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[HosicHuTeIbHAS 3alIUCKA

Pabouas mporpamma mo Kypcy BHEYpOUHOH AeSATEIbHOCTH «MaTeMaTHKa: MPaKTUKYM
pemeHust 3amad (mpoduib)» paspaboTaHa B COOTBETCTBHHM ¢ TpeOoBaHusiMu denepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpeaHero oOIero o0pa3oBaHUS M C YYETOM
[TpumepHOIT OCHOBHOM 00pa30BaTEIbHOM MPOTrPaMMbI CPEAHET0 0011ero 00pa3oBaHusl.

[Iporpamma paccuntana Ha 68 wyacoB. OHa mnpeqHa3HAYCHA JUIS TOBBIIICHUS
s dextuBHOCTH MToATOTOBKM ydamuxcs 10 - 11 kimaccoB kK UTOrOBOM aTTECTAIlMU IO MPEIMETY
MaTeMaTHKa 3a Kypc IOJHOW CcpenHedl IIKOJBI W MpelycMaTpUBaeT WX MOJATOTOBKY K
JMalbHEWIIEeMy MaTreMaTtudeckoMy oOpa3zoBaHuio. Pa3paboraHa Ha OCHOBE NpUMEpPHOU
nporpaMmsl o Mmatemaruke st 10 — 11 kmaccos.

JlanHasi mporpamMma 1o Kypcy BHEYPOUHOH NesTelnbHOCTH «MaTemMaTHKa: MPaKTUKyM
pemenus 3amad (mpodmis)» B 10 -11 kjaccax paccuMTaHa Ha YYCHHKOB, IKEIAIOIIUX
noarotoButhes K cnade EI'D mo maremaruke npoduiabHOro ypoBHs. B pesynbrare u3yueHus
3TOro Kypca OyayT HCIOJB30BAaHBl MPHEMbl MApHOW, TPYNIOBOM AEATENBHOCTH  JUIS
OCYIIECTBIICHUS 3JIEMEHTOB CaMOOLICHKH, B3aMOOIICHKH, YMEHUE padoTaTh C MaTeMaTUYECKOU
JUTEPATypOil U BBIICISATH TIIaBHOE.

JlanHasi mporpamma JaeT BO3MOXKHOCTb JOCTaTOYHO IOJIHO MOBTOPHUTH (OTpaboTaTh)
KOMIUIEKC YMEHUI ¥ HaBBIKOB TI0 MPEIMETY:

— yMeThb UCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHUA B IPAKTHUECKOM
JESTSIIbHOCTH M MTOBCETHEBHOM KH3HMU;

— YMETb BBIMIOJIHATH BHIYUCIICHHS U IPEOOPa30BaHMUS;

— YMETh peliaTh YpaBHCHUS U HEPABCHCTBA;

— YMETb BBIMIOJHATH ACUCTBUS ¢ (DYHKIUIMU;

— yMETh BBINONHITH JEHCTBUS C TEOMETPUYECKUMHU (DUTypamH, KOOpJAWHATAMHU U
BEKTOPaAMHU;

— YMETh CTPOUTH M UCCIIEAOBATh MaTEMAaTUIECKHE MOJIEITH.

Heans kypca: HA OCHOBE KOPPEKIMH 0a30BBIX MAaTEMAaTHUYECKUX 3HAHUN ydalluXxcs
COBEPIIIEHCTBOBATh MAaTEMATHUECKYIO KYJIbTYPY U TBOPUECKHE CIIOCOOHOCTH YUAIIHXCS.

Kypcy orBoaures 1 gac B Henemo B 10 u 11 knacce.

YMeHHus M HABBIKH y4Yaluxcs, (popmupyemMbie Kypcom:
HaBbIK CaMOCTOSITENIbHOIM paboThI ¢ TAOJUIIAMU U CIIPAaBOYHOM JTUTEpaTypoii;
COCTABJICHUE AJITOPUTMOB PELICHUS TUITMYHBIX 33/]1a4;
YMEHMsI pellaTh TPUTOHOMETPUYECKHE, IIOKa3aTelIbHbIe U JIOrapu(pMHUYECKHE
YpaBHEHUs U HEPABEHCTBA,

OcobennocTu Kypca:
1. KparkocTs u3yueHus MaTepuaia.
2. ITlpakTHueckas 3HaUUMOCTh JJIS YHaIUXCS.



