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Pabouas nporpamma yueOnoit qucuumuinael OY /.11 Martemaruka: anredpa, Hayajga MaTeMaTHYeCKOro aHajm3a,
TreOMEeTpHs pa3padoTaHa B COOTBETCTBHH C TPEOOBaHUSAMU: PeAepaTbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEILHOTO
crarnapra (manee —OI'OC) cpemnero od1ero ooOpa3oBanmsi, yTBEpkKACHHOTO IprkazoM MuHobpHayku Poccuu ot
17.05.2012 Ne 413 ¢dbenepanbHOT0 TOCYyIapCTBEHHOTO CTaHIapTa CpeaHero npoheccuoHaIbHOTO 00pa30BaHUs 110
cnenuanbHocTh: 43.02.08 CepBuc 10MaIIHEr0 U KOMMYHAIBHOTO XO35ICTBa.

PEKOMEHIalMsIMU [0 OpraHMU3alMM TOJY4YeHHs] CpeqHero oOumiero oOpa3oBaHHs B Ipeleiax OCBOCHUS
00pa3oBaTEeNbHBIX OporpaMM CpeiHero MpoecCHoHaIbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOTO O0OIIEro
oOpa3oBaHHsl C Yy4eToM TpeOOBaHUN (QelepalibHbIX TOCYJAapCTBEHHBIX 00pa3oBaTeNbHBIX CTAHIAPTOB H
MOJIy4aeMOU  CIIeNHMAIbHOCTH WM  mpodeccud cpenHero mnpodeccrnoHalbHOTO 00pa3oBaHus  (ITUCHMO
JlenapramMeHTa TOCy/1apCTBEHHOM MOJUTHKU B chepe MoAroToBKH padounx kaapoB u 110 Munoopuayku Poccun
ot 17.03.2015 Ne 06-259),

npUMEpHOl mporpaMmel  yueOHOM auctmiumael OVYJ[.11 MaremaTtuka: anrebpa, Hayana

MaTeMaTHYECKOTO0 aHalW3a, TEeOMETpHst [UIs NpopEeCCHOHATBHBIX 00pa30BaTENbHBIX OpraHU3alUH,
peKOMeHI0BaHHOM  DenepabHbBIM  TOCYAAPCTBEHHBIM  aBTOHOMHBIM  yupekaeHueM «dDenepasbHbli
WHCTUTYT pa3Butusi obpazoBanusi» (namee — OI'AY «DUPO») B kadecTBe MPUMEPHOU MPOrPaMMBbl IS
peanu3anuyu OCHOBHOM npodeccroHanbHoi obpa3zoBaTenbHoil mporpammbl CIIO Ha 6a3e 0OCHOBHOTO 00IIEro
o0Opa3oBaHMs C IOJy4eHHEM cpeaHero oomiero obOpazoBanus, mpotokon Ne 3 ot «21» wurona 2015r.,
peructpauroHHbIi Homep pereH3nu Ne384 ot «23» utons 2015r. OI'AY «dHUPO»
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1. TACIIOPT MPOTI'PAMMBbI YYEFHOM JJUCITATIIMHBI
1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI

VYueOHas aucnuiuinHa «Maremaruka: anreOpa ¥ Havajga MaTeMaTHYECKOTO aHalln3a, TeOMETPUS
(manee — «MaTemaTHKay) SBJISIETCS YaCThIO OOMUX 00IIE00pa30BaTEIbHBIX YUCOHBIX AMCIHUILINH,
dbopMupyeMbIX W3 00s3aTeNbHBIX NpeamMeTHhIX obnacteit ®I'OC cpemnero obmero odbpazoBaHus,
st cneranbHocTh 43.02.08 CepBurc JOMAIIHETO M KOMMYHAJIBHOTO XO3SMCTBA.

1.2. MecTo yuyeOHo# nucuunjuubl B cTtpykrype IHIICC3

YyeOHasi NUCUUIUIMHA SBJSETCS AUCHMILTMHONW 0O0IIe00pa3oBaTenbHOr0 y4yeOHOro IHKIa B
COOTBETCTBHUM C TEXHHYECKUM H COIHAIBbHO-YKOHOMHYECKHM TMpoduiieM mpodecCHOHATHHOTO
oOpa3oBaHus.

YueOHast IUCHMIUIMHA OTHOCHUTCS K mpeamerHoi obmactu PI'OC cpegnero ooOmiero
oOpa3zoBanus «MaTtemaruka 1 HH()OPMATHKA» IO BEIOOPY U3 00s3aTEIbHBIX MPEIMETHBIX 00IaCTe.
YpoBeHb OcCBOeHUs Y4eOHOH muciuIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpemHero o0rmiero
oOpazoBanus 0a30Bbid s crenuanbHOCcTH 43.02.08 CepBuc nomalmHero M KOMMYHaJIbHOTO
XO3SICTBA.

Peanu3zanus conmepkanusi yyeOHON AMCHUIUIMHBI MpPEroiiaraeT cOOMIOJACHUE MPHUHIINIA CTPOTOi
MPEEMCTBEHHOCTH IO OTHOIICHHUIO K COJIEpKaHUI0 Kypca «MareMaTuku» Ha CTYINEHH OCHOBHOTO
o01mero oopa3oBaHusl.

B T0 e Bpems ydeOHas gucnuiuimHa MaremaTtuka Ui TPOQGECCHOHATBHBIX
00pa30BaTeNbHBIX OPraHU3aIMi 00J1aaeT CAMOCTOSTEILHOCTBIO U LIETbHOCTHIO.

PabGouas mporpamma yueOHON AMCHUIUIMHBI MaTeMaTuka HMEeT MEXIPEAMETHYIO CBS3b C
oOmieoOpa3oBarelbHbIMU  Y4eOHBIMH  AucuuimiiHamu  MubopMaTuka ©  AUCHUILIMHAMH
WudopmanroHHbIe TEXHOIOTHH B MTPO(HECCHOHATBHON JAEATEIbHOCTH.

N3ydyenne ydeOHON AuCHMIUIIMHBEI MaTeMaTHKa 3aBepIIaeTCss MPOMEXKYTOUHOHM aTTecTalued B
dbopme sk3amena s cnenuaibHocTH 43.02.08 CepBHC TOMAITHETO ¥ KOMMYHAIBHOTO XO35HCTBA
B pamkax ocBoeHus [1[1C3 Ha 6a3e 0CHOBHOTO 00111eTO 00pa30BaHUsI.

1.3. Ilnanupyembie pe3yJbTAThl OCBOCHHUS Y4eOHOI JHCIMIIIMHBI

[Tnanupyemblie pe3yabTaThl OCBOCHUS Y4eOHOM NUCIIUTUIMHBI

JIMYHOCTHBIE Pe3yJibTAThI:

-cOpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKE KaK YHHUBEPCATbHOM SI3bIKE —HAyKH, CPEJICTBE
MOJIETTMPOBAHHUS SIBJICHUI U MIPOLIECCOB, UAEAX U METOJIaX MATEMaTUKH;

-IOHUMAHHUE 3HAUMMOCTH MAaTEMaTUKH ISl HAYYHO-TEXHUYECKOTrO IIPOrpeccea,

— c¢(hOpMHUPOBAHHOCTh OTHOIIEHUSI K MAaTEMATUKE KaK K YacTH OOIIEeUEI0BEUYECKON KYIbTYphI Yepe3
3HAKOMCTBO C UCTOPUEN PAa3BUTHUSI MATEMATUKH, 3BOJIFOLUEN MAaTEMAaTUUYECKUX UJIEH;

-pa3BUTHE JIOTUYECKOTO MBIIIUICHHUS, TMPOCTPAHCTBEHHOTO BOOOpaKEHUS, aITOPUTMHYECKOM
KYJIbTYpPbl, KpHTUHYHOCTHA MBIIUJICHHUS] HA YPOBHE, HEOOXoquMoM itsi Oyaytiei npodeccruoHalbHOM
JEeATETLHOCTH, JIJISl IPOJOJKEHUST 00pa30BaHMUs M CaMOOOPa30BaHUS;

-OBJIa/ICHUE MAaTeMaTUYECKUMHU 3HAHUSIMU M YMEHHUSMU, HEOOXOIUMBIMH B MOBCEAHEBHON >KU3HH,
JUTSI OCBOCHHSI CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCHUIUIMH W JUCIUIUTHH TPOodheCcCHOHATBLHOTO
[UKIIA, Ui TOMy4YeHusl 00pa3oBaHUsl B 00JacTAX, HE TPEOYIOIINX YIIIyOJIeHHOW MaTeMaTUYeCKOM
MMOATOTOBKH;

-TOTOBHOCTh U CIIOCOOHOCTH K O0OPa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, —Ha MPOTSHKEHUU
BCEH KM3HU, CO3HATEIHHOE OTHOIIEHHE K HEMPEPHIBHOMY OOPA30BAHUIO KAK YCIOBHIO YCIICIIHOW
npodeccnoHanbHOM U 0OIIECTBEHHON AESITENEHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSTEIILHON TBOPUECKOW W OTBETCTBEHHON JIESITEIILHOCTH;
TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B 00pa30BaTENbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4€OHO-UCCIIeI0BATEILCKOM, MPOCKTHON M IPYTUX BUIAX JIEATCILHOCTH;



