa3oBaHus ¢ yueTOM TpeOOBaHUH (eaepanbHbIX TOCYAAPCTBEHHBIX 00pa30BaTEeNbHBIX
CTaHJapTOB M TMOJy4aeMoW Mpodeccud WU CHEIHAIbHOCTH CpPEAHEro MNpo¢ecCHOHATBHOIO
00pa3zoBaHUsN.

13. bammakoB M. . MaTtemaruka: KH. U1 periofaBaTeisi: MeTol. mocodue. - M., 2019. 416¢
14. bammakoB M. U., Lpiranos 1. M. MeTtoauueckoe mocodue s moaroroBku k EI'D. - M.,
2021, 142¢

HNHuTepHeT-pecypcesl

15. - www. fcior. edu. ru (MadopmarnmonHsie, TPEHUPOBOYHBIC U KOHTPOJbHBIE MaTEPHAIIbI ).

16. - www. school-collection. edu. ru (Enunas xosmnekimuu IHQPOBBIX 00pa30BaTEIbHBIX
pecypcoB).\

JlonoIHUTeILHAS JTUTEpPaTypa:

17. CmupHoBa .M. Maremaruka: ajireOpa ¥ Hadajga MaTeMaTHYECKOTO aHaym3a, reomeTpus. 10
— 11 xnaccel. 'eomeTrpusi: yaueOHUK 151 00111€00pa30BaTeIbHBIX Opranu3anuii (6a30BbIi YPOBEHbD)
/4-e u3g., crep. — M.: Muemo3suna, 2019. — 248 c.: ui.

18. I'puropreB C.I'. Maremaruka: yu4eOHHUK JJIs CTYA. YUPESKICHHUHN cpell. mpod. odpazoBaHus/
C.I'TpuropseB, C.B.MBonruna; mon pen. B.A.I'ycera, - 15-e wusn.,crep. — M.:U3n.uentp
«Axanmemus», 2020. — 416c.

19. I'puropreB B.II. DnemeHThl BbICIIEH MaTeMaTHKU: YYEOHUK ISl CTYZA. YUYPEKACHUU Cpen.
npod. obpazoBanus/ B.ILI'puropses, H0.A.Jlyounckuii, T.H.CabypoBa. - 3-e wusm..crep. —
M.:U3n.uentp «Akagemusi», 2020. — 400c.

20. T'puropeeB B.I1. MartemaTuka: y9eOHUK IS CTYZ. YUpEKIACHHUH cpen. mpod. oOpasoBanwms/
B.ILI'puropses, T.H.Cabyposa. - 4-¢ u3zz.,crep. — M.: Uzn.uentp «Akanemus», 2020. — 368c.

21. BammvakoB M.U. Maremaruka: COOpHHK 3a/1a4 TPO(QUIBLHON HAMPABICHHOCTH: YICOHUK ISt
CTYI. yupexaeHuit cpen. npod. oopazosanus/ M.W.bammakos. - 4-e uzg.,uctp. — M.: U3a.edtp
«Axkagemus», 2021. — 208c.

JlonoIHUTeIbHbIe HHTEPHET HCTOYHUKH

1. Bcepoccuiickue wuHTepHeT-onmuMnuansl. - URL: https://online-olympiad.ru/ - Tekcrt:
AJIEKTPOHHBIN.
2. Enumnas xkomwtekuus 1udpoBeix oOpaszoBaTenbHbIX pecypcoB. -  URL: http://school-

collection.edu.ru/ - TekcT: EKTPOHHBIH.

3. Hndopmaunonnas cucrema «EnmHOe OKHO gocTyma K oOpa3oBaTelbHBIM pecypcamy. -
URL: http://window.edu.ru / - TekcT: 3IeKTPOHHBIH.

4. Hayunas osnektponnas Oubiamoreka (HDB). - URL: http://www.elibrary.ru - Tekcr:
AJIEKTPOHHBIN.

5. OtkpsIThiil KoMK Marematuka. - URL: https://mathematics.ru / - TekcT: 3IeKTPOHHBIN.
6. TloBropum matematuky. - URL: http://www.mathteachers.narod.ru / - Tekct: 2IeKTPOHHBIH.
7. CnpaBOYHHK o MaTeMaTuKe TSt IIKOJIbHUKOB. -
URL: https://www.resolventa.ru/demo/demomath.htm / - Tekct: aneKTpOHHBIN.