JUYHOCTHBIE, METAIIPEJMETHBIE U IIPEAMETHBIE PE3YJIbTATBI
OCBOEHMSA COAEPKAHUA KYPCA BHEYPOYHOU JEATEJIBHOCTH
«M35PAHHBIE BOITPOCBI MATEMATHUKN»

W3yuenne Kypca BHEYpOUHOU JesTedbHOCTH «l30paHHBIE BONPOCH MaTEMAaTHUKU» IO
JAHHOU MpOrpaMMe CIIOCOOCTBYET (DOPMHUPOBAHUIO Y YUAIIUXCSl JIMYHOCTHBIX, METAPEIMETHBIX
U TPEIMETHBIX pe3ylbTaToB OOyuY€HUs, COOTBETCTBYIOLIMX TpeOoBaHusM PenepanbHOro
roCy/1apCTBEHHOT0 00pa30BaTEIbLHOIO CTaHIapTa CpeIHEro o01ero oopa3oBaHumsl.

JUYHOCTHBIE PE3YJ/IbTATABI:

1) BocnMTaHNE POCCUICKON TPAXKIAHCKON WACHTUYHOCTH. MATPHOTH3MA, YBAKCHUS K
OtedecTBy, 0OCO3HAHME BKJIA/la OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) <¢dopMHpOBaHHE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOHN NPaKTHKHY;

3) OTBETCTBEHHOEC OTHOIICHHWE K OOYYCHHMIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUM BCEH KHU3HH; CO3HATEIBHOE OTHOILECHHUE K
HETPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIIEHIHON MPO(ecCHOHAILHOW M OOIIECTBEHHOM
JESATEIIBHOCTH;

4) oco3HaHHBIA BBIOOp Oyaymied NpPoPecCHOHATBHON JCATEeIbHOCTH Ha 0Oase
OPUEHTHUPOBKM B MHpe Mpodeccuii M NpodecCHOHANbHBIX NPEANOYTCHUH; OTHOLICHHE K
npo(ecCHOHANBHOM JAEATEIbHOCTH KaK K BO3MOXKHOCTH Yy4YacTHsl B pEIICHUM JIMYHBIX,
OOIIIECTBEHHbIX, TOCYJapCTBEHHBIX M  OOIEHAlMOHAJIBHBIX MpolseM; (hopMupoBaHHe
YBa)XUTEJILHOTO OTHOLLIEHUS K TPYY, Pa3BUTHUE ONbITA YYaCTHS B COL[MAIBHO 3HAUMMOM TPYJIE;

5) yMeHHE KOHTpOJHMPOBATh, OLICHHBATh W AHAIU3UPOBATH MPOLECC M PE3YNIbTAT
y4eOHOM U MaTeMaTUYeCKOU JIeATeTbHOCTH;

6) yMeHHe yIpaBJIsATh CBOCH M03HABATEIBHOW JCSITEILHOCTHIO,

7) yMeHHE B3aUMOJICHCTBOBATh C OJHOKJIACCHUKAMH, JIETbMH MJIAJIIEro Bo3pacra W
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, YyueOHO-MCCIIE0BaTENIbCKOM,
MIPOEKTHOM U IpYrUX BUJAX JESTENbHOCTH;

8) KPUTHYHOCTh MBIIUICHHS, WHUI[MATHBA, HAXOAYMBOCTh, AKTUBHOCTh MPU PELICHHU
MaTeMaTUYeCKUX 3ajau.