-OTHOILIICHHUC K HpO(pGCCHOHaHBHOﬁ NCATCIIBHOCTHU KaK BO3MOKHOCTHU y‘-IaCTI/IH B peH_IeHI/II/I JIMYHBIX,
OOIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATILHBIX MTPOOJIEM;

npeaMeTHBIE Pe3yJIbTAaThI:

-chOPMHUPOBAHHOCTh MPEACTABICHUNH O MaTEeMaTHKE KaK 4acTH MHPOBOW KYJIbTYpbl — H MECTE
MAaTCMAaTUKHU B COBpeMeHHOﬁ nUBUIN3alUU, cnoco6ax OIINCaHUus SIBJICHI/II;'I peaJILHOI‘O MI/Ipa Ha
MaTeEMaTHYECKOM SI3BIKE;

-cOpMHUPOBAHHOCTh  TPEJACTABICHUA O  MATEMATHYECKUX  MOHATHUSX  KAaK  BaKHEUIIMX
MaTEeMaTHYECKHUX MOJIEIISIX, TIO3BOJISAIONINX OIMMCHIBATh U M3ydaTh Pa3HbBIC MPOIICCCHI M SBJICHUS;

- MIOHUMaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHUS MATEMAaTHICCKUX TEOPHUHt;

-BJIAJICHUEC METOJAMHM JIOKA3aTeJIbCTB U aJIrOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSATh, IPOBOIHUTH
JIOKa3aTeNIbHBIE PACCYKACHHS B XOJI¢ PEIICHUS 3a]1a4;

-BJIAJICHUC  CTAaHJAAPTHBIMH  IPUEMAaMH  PCIICHHS  PAlMOHAIBHBIX W HPpalMOHAIbHBIX,
IIOKAa3aTCJIIbHBIX, CTCIICHHBIX, TpI/II‘OHOMCTpI/I‘-IeCKI/IX ypaBHeHI/If/’I nu HepaBeHCTB, X CHCTEM,
MCIIOJIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX MPOTrPaMM, B TOM YHCIIE JIJIS IMOWCKA MYTH PEHICHUS W
WJUTFOCTPALIUY PEIIEHUs] YPABHEHUN U HEPABEHCTB;

-C(pOPMHUPOBAHHOCTH MPEJACTABICHUH 00 OCHOBHBIX IMOHATHSAX MATEMAaTHYSCKOTO aHaau3a M HMX
CBOWCTBaX, BIAJCHHE YyMEHHEM XapaKTepHU30BaTh IOBEACHUE (YHKIUH, HCIOIH30BAHUE
MOJTYYCHHBIX 3HAHWI JJIs1 ONTMCAHUS U aHAJIM3a PEaIbHBIX 3aBUCUMOCTEH;

BJIAACHUEC OCHOBHBIMHA ITOHATHUAMU O IINIOCKUX U HpOCTpaHCTBeHHI)IX FGOMCTpI/I‘ICCKI/IX (1)I/II‘yan, nux
OCHOBHBIX CBOMCTBAX;

- ¢(hOpMUPOBAHHOCTh YMEHHUS PACIO3HABATH T€OMETpUYECKHE (DUTYpPHI Ha YepTex,ax, MOACIIX U B
peaIbHOM MHpE; IPUMEHEHUE U3YYCHHBIX CBOHCTB FeOMETPUICCKUX GUTYp ¥ HOpMYIT IS peIIeHUs
I‘GOMeTpI/I‘-ICCKI/IX 3a4a4 U 3a1a4 C HpaKTI/I‘IGCKI/IM COI[ep)KaHI/ICM;

-c(hOPMHUPOBAHHOCTD IPEJACTABICHUA O IMpoLeccax MW SBJICHHUAX, HMMEIOIIUX BEPOSTHOCTHBIN
xapaKTep, CTAaTUCTHUUYCCKHUX 3aKOHOMepHOCT$IX B peaﬂbHOM MI/Ipe, OCHOBHBIX IIOHATHUAX
AJIEMEHTapPHON TEOPHH BEPOSITHOCTE;

- YMeHI/Ie HaXOIUTh W OIICHHUBATHb BepOSITHOCTI/I HaCTyr[J'IeHI/ISI CO6I)ITPII>1 B HpOCTeI\/JIIHI/IX
MPAKTUYECKUX

CI/ITyaHI/ISIX N OCHOBHBEIC XapaKTepI/ICTI/IKI/I CJ'Iy‘-IZlfIHBIX BCJIMYHH,

-BJIaJIcHNE HaBbIKAMHU MCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IPOrpaMM MpHU PEIICHUH 3a/1a4.

O01Me KOMIETEeH MU

Buibl yHuBepcaabHbIX Y4eOHBIX AeiiCTBHI (B coorBercTBHM ¢ PT'OC CIIO no
cnenuajJbHOCTH/Ipodeccun)

JInuHoCTHBIE OKI1. [IloHuMaTh CyIIHOCTP M COLHAIBHYIO

(o6ecrieunBarOT EHHOCTHO-CMBICIIOBYIO 3HaYUMOCTh  cBoed  Oynymed  npodeccuu,

OPHUEHTAIUIO 00YJAOLINXCS M OPUEHTALIMIO B | TIPOSIBIIATH K HEW yCTOWYMBBIN HHTEpEC,

COLMAIIBHBIX POJISIX U MEKJIMYHOCTHBIX OK3. IlpuHuMare pemeHus B CTaHAAPTHBIX H

OTHOILICHUSIX ) HECTAHJAPTHBIX CHUTyallUsX W HECTH 3a HHUX

OTBETCTBEHHOCTb,

OKS8. CaMmocTosTenbHO  ONpenensaTh  3aJauu
po(heCCHOHATLHOTO M JIMYHOCTHOTO Pa3BUTHSA,
3aHUMAaThCS  CamMo0Opa3oBaHUEM,  OCO3HAHHO
TUTAHUPOBAThH IMOBBINNICHUE KBATH(UKAIINH.

PerynsiTuBHbIe: OK2. Opranu3oBbIBaTh COOCTBEHHYIO
nesenojiaraHue, miaHupoBaHuUE, NEeSITENIbHOCTh, BBIOMPATh THUIIOBBIE METOIBI H
MIPOTHO3UPOBAHNE, KOHTPOJb (KOPPEKIIHS), CIOCOOBI BBIMTOJTHEHUS TPOPECCUOHAIBHBIX 3aJ1a4,
CaMOPETYJISIIMS, OLICHKA OIICHUBATh UX d(PPEKTUBHOCTH U KAYECTBO,

(obGecnieunBarOT OpPraHu3aInio OK3. IlpuHumaTh pemieHus B CTaHIAPTHBIX U
00y4aromuMucs cBoei yaeOHOM HECTAaHJAPTHBIX CHUTyallUsIX HU HECTH 3a HHX

I[GHTGJ'II)HOCTI/I) OTBETCTBCHHOCTbD.




Ilo3HaBaTenbHbBIE

(obecneunBaioT HCCIIEI0BATENBCKYIO
KOMIIETEHTHOCTh, YMEHUE

pabotaTh ¢ uH(popmanmeir)

OK4. OcymiecTBiasiTb MOUCK W HCHOJIb30BAHUE
uH(popManuu, HEoOXoauMOou sl 3PPEKTUBHOTO
BBITIOJTHEHUS poheCcCUOHATILHBIX 3ajad,
po(hecCHOHATLHOTO ¥ TMYHOCTHOTO Pa3BUTHS,
OKS5. Hcnonb3oBath nH(}OpMaITMOHHO-
KOMMYHHKAITHOHHBIC TEXHOJIOTHH B
npodeccuoHaNbHOM e TeNIbHOCTH,

OK9. OpueHTUpOBaThCS B YCIOBHUSAX YacCTOM

CMEHBI ~ TEXHOJIOTHH B  MPOQeCCHOHATBHOU
JIeITEIIbHOCTH.
KoMMyHuKaTHBHbIE OK6. PaboTaTh B KOJJIEKTMBE W B KOMAaHJIE,
(oOecnieunBarOT COLIMAIIbHYIO | 3P (HEKTUBHO o0ImaThes c KOJUICTaMHU,

KOMIIETEHTHOCTh W Yy4eT HO3MLHHU JAPYIHX
JIOJICH, YMEHHME CIyllaTb W BCTyNaTh B
JMajor, Yy4acTBOBaTb B  KOJUIEKTUBHOM
00CyX/1eHuu podJeM, B3aNMOACHCTBOBAT U
COTpPYAHHMYATH  CO CBEpCTHUKAMH U
B3POCJIBIMH)

PYKOBOJICTBOM, ITOTPEOUTEIISIMH,

OK?7. bpath Ha ceOs OTBETCTBEHHOCTH 3a pabOTy
YJIEHOB KOMaHJbI (IIOJAYMHEHHBIX), 32 PEe3yNbTaT
BBITIOJTHEHUS 3aJaHUH.