8. Cpenmusisi maremarnyeckas wuHTepHerT IMmkoia. - URL: http://www.bymath.net /- Tekcr:
JJIEKTPOHHBIN.

9. ®ecnepanbubiii mopran «Poccuiickoe obOpazoBanue». - URL: http://www.edu.ru/ - Tekcrt:
ANEKTPOHHBIN.

10. denepanbHbIii LEHTP UH()OPMAIIMOHHO-00Pa30BaTEILHBIX pecypcos. -
URL: http://fcior.edu.ru / - TexkcT: 3IeKTPOHHBIH.

4. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUA JUCHUIIJIMHbI
Pe3yabTaTsl 00yueHus (mpeaMeTHbIE @®opMbl U MeTOAbI KOHTPOJSI WU OLEHKH
pe3yJbTaThl) pe3yJbTaToB 00y4eHust

B pesyabraTre OCBOCHHSI JUCHUILVIMHBI 00YYAIOIIMICH JOJKEH NPOJEeMOHCTPHPOBATH




npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUS YUeOHOI IucUIIMHbI «MaTeMaTuKay:

BIIQJICHHC METOAaMU JIOKA3aTeIIbCTB,
aJropuTMaMu  pelIeHHMs  3a/Jad;  yYMEHHE
GbopMyITUpOBaTh OIpPEACTCHUS, AKCUOMBI H
TEOPEMBI, MIPUMEHSITh uXx, MPOBOJIUTH

JIOKa3aTelIbHbIE PACCYXKJICHUS B X0JI€ PEIICHUS
3aJa4

Texymui KOHTPOJIb:

TECTUPOBaHUE

IIpomexyrounas arrecTanus:
nudepeHIMpPOBaHHbBIN 3a4eT, SK3aMEH

YMEHHME OIEpUpPOBaTh IOHATHUAMU: CTEIEHb
ymcna, JiorapudM 4YHclia; YMEHHUE BBIOJIHATH
BBIUMCJICHUE 3HAYEHUW M mpeoOpazoBaHus
BBIPQXEHUI CO CTENeHsIMU U JorapupmMamu,

Texymui KOHTPOJIb:

CamocrosTenbHas paboTa

IIpomexyrounas arrecTanus:
nudepeHIMpOBaHHbBIN 3a4eT, SK3aMEH

peoOpazoBaHus IpoOHO-palMOHATBLHBIX

BBIPAXKECHUM

yMEHHE OIIEPUPOBATH noHATUSIME: | Tekymuii KOHTPOJIB:

palroHaJbHbIE, uppauuroHainbHble, | CamocTosTenpHas padboTa

noKa3aTeJbHbIE, creneHusle, | [IpomexxyTounas aTTeCTaIHs:
JgorapupmMuyUecKue, TpUTOHOMETpUYEcKHe | TU(PepeHIIMPOBAHHBIN 3a4eT, IK3aMEH

YpaBHCHUA U HCPABCHCTBA, NX CUCTCMbI

YMCHHUEC OIICpUPOBATH IMOHATUAMU: (bYHKI_II/IH,

HeIpepbIBHAS byHKIHA, IIPOU3BOJIHAA,
nepBooOpaszHas, OINpENEeNeHHBbIH  MHTErpai;
yYMEHHE HaXOJUTh IIPOU3BOIHbBIE
3JIEMEHTapHBIX (byHKLIHH, UCIIOJIb3YS
CIpaBOYHBIE MaTepuaibl; HUCCIENOBAaTh B
IIPOCTEHIINX cIIydasx byHKINN Ha
MOHOTOHHOCTb, ~HAaXOJUTh HauOOJbIINE U

HalMEHbIIME 3HAaYeHHs (YHKIUI; CTPOUTH
rpa@ukd MHOTOWIEHOB C HCIOJIb30BAHUEM

amnmnapara MaTeMaTU4ECKOro aHaINn3a;
MIPUMEHSATH MPOU3BOJIHYIO IIPU PEIICHUM 33134
Ha  JBIKEHHUE; peuiarb [IPaKTUKO-

OpUEHTUPOBAaHHBIE 3a/la4ll HAa HaumOOJbIINE U
HauMEHbIIIEE 3HAYCHMsI, HA HAXOXACHHUE IYTH,
CKOPOCTH M YCKOPEHUS;

Tekymuii KOHTPOJIb:

TECTUPOBAHUE

[Ipomexxyrounas aTTecTanus:
g hepeHIMPOBAHHBIN 3a4€T, IK3aMEH

yYMEHHE OIIEpUpPOBATH
panuoHanbHas — (QYHKIHS,
byHKLu, CTETICHHAs
TpUTOHOMETpHUeckne (QYHKIUH, OOpaTHBIE
byHKUIMY; yMEHUE  CTpPOUTh  Trpaduku
M3YYEHHBbIX (YHKIUI, UCHOIb30BaTh IpaduKu
IpU M3YYEHHM IIPOLIECCOB M 3aBUCHUMOCTEH,
OpU peHIeHUH 3ajal M3 APYrux Yy4eOHbIM
IpPEeIMETOB W 3aJad W3 PEANbHOM KU3HU;
BbIpaxaTb (GOpMyJlaMU 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU;

TTOHATHUAMU:
IoKasaTcjibHas

byHKIHS,

Texymui KOHTPOIIb:
CamocrosiTenbHas paboTa

[Ipomexxyrounas arrecranus:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH

YMEHHE pemaTbh TEKCTOBbIE 3a/aud pPa3HbIX
TUINOB (B TOM YHCJIE HAa IPOLEHTHI, JOIH U
yacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh
TOBApOB U YCIYT, HAJOTH, 33Ja4yd U3 00JacTu
YIOpPaBI€HUS  JIMYHBIMA W CEMCHHBIMU
duHaHCAMM); COCTAaBJIATh BBIPAKCHMUS,
YpaBHEHUs, HEPABCHCTBA M HUX CHUCTEMBI I10

Texymuit KOHTPOJIb:

TectupoBanue

[Ipomexxyrounas arrecTanus:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH




YCIIOBUIO 3aJlauM, HCCIIEN0BaTh IOJIYyYEeHHOE
pelieHne ¥ OIEHUBATh MPABIONOAO0HOCTh
pe3yJbTaTOB

YMEHUE ONEpUPOBATH MOHSATUSIMU:
apudmeTnyeckoe, MeuaHa,
HauOoJiblllee U HAUMEHbIIIEE 3HAUCHHUS, pPa3Max,

cpenHee

TUcrepcus, CTaHJIapTHOE OTKJIOHEHHE
YHUCIOBOrO  Habopa; yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATH uH(popMaIHIo,

MPEJICTABICHHYIO B TAa0JIMIIaX, HA JUarpamMMax,
rpadukax OTpaxkarollyl0 CBOMCTBAa peabHBIX
MpOLIECCOB M SIBJICHUM;  MPEACTABISTH
MH(}OPMALIKIO C TOMOIIBIO TAaOJIHUI] U JUArpamm;
UCCJIEIOBATh CTAaTUCTHUYECKUE JaHHBIE, B TOM
quclie C MPUMEHEHHEM TpapuuecKuX METOJI0B
Y DJICKTPOHHBIX CPEJICTB;

Texymui KOHTPOJIb:
CamocTosTenbHas paboTa
[Ipomexxyrounas arrecranus:
nudepeHIMPOBaHHBIN 3a4eT, SK3aMEH

YMEHHUE OIEPUPOBATh MOHSATHIMHU: CITy4alHBIN
OMBIT W CIIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy4allHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSATHOCTHh C HCITOJIb30BAHHEM TpaQUUECKUX
METO/IOB; TPUMEHSTH (OPMYJIBI CIOXKCHUS W
YMHOXEHHUSI BEPOSATHOCTEH, KOMOWHATOPHBIC
dakTel U QOpPMyNIBI TIpPU PEIICHWH 3aj1ad;
OIICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HaKOMCTBO CO CIIly4YailHBIMH BEJIIMYMHAMU;
YMCHHE TPUBOAWTH TIPUMEPHI TPOSBICHUS
3aKOHAa OONIBIIMX 4YHCENl B TPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUSX;

Tekymuii KOHTPOJIb:

CamocrosiTenbHas padoTa

[Ipomexyrounas aTTecTalus:
g hepeHIMPOBAHHBIN 3a4€T, IK3aMEH

YMEHUE OIEpUpPOBaTh IMOHATUSAMU: TOYKA,
npsimas, IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYI'PAaHHBIN YIOJ, CKPEIMBAIOIINEC MPAMBIE,
NapaJUIEIbHOCTh U NEPIEHAUKYISIPHOCTh
IPSAMBIX U IUIOCKOCTEH, YTOJI MEXIY IMPSIMBIMU,
Yroa MEXIy IpsAMONM M IIOCKOCTBIO, YIoOJl
MEXY MIOCKOCTSMH, PACCTOSHUE OT TOYKH J10
IJIOCKOCTH, PpPaCCTOAHHUE MCKAY MPsSAMbBIMHU,
paccTossHUE MEXAY IUIOCKOCTAMM; YMEHHUE
HCIIOJIB30BAaTh IPHU PCUHICHUHN 3ada4 M3YUCHHBIC
bakThl M TEOpeMbl IUIAHUMETPHH; YyMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAFOILErO
MUDA;

Texymui KOHTPOIIb:

TectupoBanue

IIpomexyTounas aTTeCTaLUA:
nuddepeHIIMPOBaHHbBIN 3a4€T, IK3aAMEH

YMCHUC OIICpHUPOBATH IIOHATUAMMUA.
MHOTOT'paHHHK, CE€Ue€HHEe MHOIOIpaHHHKa, KYO,
napajieNienure];, Tpu3Ma, nmupaMuaa, Qurypa
U TIOBEPXHOCTh BpallleHUs, LWINHAP, KOHYC,
miap, cdepa, cedeHus QUIYypbl BpalleHus,
IUIOCKOCTh, Kacaromiascs cgepsl, LUIMHIPA,
KOHyCa, IUIOIanb IIOBEPXHOCTH MHUpPaMUIBL,
IpU3MBI, KOHYCa, IUINHJIPA, IJIomans chepsl,
obbeM KyOa, MPSIMOYTOJIBHOTO
napajicienuinciaa, nupaMubl, IIPpHU3MBI,
IUIMHIpa, KOHYCa, [apa; yMEHUe H300pakaTh

Texymuit KOHTPOJIb:

CamocrosrenbHas pabora

[Ipomexxyrounas arrecranus:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH




MHOI'OI'paHHUKH W MOBEPXHOCTU BpalllICHUA, UX
CCUCHUA OT PYKH, C MNOMOIIBIO YCPTCIKHBIX

HHCTPYMCHTOB u SJICKTPOHHBIX CpC€ACTB;
YMCHUC pacno3HaBaTb CUMMCTPUIO B
IIPOCTPAHCTBE; YMCHUC PacCIiio3HaBaThb

IMMPpaBUJIbHBIC MHOTOTPAHHUKH

YMCHHUE OICPUPOBATH IMOHATUAMU:. IBUXCHUC B

IIPOCTPAHCTBE, oJ00HbIE ¢burypsl B
MPOCTPAHCTBE;  HUCIOJb30BaTh  OTHOILIECHHUE
JIomaaen MIOBEPXHOCTEH U 00BEMOB

MO00HBIX (PUTYp TP PEIICHUHN 3a/1a4;

Tekyluii KOHTPOJIb:

TectupoBanue

[IpomesxyTouHas aTTecTalys:
Qg QepeHIIMPOBaHHBIN 3a4eT, IK3aMEH

YMEHHE BBIYUCIIATH TECOMETPUYCCKHUE BETUIMHBI
(mmuHa, yros, IUIOMIAAb, OOBEM, IUIOMIAIb
MOBEPXHOCTH), HCTIOJNB3YS W3YYCHHBIE
(bOpMYIIBI U METOJIBI;

Texymui KOHTPOJIb:

CamocrosrenbHas padora

IIpomexyrounas arrecranus:
T epeHIMPOBaHHBIN 3a4eT, IK3aMEH

yMEHUE BBIOUpATh MOIXOAIIUNA HU3y4YEHHBIN
METOJA IS PELICHMs 3a/Jaud, paclio3HaBaTh
MaTeMarudeckue (akThl M MaTeMaTHYEeCKHE

MOJENIN B TPUPOAHBIX U  OOIIECTBEHHBIX
ABJIICHUSX, B MCKYCCTBE; YMEHHME IPUBOIUTH
IIPUMEPBI MaTEeMaTHYECKHUX OTKPBITUI
POCCUMCKOM M MHPOBOM MaTeMaTHYECKOU

HaYKH.

Texymui KOHTPOJIb:
CamocrosrenbHas pabora

[IpomesxyTouHas aTTecTalus:
Qg QepeHIIMPOBaHHBIN 3a4€T, IK3aMEH