METAIIPE/IMETHBIE PE3YJIbTATAI:

1) yMeHHE CaMOCTOSATENLHO OIpPEAESATh IeIH CBOCH JEATENbHOCTH, CTaBHTh |
dbopmyupoBaTh 15 ce0sl HOBBIE 3a7a4M B yU€oe;

2) yMEeHHE COOTHOCHTD CBOM JICHCTBHUSA C IJIAHUPYEMBIMHU PE3yJIbTaTaMHU, OCYIIECTBIIATH
KOHTPOJIb CBOEH JEATEIHHOCTH B TPOIIECCE JOCTHMIKEHHUS Ppe3yJbTaTa, OMPEAeNsiTh CIOCOOBI
NENCTBUI B paMKaX MPEeUIOKEHHBIX YCIOBHIM U TpeOOBaHUHM, KOPPEKTHUPOBATH CBOM JECHCTBHS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallUEeH;

3) yMeHHE CaMOCTOSATEIILHO TIPUHUMATh PEIICHHs, TPOBOJUTh aHAU3 CBOCH
NeSATeTLHOCTH, MPUMEHSTH Pa3JIMYHbIE METO Bl TIO3HAHUS,

4) BiajcHHE HaBBIKAMHU IO3HABATEIBHOW, Y4eOHO-HCCIICIOBATEIbCKON M MPOSKTHOMN
NesATeTLHOCTH;

5) ¢opmupoBaHMe TOHATHHHOIO ammapara, YyMEHHS CO3/1aBaTh 000OIIEHUS,
YCTaHABIWBATh AHAJIOTHH, KIACCU(DHUIIMPOBATH, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHHS U
KPUTEPUU I KIIaCCUPUKALINN;

6) yMeHWe yCTaHaBIMBATh MPHUYUHHO-CICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE
paccyJIeHue, yMO3aKJItoueHue (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBI,

7) dopMupoBaHHEe KOMIIETCHTHOCTH B OOJIACTH HCIIOJIB30BaHUS HHGOPMAIHOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA,

8) yMmMeHue BHIETh MAaTEMaTHUECKYIO 3ajadyy B KOHTEKCTE MPOOJIEMHOW CHUTYyalluu B
JIPYTUX TUCIHIUINHAX, B OKPYXKAIOIIEH KU3HHU;




9) yMeHHE CaMOCTOSTEIBHO OCYIICCTBIISATH MOWCK B Pa3JIMYHBIX HUCTOYHHKAX, OTOOP,
aHaJIM3, CHCTEMaTH3allki0 U Kiaccupukanuio HHPOpMauu, HEOOXOAUMON Uil pelIeHUs
MaTEeMATHYECKUX TMPOOIeM, MPEACTaBIATh €€ B TMOHITHOH ¢opMme; MPUHUMATH PEUICHHE B
YCIIOBUSX HEIOJIHOM WM W30BITOYHON, TOYHON HIIM BEPOSTHOCTHON MH(OpPMALINU; KPUTHUECKH
OIICHUBATh U UHTEPIIPETHPOBATh HH(POPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

10) ymeHHe UCMOJIB30BaTh MaTeMaTHYECKHE CPEACTBAa HarasaHOCTH (Tpadukwy,
TaOIUIIBI, CXEMBI U JIP.) JUIsl WILTIOCTPALMU, HHTEPIPETALINH, apT'YMEHTALIUH;

11) yMeH#He BBIIBUTATh TUIIOTE3bI [IPU PELICHUH 3a/1a4H, TOHUMAaTh HEOOXOIUMOCTD HX
MIPOBEPKHU;

12) noHMMaHue CYHIHOCTH AITOPUTMHYCCKUX MPEANHCAHUNA U YMEHHE JCHCTBOBATh B
COOTBETCTBUU C MPEITIOKEHHBIM aJITOPUTMOM.