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHE NPOrPaMMbl Y4eOHOM 1M CUNILIUHbI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOydarommuxcs - 351 yac, B TOM ymce:

00s3aTeNbHOM ayIUTOPHOI yueOHOM Harpy3ku oOydaromierocs- 234 Jaca;

CaMOCTOSTeNIbHOU paboThl oOyuaromuxcs -117 gac.




2. COJIEP)KAHUE YYEFHOU JUCIUILINHBI 1
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HOI padoThI

Buj yueOHoit padoThl Oobvem
uacos
MakcumajibHas yyeOHasi HAarpy3Ka (Bcero) 351
Oobs3aTesibHASI AYIUTOPHAA yyeOHasi HArpy3ka (Bcero) 234
B TOM YHCJIE:
IIPAKTUYECKUE 3aHATUIL 24
CamocTosiTesibHasi paboTa o0yuyaromerocs (Bcero) 117

Hmozosan ammecmauusn. 6 ¢0p.M€ IK3AMEHA




2.2. TemaTu4yecKuii IJIaH U COAEPKaAHNE Y4eOHOM AUCHUIIMHBI MaTeMaThKa: ajiredpa M Ha4aj1a aHAJIN3a; reOMeTpus

HanmeHoBaHnue Copep:xaHue y4edOHOT0 MaTepHuaJia, JabopaTopHble padoThI U MPaKTHYECKUe 3aHATHS, Oo0bem XapakrepucTuKa OCHOBHBIX BU10B Yposens
pa3/esioB U TeM caMocCTosITeIbHasl padoTa o0y4yarouuxcs, Kypcopasi pagoTa (mpoeKT) 4acos AesITeJIbHOCTH CTY/ICeHTOB O0CBOCHUS
1 2 3 4 5
Copep:xanue yueOHOI0 MaTepHaJia 2 O3HakoOMJIEHHE C POJIbIO MATEMATUKH B
Bsenenue 1 Maremarika B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAITOHHBIX HayKe, TEXHHKE, SKOHOMHUKE, 1
TEXHOJIOTHSIX M IPAKTHIECKON AESTEIBHOCTH nH()OPMAIMOHHBIX TEXHOJIOTHAX U
2 Lenu u 3a1auu U3ydeHNSI MaTEMAaTHKH TIPH OCBOCHHH CIICIIHATBHOCTEH HPAKTUYECKOHN JEATENBHOCTH. 1
cpenHero npoeccHoHaILHOTO 00pa30BaHus O3HaKOMJICHHE C IIESIMU U 33/1a49aMH
Co};[ep)[(a]{[/[e yqeﬁl-[oro MaTepHaJja N3Yy4YCHUS MATCMATUKU IIPHU OCBOCHUUN
npodeccuii CIIO u cneruaibsHOCTEH
10 CIIO
1 Ilenple U pallnOHAJIBHBIE YUCIIA BrmmonHeHNE apu(MeTHISCKIX 1
Pa3surune nousiTus o 2 JleficTBUTENIbHBIE YUCIIa JIEHCTBUY HAJl YMCIIAMU, COUETasyCTHbIE 1
yHciIe 3 [TpubnrKeHHBIC BEIYMCICHUS U TUCbMEHHBIE TPUEMBI. 1
4 KoMILIEKCHBIE YHUCIIA HaxosxneHue npuOIKeHHBIX 3HAYCHU 1
IIpakTuyeckoe 3aHATHE «ApPHUPMETHICCKUE NCHCTBHA HAJl YHCIIaAMHU, HAX0XKICHHE 2 BEJIMYHH ¥ IOrPEIIHOCTEH BBIYUCIICHUH
MPUOIKEHHBIX 3HAYSHUH BETUIHH. CpPaBHEHHE YHCIIOBBIX BIPAKEHHUI.
Haxosxnenue onmoox B
peoOpa30BaHMAX U BHIYUCIICHUSIX
Coaep:xanue yueOHOro MaTepuaja 28
1 Kopuu u creneuu O3HaKOMJICHUE C TIOHATHEM KOPHS n-H 2
2 KopHuu HatypanbHOM CTENEHH U3 YMCIa U UX CBOMCTBA CTEIICHH, CBOMCTBAMH PAJHKATIOB U 3
3 CrerneHy ¢ palMOHaJIbHBIMU TTOKa3aTeNsIMH, C AEHCTBUTEIBHBIMH ITOKA3aTEISIMHU, UX HpaBUIIAMK CPABHEHHUS KOPHEH. 3
CBOMCTBa DopmynupoBaHUE ONPEIETEHUS KOPHS U
Kopnu, crenenn n 4 Jlorapudm CBOMCTB KOpHEH. Briuucnenue u 3
JorapuMel 5 OcHOBHOE JIorapu(QMUIECKOe TOKACCTBO. JlecATHYHBIC H HATYpalIbHEIE JOTapH(pMEIL. CpaBHEHHUE KOPHEH, BBINOIHEHHE 3
6 [IpaBuiia neicTBus ¢ JorapupmMamu. IIPUKUAKY 3HAYEHHS KOPHSL. 2
7 ITepexoJ K HOBOMY OCHOBaHHIO [TpeoOpa3oBaHue YUCIOBBIX U 3
8 [TpeoOpazoBanue anredpanyecKux BoIPKEHUN OYKBEHHBIX BBIPAKEHHUH, COIEPHKAIIMX
IIpakTHyeckoe 3aHATHE 4 panuKabl.

Briuuciienue u cpaBHeHUE KOpHEH

Brinonnenue pacyeToB ¢ paguKagaMu
IIpakTHyeckoe 3ansiTHe

Pemenue nppanvoHaabHBIX ypaBHEHUH
IIpakTHyeckoe 3aHsiTHE

IIpeobpa3oBaHue BEIpKEHUH, COACPKAIINUX CTEIIEHU
IIpakTHyeckoe 3aHATHE

Brimonaenne pacaeTos mo gopmynam,
COJIEPIKAIIIM PaTUKAIbI, OCYIIECTBIIASA
HE0OX0IUMBIE TTPE0OPa3OBAHMS.
OrnpenesneHre paBHOCUILHOCTH
BBIPAJKEHUH ¢ paaukanaMu. Pemenne
HppaIMOHATHHBIX YPaBHCHUH.
O3HAKOMJICHHE C TIOHATUEM CTEIICHU C




Pemenne noka3aTenbHbIX ypaBHEHUN
IIpakTnueckoe 3aHsiTHE

Pemmenne nmoka3aTenbHBIX HEPABEHCTB
IIpakTnueckoe 3ansiTHE

Jlorapudm. JlorapudmMupoBaHue BEIpasKeHHHA
IToTeHuupoBaHue BbIpA)KEHUN
IIpakTnueckoe 3aHsiTHE

Perienue norapuMuueckux ypaBHEHHH

JIeHICTBUTENILHBIM TIOKa3aTeNIEM.
Haxoxxmenne 3HaUCHUH CTCIICHH,
UCTIONB3YS IIPH HEOOXOANMOCTH
HHCTPYMEHTAJbHBIE CPEJCTBA.
3amuceIBaHNE KOPHA N-i CTETICHN B BHIC
CTETICHU C APOOHBIM TTOKa3aTeNIeM U
HA000POT.

DopMyJIUPOBAHKE CBOMCTB CTEIECHEN.