IHPE/IMETHBIE PE3YJIbTATAI:

1) oco3HaHue 3HAYCHHSI MATEMATUKH B IIOBCEHCBHOMW KU3HU YEIIOBEKA,;

2) BO3MOXHOCTh JIAJIBHEHIIEr0 YCIHCHIHOTO MPOPECCHOHAIBHOIO OOYYCHHUS HIIH
npoeCCHOHATIBHON  JIEATEIBHOCTH  COPMHUPOBAHHOCTh IMPEACTABICHUH O COLHUAIIBHBIX,
KYJIBTYPHBIX U HCTOPUYECKHX (PaKTOpax CTAaHOBJIEHHUS MaTeMaTUKU

3) mpeacTaBIeHHE O MAaTEMAaTHUYECKOW Hayke Kak cdepe MareMaTHYeCKOn
JeSITeIbHOCTH, 00 3Tanax e€ pasBUTHs, O €€ 3HAUUMOCTH IS Pa3BUTHS UBUIIN3ALINY;

4) yMeHHE OIHUCHIBATH SIBJICHHS pEaJbHOIO MHpAa HA MAaTeMaTHYECKOM  SI3BIKE;
IIPEACTABJICHUE O MAaTEMATHYECKUX NOHATUAX U MATEMaTMYECKUX MOJEISIX KaK O BaKHEWIEM
WHCTPYMEHTAPUH, MI03BOJISIONIEM ONMCBIBATH U U3Yy4aTh Pa3HbIEC IPOLIECCHI U SBICHMUS;

5) npencrasieHre 00 OCHOBHBIX MOHITHUSX, HICSIX U METOJIaX MaTEMATHKH,

6) mpencraBiieHHEe O MPOILECCaX M SIBICHUSX, HMCIOLIMX BEPOSTHOCTHBIA XapakTep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUpPE, 00 OCHOBHBIX HNOHATHUSAX 3JEMEHTAapHOU
TEOPHH BEPOSITHOCTEH; yMEHUE HAXOJIUTh M OLEHMBATH BEPOSTHOCTH HACTYIJICHUS COOBITUH B
IIPOCTEUIINX NPAKTUYECKUX CUTYALHUSIX U OCHOBHBIE XapaKTEPUCTUKH CIIyYalHBIX BEJIUYVH;

7) BiIaJeHHE METOJAMH [OKA3aTelbCTB M AaJrOPUTMAaMH PEIICHHUS, YMEHHE UX
IIPUMEHSATD, IPOBOJIUTH JOKA3aTEJIbHBIC PACCYKICHUS B XO/I€ PELICHUS 3a/1a4;

8) mpakTHYecKH 3HAYMMbIC MATEMATHYECKHE YMEHHS M HaBBIKH, CIIOCOOHOCTh HX
IIPUMEHEHNs K PEHICHUI0 MAaTeMaTHYeCKMX M HEMAaTeMaTW4YeCKMX 3a/]ad, MPEeAIoJIararlne
yMEHHUE:

* BBINIOJIHATH BBIYMCIICHUS C IEHCTBUTEIBHBIMA U KOMILUIEKCHBIMH YHCIIAMU;

* pewarb palMOHAJIbHBIE, HWPPALMOHAIBHBIC, II0KA3aTEIbHbIC, CTEIEHHbIE U
TPUTOHOMETPUYECKNE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YPAaBHEHHUI U HEPABEHCTB;

* pemaTth TEKCTOBBIE 3a7audl apu(PMETHUYECKUM CIIOCOOOM, C TIOMOIIBIO COCTABICHUS U
peueHust ypaBHEHUM, CUCTEM YPAaBHEHUI U HEPABEHCTB;

* UCMOJIb30BaTh aNreOpandyeckuil sI3bIK Ul ONMUCAHUS NPEAMETOB OKPY)KAIOILIEro MUpa
Y CO3J]aHUsI COOTBETCTBYIOIIUX MATEMATHYECKUX MOJIENEH;

* BBINOJHATH TOXJIECTBEHHbIE NPeoOpa3OBaHUs PALMOHAIBHBIX, HpPpAlMOHAIBHBIX,
MTOKa3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKHUX BBIPAXKECHU;

* BBINIOJIHATH OIEPALMH HAJl MHOKECTBAMHU;

* rccreioBaTh GYHKIIMH C TOMOLIBIO TPOU3BOIHON U CTPOUTH UX TpaduKu;

* BBIUMCIIATH TUIOMIAAN GUTYP U 0OBEMBI TEJl C TOMOILBIO ONPEIEIEHHOTO HHTETpaa;

*  NpPOBOAUTH  BBIYMCICHHUS  CTATHCTHYECKUX  XapaKTEPUCTUK,  BBIITOJIHATH
npuOIMKEHHBIE BEIYUCICHHS,

* pemath KOMOMHATOPHBIE 33/1a4U;

9) BnageHHWE HaABBIKAMH HCIIOJIB30BAHUS KOMITBIOTEPHBIX MPOTpaMM TPH PELICHUH
MaTeMaTUYECKHX 3a/1a4.




IJIAHUPYEMBIE PE3YJIbTATHI KYPCA BHEYPOUHOMH JIEATEJIBHOCTH

«U3BPAHHBIE BOIIPOCBI MATEMATHUKN»
Yucya ¥ BeJITNYHHBI
Yuawuiica nayuwumcsn:

OTIEPUPOBATh TIOHATHEM «paJHaHHAas Mepa YIiia», BBINOIHATH NPeoOpazoBaHUs
paaviaHHO MEphI B TPAIYCHYIO M TPaJlyCHOM MEpbI B paJIUaHHYIO;

OIEPUPOBATH TMOHATHEM «KOMIUIEKCHOE 4YHCIIO», BBINIONHATh apudMeTHuuecKue
onepanyu ¢ KOMIUIEKCHBIMU YHCIIAMU;

M300pakaTh KOMIUICKCHBIE YHCIA HAa KOMIUIGKCHOW IUTOCKOCTH, HaXOIWTh
KOMIUJIEKCHYIO KOOPJIMHATY YHUCJIA.

Yuawuiica nonyuum eozmoosrcnocme:

HCIOJIb30BATh PA3JIUYHBIE MEPHI U3MEPEHHUS YIII0B MPU PEUICHUHU I€OMETPUUECKUX
3aJ1a4, a TAKXKE 3aJ1a4 M3 CMCIKHBIX JTUCLIHILINH;

MPUMEHATHh KOMIUIEKCHBIC YHCIa JIs PEIICHUS areOpandecKuxX ypaBHEHUM.

BoipaxkeHus
Yuawuiica nayuwumcs:

OTEpUpPOBATh TMOHATUSIMU KOpPHS N-H  CTENMEHU, CTENEeHH C PalMOHAIbHBIM
MOKa3aTesieM, CTCTICHH C JISHCTBUTEIIbHBIM ITOKa3aTelieM, Jorapupma;

MIPUMEHATH MOHATHUS KOPHs N-U CTENEHU, CTENEHU C PAllMOHAIBHBIM MTOKa3aTeNIeM,
CTEIIEHU C JACHCTBUTEIBHBIM IOKa3aTesIeM, JIorapudmMa U UX CBOMCTBA B BEIYMCIICHUSIX U
MIPU PEILICHUHU 3a/1a4;

BBITIOJIHATH TOXKJIECTBEHHBIC ITPEOOpPa30BaHUsI BEIPAKCHUM, COIEPKAIINX KOPEHb N-
W CTeneHu, CTENEHW C PalMOHAIBHBIM TOKa3aTeleM, CTENEHU C JICUCTBUTEIHHBIM
MoKazaTesem, JJorapudm;

OTepUpPOBATh TMOHATHUSIMU: KOCHUHYC, CHHYC, TAHT€HC, KOTAaHI€HC yrja IOBOPOTa,
ApPKKOCHUHYC, apKCUHYC, APKTAaHI'€HC U ApKKOTaHT€HC;

BBITIOJIHATH TOXK/IECTBEHHBIE TTPEOOPa30BaHUsI TPUTOHOMETPUUYECKUX BBIPAKEHUM.

Yuawuiica nonyuum eozmoosrcnocme:

BBITIOJIHSITh MHOTOIIATOBBIE TMPE0Opa30oBaHUsI BBIPAKEHUMN, MPUMEHSS IIHPOKUM
Habop croco0oB U NPUEMOB;

MPUMEHATHh TOXKJIECTBEHHBIE MPEOOpPa30BaHUS BBHIPAKECHHUM U1 pElICHUs 3a7a4 U3
pa3IMYHBIX pa3JIe]oB Kypca.