CamocrosiTe1bHasi padoTa 00y4aloHXCH 17 Berunciienue creneHei ¢ paluoHaIbHbIM
1.Pemenue 3agau no Teme «MppanuoHaabHbIe YpaBHEHHs. Y pPaBHEHHS U HEPABEHCTBA C MOAYJIEM» MoKa3aTeseM, BBIOJTHEHNE IPUKUIKU
2.IToaroroBka pedepara 1mo Teme «3HaueHUE U UCTOPHUS TIOHATHS JTorapudman 3HA4YEHUS CTENCHU, CPaBHEHUE CTEIICHEH.
3.Pemenue 3amad no Teme «IIpeodpasoBanue JOrapuPpMHUUSCKUX BRIPAIKCHHI) IIpeoOpa3oBaHue YHCIOBBIX U
4.Pemienne 3agau 1o teMe «PenieHne nokazaTeabHbIX, JJOTapUPMUUECKIX YpPaBHEHHUH U OYKBEHHBIX BBIPaKCHHUH, COAEPIKAIIIX
HEPABEHCTB) CTETEHH, MIPUMeEHss cBOMcTBa. Pemenne
MOKa3aTeIbHBIX
ypaBHeHH. O3HAKOMIIEHUE C
MPUMEHEHNEM KOPHEH U CTeNeHel npu
BBIUUCIIEHUH CPEIHUX, JEIEHUH OTPe3Ka
B «30JI0TOM CeueHHn». Pemienne
IIPUKJIAIHBIX 3a/1a4.
Copep:xanue yyeOHOr0 MaTepHaJia 20 DopMynHUpOoBKa U NIPUBEICHHUE
1 B3anmMHoe pacriosioxkeHne IByX NPsSIMBIX B TPOCTPAHCTBE JIOKa3aTeIbCTB MIPU3HAKOB 2
IIpsimbie u 2 [TapamienbHOCT MPSAMOM U TIIOCKOCTH B3aMMHOI'OPACIIOJIOKEHUS NPSIMBIX U 2
IJIOCKOCTH B 3 I[NapamnensHOCTh IIOCKOCTEH miockocTei. Pacrio3HaBanue Ha 2
NPOCTPAHCTBe 4 TlepreR MKy IAPHOCTS TPAMOT 1 IITOCKOCTH gepTekax U MOAEIISIX Pa3IHIHBIX
— ClIy4aeB B3aUMHOTO PacIOJIOKEHUs
5 Ilepnenaukyssip 1 HakJIoHHas1. Teopema 0 TpEX NepIEeHAUKYJIIPaX. NPAMBIX H IIOCKOCTEH,
6 VYron MCKIAY HpHMOﬁ 1 IIJIOCKOCTBIO, YTOJI MCKAY MIIOCKOCTAMU. apryMEHTHPOBAHHE CBOUX Cy)KI[eHPIfI.
7 JIByrpaHHBIii yron DopMyIMpPOBaHUE ONPEACIEHUH,
8 [eprieHIUKYIAPHOCTD ABYX IIOCKOCTEH TPHU3HAKOB 1 CBOUCTB MApaJLICIbHBIX 1 2
MEPIIEHANKYJIIPHBIX INIOCKOCTEH,
9 I'eomeTpuueckue npeodpazoBaHus MPOCTPAHCTBA JIBYIPAHHBIX 1 THHEHHBIXYTIIOB. 2
10 ITapannenbHoe npoextupoBanue [11011a16 OPTOroHaIbHON MTPOEKINH. [IprMeneHnne Npu3HAKOB U CBOMCTB
M306paskeHne MpOCTPaHCTBEHHBIX (UTYP. PAaCIIOJIOKEHUS IPSMBIX U INIOCKOCTEHR
IIpakTHyeckoe 3aHATHE 2 IIPH PEIICHNH 3a1a4.
IIprmMeHeHNe TPHU3HAKOB MapaJUICIBHOCTH M MIEPIICHANKYIIPHOCTH MPSMBIX M INIOCKOCTEH 1UIs N3ob6parkeHne Ha pUCYHKaX
pemeHus 3aga4d KOHCTPYUPOBaHME Ha MOJEIIX
IIpakTHyeckoe 3aHATHE HNEPIEHANKYIJIIPOB U HAKIIOHHBIX K
Pemenue 3a1a4 Ha napajuleIbHOE U OPTOrOHAIBHOE POESKTUPOBAHHE IUIOCKOCTH, MPSMBIX, apasIeNbHBIX
CamocrosiTebHasi padoTa 00y4aloHXCH 8 IUIOCKOCTEH, yIIIOB MeX Ay NPsIMOM U

1.CocraBieHHE KOHCIIEKTA IO TEME «HpHMLIe 1 IJIOCKOCTHU B IPOCTPAHCTBEC.»
2. CocTaBiieHue KpOCCBOpPJa HAa TCMY: «B3anmHoe PAacCIIOJIOKCHHNEC

IUIOCKOCTBIO U 000CHOBaHHE
HOCTPOCHHSI.




MpsAMBIX 1 IUIOCKOCTEH B IPOCTPAHCTBE»

Pemenue 3aa4 Ha BEIYUCIICHHE
reOMeTpUYSCKUX BeIn4nH. ONHCHIBaHUE
PacCTOSHHSA OT TOYKH 10 IUIOCKOCTH, OT
HPSIMOM 10 TIIIOCKOCTH, MEXIY
IUIOCKOCTSIMH, MEXIY
CKPEIMBAIOLIMMHUCS MPSMBIMU,

MEXIy IIPOM3BOJILHBIMH (HUI'ypaMH B
npoctpanctee. opMynupoBaHue U
JIOKa3bIBAHHE OCHOBHBIX TEOPEM O
paccrosiHusx. V3o0paxeHue Ha
YepTekKax U MOJCIAX PACCTOSIHUS U
000CHOBaHHE CBOUX CYXICHUH.
OmnpezneneHre U BEIYHUCIICHUE
paccTOSHHI B IPOCTPaHCTBE.
[Tpumenenne GopMyIT U TEOpEM
TUIAHUMETPHH JUIS PEIICHHUS 3a1ad.
O3HaKOMJICHHE C IOHATHEM
NapauIeTbHOTO0 IPOSKTUPOBAHUS U €0
CBOMCTBaMH.

Copep:xanue yyeOHOr0 MaTepHaJia 12 W3yuenne npaBuia KOMOMHATOPUKHU U
1 OCHOBHBIE TIOHATHUSI KOMOMHATOPUKHU IIPUMEHEHHUE [IPU PELLICHUU 1
2 3ajauu Ha MOJICYET YUCIIa pa3MelIeHu KOMOMHATOPHBIX 3a/1a4. Pemenue 2
DJ1eMEeHTBI 3 3a/[auy Ha MOJICYET YKCIa HEPECTAHOBOK U COYETAHUIA KOMOMHATOPHBIX 337124 METO0M 2
KOMOHHATOPUKH 4 Pentenue 3aau Ha nepebop BapuantoB @opmyrna 6mHoma HeroToHa nepeOopa M IO HPaBUILy YMHOXCHHSL. 2
5 CaolicTBa OMHOMUHANLHLIX K02 duimentos. Tpeyronbauk [Tackas. O3HaKoMIIEHHE C MOHATHAMH 2
TIpaKTHYeCKOE 3aHsATHE ) KOMOHHATOPUKH :Pa3MEIIECHUIMHU
Pelienne KOMOMHATOPHBIX 33124 ,COUETAHHUSMH, IEPECTAHOBKAMU U
[IpaKTHYecKoe 3aHATHE bopMynaMu JUis MX BHIYHUCICHUSL.
Pelnienne PUKIAHBIX 32724 OObsicHeHHE U TIPUMEHEeHUe (HOPMYIT ISt
CamocTosiTeJibHasi padoTa 00y4arouuxcst 7 BBITHCTICHHA.
1.CocTaBenre KOHCIEKTa MO TeMe «NeMeHThl KOMOHHATOPUKI Osnaxomzenne ¢ 6utomom HpiotoHa u
2.Pemenne 3aa4 mo TeMe « OCHOBHbBIE MOHATHS KOMOUHATOPHKI TpeyronbHukom ITackans.
Pewenune npaktudeckux 3anad ¢
HMCIIOJIL30BAHUEM ITOHSITUH U IIpaBuil
KOMOWH.
Conep:xanue yuedOHOro MaTepuaja 16 O3HaKOMJIEHHE C MTOHITHEM BEKTOpA.
BekTopsbl 1 TIpsiMOyTOJIbHASL CHCTEMA KOOPAMHAT W3yueHue qexapTOBO CHCTEMBI 1
KOOP/IMHATHI 2 dopMyIia pacCTOSIHIS MEKY JBYMs TOYKaMH. YpaBHEHHs C(hepsl, INTOCKOCTH U MPSMOTA. KOOpZIMHAT B IPOCTPAHCTBE, MOCTPOCHNE 2
3 Bektopbl. MOyIh BEKTOpa 110 33/[aHHBIM KOOPJHHATAM TOUEK 1 )
[UTOCKOCTEH, HAX0XKICHUE KOOPIMHAT
4 CnoxeHne BEeKTOPOB TOUCK. 2
5 VYMHOKEHME BEKTOPa Ha YHCTIO 2




6 Yron Mexay BEKTOpaMu

Haxoxnenue ypaBHEeHUI OKpYyKHOCTH,

7 IIpoexkuust BekTopa Ha ock. KoopauHaThl BeKTOpa. cepsl, IIocKocTH. Beranucnenue 2
8 CkassipHOe IpoU3BeIeHIE BEKTOPOB paccTosTHMI MEXIy TouKaMH. M3yueHne 3
9 Vcnionb30BaHHE KOOPANHAT M BEKTOPOB MPH PELICHUH 33/1a4. CBOWCTB BEKTOPHBIX BEIMYUH, [IPABUIT
Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABIJI HAXOKACHHA
IIpakTu4eckoe 3aHATHE ) KOOPJHMHAT BEKTOPa B IPOCTPAHCTBE,
KoopauHaTh! 1 BEKTOPHI NPaBHJI IEHCTBUIA C BEKTOPAMH,
CamocTosiTe1bHas1 paboTa 00y4arommxcsi 3aJ]aHHBIMH KOOPAWHATAMH.
1. Pemenue 3amau o reme «BekTopbi» [TpumeHeHne Teopuu Mpu peIeHUN
3aj71a4 Ha JICUCTBHS C BEKTOPaAMH.
W3yueHne ckaasipHOTO MPOU3BEICHHS
BEKTOPOB, BEKTOPHOTO YPaBHEHUS
4 npsiMoii U miockocTu. [Ilpumenenue
TEOPHH IIPH PEIICHNUH 3aa4 Ha ICHCTBH
¢ Bektopamu. O3HaKOMJICHHE C
JIOKa3aTeIbCTBAMHU TEOPEM
CTEPEOMETPHH O B3aUMHOM
PacIoIoKEeHHH MPSAMBIX H IIOCKOCTEH ¢
HCTIONB30BaHUEM BEKTOPOB.
IIpumeHeHre OCHOBHBIX
Coaep:xanue yueOHOro MaTepuaja 31 TPUTOHOMETPUUECKHUX TOXKAECCTB ISt
1 Paaguannas mepa yrina. BpamarensHoe ABuxKeHUE BBIYUCJICHUS 3HAUCHUI 2
2 CuHyc, KOCHHYC, TAHT€HC M KOTaHT€HC Yuclia TPUTOHOMETPUYECKUX QyHKIMI 110 2
3 OCHOBHBIE TPUTOHOMETPHUYECKHUE TOKAESCTBA OJIHOH U3 HUX M3yueHne OCHOBHBIX 3
OcHoBbI 4 IIpeoOpa3oBaHue MPOCTEHIINX TPUTOHOMETPUICCKHUX BBIPAKCHUIN opmyut TprroHOMeTpUn: HOpMyIL 3
TPUI'OHOMETPHH 5 TpuroHoMeTpryecKkre ypaBHEHUsI CIIOKCHUA, 3
6 TpuroHoMeTpHyeCcKue HEPaBEHCTBA YABOCHHS, TIPEOOPA3OBAHIS CyMMBI 3
7 ApKCHHYC, apKKOCHHYC, aDKTaHT'€HC YHCIIa TPUTOHOMETPHIECKHX DYHKIMi B 3
TIpaKTHYecKoe 3aHATHE ) MIPOM3BEICHHUE U ITPOU3BECHNUS B CYMMY
[TpumMeHeHne OCHOBHBIX TPUTOHOMETPUUECKHUX TOXK/IECTB :
TIpakTHYecKoe 3aHATHE Pemenne 1o popmysam 1
Tpumenenue GopMyIT CIOKERUS, POPMYIT YIBOEHHS. TPUTOHOMETPIHYCCKOMY KpyTy
IIpaKTHYeckoe 3AHATHE NPOCTEHIIIHX TPUTOHOMETPHIECKIX
PellleHre TPUTOHOMETPUYECKUX YPABHEHHUH, HEPABEHCTR YPaBHCHHH.
CamocTosiTeJbHAs padoTa 00y YaIoNIHXCs 11 IIpumeneHue obMIX METONOB PelIeHIA

1 IoaroroBka pedepara o Teme «McTopust pa3BUTUST TPUTOHOMETPUH»

2. Pemrenue 3aaau no teme «PenieHre TpUroHOMETPUUYECKUX YPaBHEHHUH MOBBILLIEHHOM

CJIOKHOCTH

YpaBHEHUH. ApKCHUHYC, apKKOCHHYC,
apkTaHreHc uncia. O3HaKOMIIEHUE ¢
MOHATHEM OOPATHBIX
TPUTOHOMETPUYECKUX (PyHKIHMI.
W3yuenue onpeneneHuil apkCuHyca,
ApPKKOCUHYCA, apKTaHT€HCa YUCIIa,




(hopMyIHpOBaHHE HX, U300paKeHNE Ha
€JMHUYHOMN OKPY>KHOCTH.

Copep:xanue yueOHOI0 MaTepHaJia 18 O3HaKOMJICHHE C TIOHATHEM
1 Oynukiusa. O61acTh onpeeIeH!s] © MHOKECTBO 3HAYCHUH MEPEMEHHOI, NPUMEPAaMU 3aBHCUMOCTEN 1
2 I'padux GyHKIINHN, TOCTpOCHHE rpadUKOB PYHKIINH MeXay nepeMeHHbIMH. OIpeneneHue o 1
DyHKIHUH, H 3 CgotictBa (yHKIMH. YETHOCTD, HEYETHOCTD, OTPAHMICHHOCTh, TIEPHOINIHOCTH dbopmyie npocTeiiieil 3aBUCUMOCTH, 1
rpapuku 4 MoHOTOHHOCTS. [IpoMexyTKH Bo3pacTaHus B yOBIBaHHSI. BHJIa ¢ rpauka. 3
5 HawnGonpuiee n HauMeHbIee 3HaYeHNS QYHKIMH, TOYKH SKCTpeMyMa. ['padidaeckas O3HaKOMJICHHE C ONPE/ICICHUEM 3
VHTEPIPUTAITHL. ¢byHKIMH, GopMynupoBaHUEe eTo
6 CreneHHble, IOKa3aTeNbHBIC, JIOTApU(PMUUSCKUE U TPUTOHOMETPHYECKHEe (YHKIHUH. -Haxoxnenne 0611“3(3“1 OIpeeICHIA 1 2
7 IIpeobpa3oBanus rpadyuKoB. 06ﬂavCTH 3HAYCHUI QYHKLNH
8 Ob6parnsie ¢pyakunn ['paduk oOpatHoi GpyHKIHH. OOpaTHBIE TPUTOHOMETPUICCKUE Ceotictsa pynxuun. [pumepst . 2
DyHKLIH. (YHKIIMOHAIBHBIX 3aBUCHMOCTEH B
Ipakruyeckoe 3anaTue «[locrpoenne n ureHne rpadukoB GpyHkIwi. MccnenoBanne GyHKIMD 2 peallbHbIX
Ipakruyeckoe 3ansaTue «[IpeodbpazoBaHms rpagUKoB QYHKIIHID Tiponeccax n ABICHAX
CamocTosiTeIbHAS Pa6oTa 06yIaIONIHXCS Iloctpoenne u uTeHue rpaguKos
1CocraBnenue KoHcnekTa no Teme «DyHKIMs, CBOMCTBa ()yHKIIHI» 9 byniamit. Heenenoarue q)vaKHHH'
2. IloaroToBka pedepara no reme «I[Ipumepsl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH Brmonsenne npeobpasosanmii rpaguia
B PEaNIbHBIX POLECCAX U SBJICHUIX) bynKwm
Oo6patabie pyakimuu CTETICHHBIE,
MOKa3a-
TeJIbHBIE, JIoTapruPMUUECKHe 1
TPUrOHOME-
Tpuueckue Gyakimu. OOpaTHbie
TPUrOHOME-
TpU4ecKue QyHKIHH
BrimonHenue npeobpasoBanus rpaduKoB
GyHKIUH.
Coaep:xanue yueOHOro MaTepuasna 26 OnucaHue U XapaKTepUCTUKA Pa3IHYHBIX
1 Bepmmnsl, pebpa, rpann MHOTOrpaHHUKa. Pa3BépTka. MHOTOrpaHHbIE BH/JI0B MHOIOIPaHHUKOB, IIEPEYUCIICHUE 1
yriisl Bolnykiiele MHOrorpanHuki. Teopema Diinepa UX JJIEMEHTOB U CBOMCTB. M300pakeHue
2 [Ipusma. Buasl npusmsl MHOTOTPAHHUKOB U BBIIOJHEHUE 1
3 Hapaﬂﬂeﬂenl/lneﬂ_ Ky6 TIOCTPOCHMS HA I/I306pa)KeHI/I${X MOJOEISAX 1
4 [Mupamuna. Buasl nupaMu sl MHOI'OTPaHHHKOB. 1
5 Cummertpus B KyOe, nupamMue, Ipu3Me XapakTepucTHKa 1 H300paKeHHe 2
MHororpaHHHUKH. 6 Ceuenne Ky6a, MHPaMH/IbL, IPU3MbI CeueHNs,, Pa3BEPTKH MHOTOPAHHHKOB, D)
Tena u moBepxXHOCTH 7 TIpe/CTaBIeHHE O PABHIBHBIX MHOTOrPAHHIKAX BBIHCIICHHE IUIOMa/Iel OBEPXHOCTEH. 1
BpalleHust 8 nsp. Ceqenne miImmpa IMocTpoenue npocredmnx ceueHnH Kyoa, 3
9 Konyc. Yceuénnslii konyc. CeueHue KoHyca TPUSMBI, ITHPAMHBL. OsHaxomnenue ¢ 2
1 Illap # chepa BU/IaMH CUMMETPHH B IPOCTPAHCTBE >