YpaBHeHNsI H HEPABEHCTBA
Yuawuiica nayvumes:

pemiath HppalMOHaIbHEIE, TPUTOHOMETPHUYECKHE, IMOKAa3aTeJIbHEIC u
norapuMUUecKre YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBIL;

pemiaTh aredpandeckue ypaBHEHHS Ha MHOXKECTBE KOMIUIEKCHBIX YHCE;

MMOHUMATh YPaBHEHUE KaK BaKHEHIIYI0O MaTEeMaTHYECKYI0 MOJEIb JUIsl ONUCAHUS U
M3y4eHUs Pa3HOOOpa3HBIX pEeATbHBIX CHUTYyallud, pemaTh TEKCTOBBIE 3a/Ja4d
anredpandeckuM METOIOM;

MIPUMEHATH rpaduuecKue MPeACTaBICHUS ISl HCCIICOBAHUS YPaBHEHUH.

Yuawuiica nonyuum eozmoosrcnocme:

OBJIaJIETh TpUEMAMH PEIICHHUs] ypaBHEHWH, HEPABEHCTB M CHCTEM YpaBHEHUH;
MPUMEHSITh amnmapaT ypaBHEHUH UIs pelleHHs] pa3HOOOpa3HbIX 3a/1ay U3 MaTeMaTUKH,
CMEXHBIX MTPEAMETOB, MPAKTHKU;

MPUMEHITh TpadUyecKue TMPEACTABICHUS NS HCCICNOBAaHUS  YpaBHEHHH,
HEPaBEHCTB, CUCTEM YPaBHEHUM, COICPIKAIINX IMapaMeTPHI.

DYHKIUH
Yuawuiica naywumces:

MOHUMAaTh W WCHOJb30BaTh (YHKIHUOHAIBHBIC TIOHATHSA, S3BIK (TEPMUHBI,

CUMBOJIMYECKHE 0003HAUCHHUS ),




BBITIONHATh TIOCTPOEHUE TpaduKoOB (PYHKIMH C TMOMOIIBI0 TE€OMETPUUYCCKUX
npeoOpa3oBaHMIA;

BBIIIOJIHATH MOCTPOEHUE rpaduKoB BHJA y = % : CTCICHHBIX,
TPUTOHOMETPUYECKUX,  OOpAaTHBIX  TPUTOHOMETPHYECKHX,  ITOKA3aTCIIbHBIX |
norapupMUUECKuX (HyHKIIHIA;

HCCIIe0BaTh CBOMCTBA ()YHKIIHIA;

MOHUMATh (DYHKIHIO KaK BaXHEHUIIYI0 MATEMaTHYECKYIH) MOJCNb IS OMUCAHHS
MPOIIECCOB U SIBIICHUM OKPY’KAIOIIET0 MHPA, TPUMEHATh (HYHKIIMOHAIBHBIN SI3BIK IS
OIHMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEH MEXKy (PHU3NUCCKIMU BEIIMIMHAMH.

Yuawuiica nonyuum eozmorncnocma:

MPOBOJIUTHh HWCCJICAOBAHMS, CBSI3aHHBIC C W3YYECHHEM CBOWCTB (YHKIIHH, B TOM
YUCJIE C UCTIOJIb30BAHUEM KOMIIBIOTEDA;

UCIONIb30BaTh (YHKIMOHATIbHBIE TPEACTABICHUS M CBOWCTBA GYHKIUH JUIs
pELIEHHUS 3a/1a4 U3 Pa3JIMYHbIX Pa3eI0B Kypca MATEMATHUKH.
JIeMEeHThI MATEMATHYECKOI0 AHAJIHN3A
Yuawuiica naywumca:

[IOHUMAaTh TEPMHUHOJOTUI0 M CHMBOJIUKY, CBSI3aHHYIO C MOHSATHUAMH Mpeaen,
MIPOU3BOIHAS, IEPBOOOPa3HAsA U UHTETPAJL;