11 O0weMm u ero uzMepenusi. Dopmysbl 00bEMOB MHOTOTPAHHHUKOB, XapakTepucTuka CHMMETPHH TeJ 3
IMomobue ten. OTHOMIEHHS TUIOIIAACH TIOBEPXHOCTEH U 0OBEMOB BpaIeHnss MHOTOTPaHHUKOB.
TOTOOHBIX TEIL Hcnonp3oBanne mpruoOpeTEHHBIX 3HAHUI
IIpakTnueckoe 3aHATHE 2 JUIS1 UCCTIEA0BAHUS U MOJEIUPOBAHUS
Pewienue 3a1ay Ha HAXOKIEHUE 3JIEMEHTOB NPU3MBI, TMPAMUIbI HECJIOXKHBIX 3a/a4.
IIpakTnueckoe 3aHsTHE Tena 1 MOBEpXHOCTH BpalllEHUs
Pewenue 3a1a4 Ha HaXOXKIEHUE MOBEPXHOCTEN KPYIJIBIX TEJ O3HaKOMIICHHE C BHJAMH TeJl BPALICHNUS,
IIpakTnueckoe 3aHATHE (hopMyIHpOBaHUE UX OTPEACICHUN U
Pemenue 3a1au Ha HaxOXAeHHE 0OBEMOB T€OMETPUIECKUX TEI CBOMCTB.
CamocTosiTeJibHasi padoTa o0y4arouuxcs DopMyIHpPOBaHHUE TEOPEM O CEUCHUU
1.Co3nanue npe3entauuu no teme «lIpaBubHble MHOTOTPaHHUKI 19 Iapa MiIoCKOCThIO U MIIOCKOCTH,
2.ITonroToBka COOOIICHUS 10 TeMe «3BE3M4aThIec MHOTOIPAHHHUKH) KacaTenbHOH K cepe. Perienue 3anau Ha
3.M3roToBineHnue MOJAETU MHOTOIPaHHUKOB [IOCTPOEHHUE CEUEHU, BEIUUCIEHUE UIUH,
4.Co3aanue mpe3eHTanuu mo teMe «{unuHap u KoHyc» PAcCTOSIHUH, YIJIOB, IIOIAACH.
5.Pemenne 3amad mo Teme «OO0BEMBI HUTYP»
Hayana MaTeMaTH4ecKOro aHainsa O3HaKOMIICHHE C TIOHATHEM YUCIIOBOH
Conep:kanue yue0HOro Marepuasa 24 IOCJIeI0BATEILHOCTH, CITIOCO0aMH ee
1 ITocenoBaTeIbHOCTH 3a71aHusl, BBIYUCICHUSIMHY €€ YIEHOB. 2
Hugpdepenunannuoe 2 I[Ipoussoanas O3HAKOMJICHHE C OHATHEM TIpesiena 3
HCYHCJICHUE 3 Teopemsl muddepeHnrpoBaHus MOCIIEZI0BATEIHHOCTH. 3
4 [TpumeHeHne MPOU3BOAHON K MCCIIEIOBaHHIO (YHKIMH U OCTPOCHHIO O3HaKOMJICHHE C TIOHITHEM
rpaduKoB. MIPOU3BOTHOM.
U3zyyenue u popmynupoBanue ee
IIpakTuyeckoe 3auaTHe HaxoxaeHne Npou3BOIHBIX 2 MEXaHMYECKOI0 U T€OMETPUIECKOTO
HpaKTuqec]coe 3AHATHE cMmblicia. CocraBieHue YpaBHCHUA
IMoctpoenue rpadgukoB HYHKIIHI ¢ TOMOIIBIO POU3BOTHBIX KacaTeJIbHOH B OOLIEM BHIIE.
IIpakTnyeckoe 3anaTHe Perenue npukinaaubix 3aaa4d. Haxoxaenue HauOOJIBIIIETO, VYcBoeHne npaBuil ZlH(l)(bepeHHI/IPOBaHHH,
HauMEHBLIETr0 3HAYEeHHs U SKCTPEMAIIbHBIX 3HaUeHUH QyHKIMU TaOJIMLIBI IPOU3BOHBIX HIIEMEHTAPHbIX
(GyHKIUH, TPUMEHEHHE JIIS
CamocrosiTesibHasi padoTa 00y4arouuxcs 20 nupdepeHpoBaHus GyHKIHH.
1. CocraBieHue KOHCIEKTa 1o TeMe «CIoco0bI 3aIaHuUs U CBOWCTBA YHCIOBOM IIpoBesieHre ¢ TOMOIIBIO POU3BOIHOM
[I0CJIEA0BATEIHLHOCTH. uccine108anns GyHKIUH, 3aJaHHON
[NonsTue o mpenpene MociIe0BaTeILHOCTH. beckoHeYHO yOBIBAIOIIas TeOMETPHUYECKAsl TPOTPECCHSL. opmy10ii.
2.Pemenue 3agad no Teme «I'padux pynkimm. Mccnenopanne (GyHKIw IIpnmeneHye MpOM3BOIHOM /U PEIICHHS
3. Pemenuie mpuKIaaHbBIX 3a1a4. 3a7a4 Ha HaX0)KIECHHE HAaUOOJIBIIIETO,
4. Coznanue npe3eHTarun mo teme «IIpon3BoaHas n e€ npuMEeHEHUE HaMMEHBLICTO 3HAYCHU U Ha
HaX0XJAECHHUE IKCTPEMYMa.
Copep:xaHue yueOHOI0 MaTepHaJa 15 O3HaKOMJICHHE C TIOHSATHEM MHTErpaja U
1 ITepBooOpa3Hast U HHTETPAT nepBooOpas3Hoi. M3yueHnue npaBuia 2
2 IIpumenenue onpeeaeHHOro MHTErpasa JJig HaX0KASHHs TUIOUIaAN KPUBOJIMHEHOM BBIYHCJICHUS IEPBOOOPA3HOM M TEOPEMBI 2

Tpanenun

Herorona—JleitOuuua.




3 ®opmyna Herorona-Jleitbuuma Pewenne 3anau Ha cBs3b IEpBOOOPa3HON 3
I/IHTerpa.ﬂ H ero 4 HpI/IMeHeHI/Ie WHTErpaja B (1)1/131/11(6 Y TEOMETPUHU 1 €€ IPOU3BOIHON, BEIYNUCIICHUE
pUMEHEHHE 5 [IpuMeHeHHe HHTErpalla K BEIYUCICHHIO (PU3MYECKUX BEJIMYNH U IIOIIAICH NepBooOpasHO 114 AAHHOH PYHKIHH.
T 5 Pemenue 3a1a4 Ha MpUMEHEHHE
PaKTHYecKoe 3aHATHE HHTerpaa.
Brruncnenue onpeneneHHbIX HHTETPaIoB
IIpakTHyeckoe 3aHATHE
Brruncenne miomanei miockux Guryp
CamocTosiTeIbHasi padoTa 00y4yalouXxcs 12
1.Co3nanue npe3eHTanun no teme «VHTErpan u ero IpUMEHEHUE»
2.CocraBneHune KpoccBopa «Bprauciaenue mionaael miocKux Guryp ¢ moMoIIbI0 ONpPeAEIEHHOTO
HHTErpanza»
ConepaxaHue y4eGHOTro MaTepHuaJjia H3ydenne kiracCH4ecKoro onpeaeneHus
" = BEPOSATHOCTH, CBOICTB BEPOSATHOCTH,
1 OneMeHTBI TEOPHU BEPOSTHOCTEN. DIIEMEHTBI MATEMAaTHYECKON CTATUCTUKHI o 1
JJIeMeHThI TeOpUH > TEOPEMBI O CYyMME BEPOSTHOCTEM.
L 2 CoObITHe. BeposTHOCT COOBITHS, CIOKEHNE H YMHO)KCHHIE BEPOSITHOCTEH. 2
BepoOSITHOCTEH PaccmoTpenne mpuMepoB BEIYUCICHUS
3 [oHsATHE O HE3aBUCHMOCTH COOBITHS N 2
" BeposATHOCTEH. Pemenune 3ana4 Ha
4 JluckpeTHas ciydaiiHas BEIMYHHA, 3aKOH €€ PacIIpeAeICHUs . o 2
— — BBIUHCIICHIE BEPOATHOCTEH COOBITHIA
5 YucnoBble XapaKTEpPUCTHKU AUCKPETHOH cydaitHON BenmauHEL [ToHATHE 0 3aKOHE OOIBIINX
4HCcen
IIpakTuyeckoe 3aHATHE 2
Pemenne npukiagHeIx 3aa1a4
Coaep:xanue yueOHOro MaTepuasna 4 O3HaKOMIIEHHE C NIPEJICTABICHUEM
DJieMeHTbI 1 [IpencraBnenne JaHHBIX (TabNHIA, THarpaMMa, rpadyuKn) YKCJIOBBIX TAaHHBIX U UX
MaTeMaTH4YeCKOU 2 Pemienue npakTuyeckux 3aj1ad ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB XapaKTepUCTHKaMHU.
CTaTUKHU HpaKTﬂquKoe 3JaHATHE 1 Pemenue MpaKTUICCKUX 3a1a4 Ha
CocraBneHne Ta0IuI, quarpaMmm, rpadhuKkoB 00paboTKy YHCIOBBIX JaHHBIX.
[IpencraBneHre JaHHBIX.
O3HaKOMJICHHE C MIPEJICTaBICHUEM
YHCIOBBIX JaHHBIX U UX
XapaKTepUCTUKaMU.
Pemenue nmpakTudyeckux 3anad Ha
00paboTKy YHCIOBBIX JaHHBIX.
Copep:xanue y4eOHOr0 MaTepHaJia 20 O3HaKOMIIEHHE C IPOCTEUITNMHU
1 YpaBHEHUsI U CHCTEMBI ypaBHEHUN CBEJICHUSIMH O KOPHSX aIreOpanyeckKux 1
2 HepaBeHcTBa 1 ciocO0bI MX pelICHHs YpaBHEHUH, MTOHATUAMHU HCCIIEI0BaHUS 1
3 Hcnonp3oBanue cBOMCTB U rpaduKoB (QYHKIHIA IPU pEIICHUN YPaBHCHHI M CHCTEM YPaBHCHHU. 1
YpaBHEHHMH M HEPaBEHCTB. Perenye parmoHanbHbIX,
YpaBHeHl/lﬂ u 4 HpI/IKJIa,Z[HLIe 3aJ1a4u UppanuoOHaAJIIbHBIX, MMOKA3aTCIbHBIX U
HEepaBeHCTBa TpaKTHYeCKoe 3aHsTHE 1 TPUTOHOMETPHUYECKUX YPaBHEHHH U




Pemienue ypaBHeHMi U CUCTEM YPaBHEHUM
IIpakTnueckoe 3aHATHE
Pewenue HepaBeHCTB

CamocTosiTeIbHasi padoTa 00y4yalomuxcs
1. KorrpomnbHas pabota «IloarotoBka Kk SK3aMeHy»

CHUCTEM.
Pewenne ypaBHeHUH ¢ IpUMEHEHUEM
Bcex npueMoB. Pemenue cucreM
YpaBHEHHH C IPUMEHECHHEM PA3IHMIHbBIX
CHoco00B.

Pewienne HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHHEM Pa3IMIHBIX
CHoco00B.

IIpuMeHeHHEe MaTeMaTUYECKIX METOI0B
JUIA pELIeHUs COJiep KaTeNbHBIX 3a/1ad U3
Pa3IUYHBIX 00JIaCTe! HAYKU M MIPAKTUKH.

Bcero
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Nudopmanus 00 ncnoib30BaHUM B y4eOHOM Npolecce AKTMBHBIX 1 HHTEPAKTUBHBIX (JOpPM NpoOBeieHUA 3aHATHI

Ne No
TeMa ypoka (¢opma npoBeeHNs 3aHATHSA
n/n ypoKa
1 14 MppanuoHalbHbIE ypaBHEHUS PaboTa B MaJibIx Tpynmax
2 31 Jlorapudmbl 1 UX CBOMCTBA JlenoBas urpa
3 36 Jlorapudmudeckue ypaBHEHHsI PaGota B ManbIX rpymnmnax
4 41 OCHOBHBIE TEOPEMBI IJTAHUMETPUU JlenoBas urpa
5 42 [ lapasienbHbIE NPsIMbIE B IPOCTPAHCTBE Jlekuust ¢ 3JIeMEeHTaMU [IPe3eHTaLIH
6 53 M300paskeHre MpOCTPAaHCTBEHHBIX (pUryp Pabota B ManbIx rpynmnax
7 64 [lepecraHoBKM Y pok-koHpepeHuus
8 65 Coueranus Pabota B ManbIx rpynmnax
9 68 Tpeyronsauk [Tackasns Jlexuust ¢ eMeHTaMu MPE3eHTAINN
10 73 YpaBHEHUS OKPYKHOCTH, IIPAMOI Jlenosas urpa
11 74 [ IpsMoyronpHas cucTeMa KOOPAUHAT B IIPOCTPAHCTBE Jlexuus ¢ aeMEHTaMHU IPE3EHTAalNH
12 90 Cunyc, KOCHUHYC, TAHI'€HC, KOTAaHT€HC yIJIa IPSIMOYT OJIBHOTO PaGoTa B MATBIX FPyTITax
TpEyrojbHUKA
13 100 DopMyIIbI PUBEICHUS [lenoBas urpa
14 102 @DyHKLUS CHHYC, €e 00J1acTh OIpeAeNeHus, rpaduk Jlexuys ¢ deMeHTaMu MIPE3eHTalUN
15 103 @DyHKLUS KOCUHYC, €€ 00J1aCTh OnpeesieHus], rpaduk Jlexuus ¢ 2eMEHTaMU MIPE3EHTALNH
16 113 [IpocTeiime TPUrOHOMETPUYECKUE YPABHEHUS KBH
17 114 PenieHre npocTenImx TPUrOHOMETPUUECKUX YPaBHEHUN PaboTa B MaJIbIX Tpymmax
18 117 TpuroHoMeTpruecKkre HEpaBEeHCTBA Jlekuus ¢ aneMeHTaMu Mpe3eHTaluu
19 120 OyHKIMH, UX CBOMCTBA U rpauKu PaGota B ManbIX rpymnmnax
20 130 Jlorapudmuydeckie 1 TPUrOHOMETPHUYECKHE PYHKITUH Y pok-koHpepeHIus
21 133 VccnenoBanue GyHKUIUI PaGota B ManbIX rpymnmnax
22 134 VccnenoBanue TPUrOHOMETPUUECKUX (DYHKIUI Jlenosas urpa




23 135 [IpeoOpazoBanue rpagukoB (yHKITHIA Jleknus ¢ saeMeHTaMu Mpe3eHTaluu
24 136 [IpeoOpazoBanue rpagukoB (yHKITHIA Ypok-KoH(DepeHIus

25 137 [Ipeobpa3zoBanue norapupMuueckoi GyHKIUU PaboTa B MaJIbIX Tpymnmax

26 138 TpexrpaHHblii 1 MHOTOTPAHHBIE YIJIbI Jlexuys ¢ aeMeHTaMu IPE3EHTALUN
27 139 MHOrorpaHHUK! 3aiuTa NpoeKTa

28 145 [locTpoeHue IIOCKUX CeUEeHUH TUPAMUIbI PaboTa B MaJIbIX Tpymnmax

29 146 [locTpoeHue II0CKUX CeYEeHUI1 MHOTOTPAHHUKOB Jleknus ¢ s3eMeHTaMu Mpe3eHTaluu
30 149 [unuaap Mo03roBoil IWITypm

31 150 Konyc PaGota B ManbIX rpymnmnax

32 154 [ap u cepa, ceuenus mapa Jluckyccus

33 155 KacarenbHas m10cKkoCThb K cdepe 3amura npoexTa

34 165 CrnocoObI 3a/1aHKs ¥ CBOWMCTBA YMCIIOBBIX MOCIE0BaTebHOCTe  [PaboTa B MajibIX rpymmax

35 168 [lonsiTve Mpou3BOHON (PYHKIIUN Jlekuus ¢ aneMeHTaMu Mpe3eHTaluu
36 170 [IpaBuia BBIYMCIIEHUS IPOU3BOJHBIX Jlekuus ¢ aneMeHTaMu NMpe3eHTaluu
37 172 [IpaBuia BEIYUCIICHUS TIPOU3BOJHBIX Jlenosas urpa

38 173 [ IponsBoaHas PaboTa B MaJIbIX Tpymnmnax

39 175 [Ipon3BoHas CIOKHOM QyHKIMN Y pok-KoHpepeHus

40 176 Kputnueckue Touku QyHKIUH, MAKCUMYMbl, MUHUMYMBbI Jlexuust ¢ aeMEHTaMHU [TPE3EHTALH
41 182 VccnenoBanue GyHKUIUI Pabota B ManbIx rpynmnax

42 189 Tpu npaBuiIa HAXOXKAEHUS TIEPBOOOPAZHBIX Pabota B ManbIx rpynmnax

43 190 [[no1maap KpUBOIMHEHHON Tpanenun JlenoBas urpa

44 194 Beruncnenne nHTErpasioB Y pok-KkoHpepeHIus

45 206 JluckpeTHasl cilydyaiiHasi BETMUMHA, 3aKOH €€ PaclpeaeIeHUs Jlexius ¢ aeMeHTaMy MIpe3eHTalH
46 208 [ IpencraBiieHue JaHHBIX 3amuTa NpoeKTa

47 219 Penienne ypaBHeHUN. PaboTa B MaJIbIX Tpymmax




3. YCJOBUSA PEAJIM3ALIMY YYEBHOM JUCHUIIJIUHBI
3.1. TpeGoBanuss K MHHUMAJIbHOMY  MAaTEePHAIbHO-TEXHUYECKOMY

odecneyeHun 1o

Peanuzanus yueOHON AuCHUIUIMHBI TpeOyeT Hanmnuus yueonoro kabunera «KMATEMATUKA»
O06opynoBaHue yueOHOT0O KaOuHeTa:

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YJarOIIUXCS;

- pabouee MeCTO IperoIaBaTels;

- KOMIUIEKT Y4eOHO-HAIISIIHBIX TTocoOmid «MareMaTrukay

3.2. UudopmanunonHoe odecnevyenne o0yueHust
Ilepeyenbr pexkoMeHayeMbIX Y4eOHbIX wu3aaHuid, HMHTepHeT-pecypcos,

JTOTNOJIHUTEJIbHOM JIUTEPATYPbI
OcHoeHble uCMOYHUKU:
1. M..bammakoB MatemaTuka yueOHuk Mocksa «lIpocsemenue» 201 1rox
2. M.!.bammakoB MartemaTuka yueOHuk MockBa «Akagemusi» 2016ron
3.A.H.KonmmoropoB «Anrebpa m Hauana matematudyeckoro anamm3a 10-11 kmaccer» MockBa
«IIpocsemenne» 201 1roz.
4. A.B. IloropenoB «I"'eomerpust 10-11 kimaccer» Mocksa «lIpocsemenue» 201 1roa
JlononnumensHole UCMOYHUKU:
1.M.1.bammakoB AnreOpa u Hadasia aHanu3a yaeOHuK (6a30Bbiit ypoBenb) 10-11km Mocksa
«IIpocsemenue» 2008 rox
2.M.1.bammakoB Maremaruka 10, 11k CoopHuk 3anau yue6.mocobue. Mocksa
«ITpocsemnienne
3. ManasH, A. A. COOpHUK 3a/1a4 [0 MAaTEMAaTHKE : y4e0. MOCOOHe IS CTYACHTOB YUPEIKICHHIMA
cpen. nmpod. oopazoBanusi / A. A. JlanasH. - Mocksa : ®OPYM : UHOPA-M, 2007.
4 UsneB b. M. Jlunaktudeckue matepuansl mo marematuke 10-11 kimacc MockBa «Beicmiast
mkona» 2001 rox
5. A.T. MopnkoBuu «Anredpa n Hadaia MareMaTuueckoro aHanusa 10-11 kmaccei»
Mocksa «lIpocsemenue» 201 1ron.

HNuTepHer-pecypcesl:
http://currencyex.ru/knigi/novinki/4272-sbornik-zadach-po-matematike-n-v- bogomolov.html
http://www.eeeppp.ru/hudozhestvennwe/1965-reshebnik-po-matematike- bogomolov.html
http://selectme.ru/uchebniki-i-posobij/3105-matematika-srednee- professional-noe-obrazovanie-
n-v-bogomol.html
http://www.gofuckit.ru/biblioteka/elektronnwe/3105-bogomolov- prakticheskie-zanjtij-po-
matematike.html
http://jokesnet.ru/chitaemoe/403-bogomolov-samoilenko.html



http://currencyex.ru/knigi/novinki/4272-sbornik-zadach-po-matematike-n-v-
http://www.eeeppp.ru/hudozhestvennwe/1965-reshebnik-po-matematike-
http://selectme.ru/uchebniki-i-posobij/3105-matematika-srednee-
http://www.gofuckit.ru/biblioteka/elektronnwe/3105-bogomolov-
http://jokesnet.ru/chitaemoe/403-bogomolov-samoilenko.html

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOCHHS YYE€OHOH AMCHUILTUHBI OCYHIECTBISETCS
IpenojiaBaTeeM B IPOLIECCe NMPOBEACHMS NMPAKTHUECKUX 3aHATUHM, TECTUPOBAHUSA, a TaKKe

BBIINTIOJIHCHU A O6y‘-IaIOIJ_[I/IMI/IC$I HHIUBUIYAJIbHBIX 3aﬂaHHﬁ.

Pe3yabTaThl 00yueHus (0CBOEHHbIE YMEHHs, YCBOCHHbIE
3HAHUA)

DopMBbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJbTaToB
00y4eHust

1) chopMupoBaTh MpEICTaBICHHUS O MATEMAaTHUKE KaK 9aCcTH
MHUPOBOH KYJIBTYpBI U O MECTE MAaTEMAaTUKH B COBPEMEHHOMN
[IUBUJIM3AINH, O CIIOCO0aX OMUCAHMS Ha MATEMATHYECKOM SI3bIKE
SBIICHUH peaTbHOr0 MUPA;

2) chopmMupoBaTh IPEACTABICHUS] O MATEMAaTUUECKUX MOHATUAX
KaK 0 BOKHEHMIIINX MaTeMaTHYECKUX MOJIEISIX, TTO3BOJISIOLINX
OTHCHIBAThH M M3y4YaTh Pa3HBIC MPOIIECCHI U SBIICHUS; TOHMMAHHE
BO3MOXXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHSI MAaTEMaTHYECKHIX
TEOPUL;

3) Bi1aeTh METOJaMH JTI0KA3aTeIbCTB U aJITOPUTMOB PELICHHUS;
YMETh UX MPUMEHSTH, IPOBOJIUTH JOKA3aTEeIbHBIC PACCYKICHUS B
XOJIe pelIeHHs 3a/1a4;

4) BnajieTh CTAaHAAPTHBIMU ITPUEMAMH PEIICHUS PAIIMOHAIBHBIX U
UPPALMOHATIBHBIX, IOKA3aTEeIbHBIX, CTETIEHHBIX,
TPUTOHOMETPUYCCKHUX YPABHCHHUH W HEPABCHCTB, UX CHCTEM;
UCIIOJIb30BaTh TOTOBBIE KOMIIBIOTEPHBIE POTPAMMBI, B TOM YHCIIE
JUTSI TIOUCKA TTYTH PEIICHUS ¥ WJUTFOCTPAITUH PEIICHHS YPAaBHCHHUN 1
HEPABEHCTB;

5) chopmupoBath npeacTaBIeHUs 00 OCHOBHBIX MOHATUSIX, UICIX
¥ METOJ]aX MaTeMaTHUECKOro aHalln3a,

6) BIaJ€Th OCHOBHBIMU MOHSATUSMH O TIJIOCKUX U
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, UX OCHOBHBIX
CBOICTBax; C(hOPMHUPOBATH YMEHHS paclio3HABATh HA YepTEXkKax,
MOJIEJISIX U B PeaTbHOM MHUpPE reOMeTpUIecKre (pUrypsi;
MPUMEHSTh U3YYEHHBIE CBOWCTBA TEOMETPUUECKUX PUTYD U
bopMyIT IJIS peIIeHUs TEOMETPUUICSCKUX 3a/1a4 1 33149 C
MPAKTUYECKUM COJICPKAHUEM;

7) chopMupoBaTh MPECTABICHUS O TIPOIIECCAX U SBICHUSX,
UMEIOIINX BEPOSITHOCTHBIN XapaKTep, O CTATUCTUUECKUX
3aKOHOMEPHOCTSIX B PEATbHOM MHPE, 00 OCHOBHBIX MTOHSITHSIX
AIIEMEHTAPHON TEOPHH BEPOSITHOCTEH; YMEHUE HAXOAUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITHIA B TTPOCTEHIIIMX
MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTePUCTUKU
CITyYalHBIX BEIUYUH

8) BIaieTh HaBBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX
IIPOrpaMM TIPH PEIICHUH 3a7ad.

Bxongmmii KOHTpoJIb
3HAHUIA.
Odopmiienue
CIIPAaBOYHOTO
Marepuaa.

YcTHbli onpoc,
YCTHBIH CUeT.
CaMocrosTeabpHas
pabora.

PaboTa nmo kapToukam.
3adeTHas paboTa.

Y CTHBIM CUeT.
NuauBuayansHas
paboTa 1o KapTouKam.
TectoBble pabOTHI.
@poHTaANBHBIN OIIPOC.
VYpoxu 060011IeHUS
3HAHUH.

Pabota ¢ yueOHmKOM.
Pabora ¢ Tabnumamu
TecToBrIe 3agaHNs.
CamocrosTenbpHas
pabora.

PaboTta mo kapToukam.
NunuBunyansHas
pabora.
CamocTosTebpHas
paboTa no rpapukam.
PaboTa mo kapTodkam.
®ponTanpHas padora.
TecToBEIC 3amaHUs.
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ConeprkaHue mporpaMMbl «MaremMaTrKa» HallpaBICHO Ha JOCTHKEHUE CIIEIYIOMIUX C/IEei:

obecnieueHre chOPMUPOBAHHOCTH TPECTABICHUN O COIUAIBHBIX, KYIbTYyPHBIX
1 HCTOPUYECKUX (PaKTOpax CTAHOBJIEHUS MaTeMaTHKH,

obecnieueHre  C(HOPMHUPOBAHHOCTH  JIOTHYECKOTO, QJITOPUTMHYECKOTO U
MaTeMaTHYECKOTO MBIILICHUS;

obecrieyeHrne CHOPMHUPOBAHHOCTH YMEHHUH NPUMEHSATH MOJTYYEHHBIC 3HAHHS
IPY PELICHUH Pa3IHYHBIX 3a/1a4;

obecrieyeHre CHOPMHUPOBAHHOCTU MPEJACTABICHUNA O MaTEMaTHKE KaK 4YacTH
00IIIeYeTOBEYCCKONW KYJIBTYPhl, YHHBEPCAIHLHOM S3bIKE€ HAYKH, IO3BOJISIOIIEM OIKCHIBATH U
U3y4aTh PEAIbHBIC IIPOLIECCHI U SABICHUS.