HAXOJUTh nepeaen PyHKINH,

pelaTh HEPABEHCTBA METOJIOM MHTEPBAJIOB;

BBIYUCIISATH IPOU3BOAHYIO U IEPBOOOPaA3HYIO (DYHKIUY;

WCIIOb30BaTh TMPOM3BOJHYIO JUISI HCCIEIOBAaHUS U TOCTPOCHUS TpaduKOB
GbyHKIMI;

ITIOHUMATh F€OMETPUYECKHUIM CMBICII IPOU3BOAHON U OIIPENEIEHHOIO NHTErPaJIa;

HaXOJUTh BTOPYIO MPOHM3BOAHYIO, MOHUMATh €€ IeOMETPHUYECKH U (DU3MUeCKHii

CMBICIT,
BBIYUCIISTH ONPENEIEHHBIN HHTETpal,
BBIYUCIISITH HEOTIPEIEIEHHBIN HHTETPAI.

Yuawuiica nonyuum ¢osmosrcnocme:
copMHpOBaTh MpPEIACTABICHHE O TNPUMEHEHUH TE€OMETPUYECKOTO CMbICIA
MIPOU3BOIHOM M MHTETpalia B Kypce MaTeMaTHKH, B CMEKHBIX JUCIUIUINHAX;
copMHpOBATH U YIIYyOUTh 3HaHUS 00 MHTETpaje.
BeposiTHOCTD M cTaTUCTHKA. PafoTa ¢ JTaHHBIMH.
Yuawuiica naywumca:
pemarh KOMOMHATOpHBIE 3a/ladd Ha HaXOXKJIEHHE KOJIMYeCTBa OOBEKTOB WIIH
KOMOMHAIIHIA;
npUMeHATh Gpopmyny 6uHoMa HeroToHa 11 ipeoOpa3oBaHus BEIPAXKEHUIH;
WCTIOJB30BAaTh METOJ MAaTeMAaTWYeCKOW WHAYKIIMH Ul JTOKA3aTeNbCTBA TEOPEM H
peleHus 3a/1a4;
WCTIOJIB30BATh CIIOCOOBI IPEACTABICHUS U aHAIHM3a CTATHCTUICCKUX JTAHHBIX;
BBINOJIHATH ONEPALUH HaJl COOBITUSMU U BEPOSTHOCTSIMH.

Yuawuiica nonyuum eozmoscnocmo:
Hay4YHUTHCS CHIEIUATBHBIM MPUEMaM pelieHusI KOMOWHATOPHBIX 33]1a4;
XapaKTEePU30BaTh MPOLIECCHI U SBJICHUS, UMEIOIINE BEPOATHOCTHBIN XapakKTep.
I'eoMmeTpuyecKne MOHATHS
Yuawuiica naywumces:
* ONEpUpOBaTH TOHATHSAMHU: TOYKA, TMpsMas, IUIOCKOCTh B  TPOCTPAHCTRBE,
MapajuieIbHOCTh U NEPIEHAUKYISIPHOCT MPSIMBIX U TIIOCKOCTEH;




* pacro3HaBaTh OCHOBHBIE BHABl MHOTOTPAaHHUKOB (mpW3Ma, MHpaMUa,
MIPSIMOYTOJIBHBIN MMapajuiesienuIiel, Kyo);

* 1300pakaTh reOMETpUYECKUe (PUTYPHI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

* u3BJIEKaTb HWHGOPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax,
MIPEJCTABICHHYIO HAa YePTEkKax;

* npuMeHsTh TeopeMy [ludaropa mpu BBIYMCIEHHUU 3JIEMEHTOB CTEPEOMETPUUYECKUX
uryp;

* HaxXoAUTh OOBEMBI M IUIOIIAAM IOBEPXHOCTEH NPOCTEHIINX MHOTOTPAHHUKOB C
pUMEHEHHEM (OPMYIL;

* pacro3HaBaTh Teja BpalleHHUs: KOHYC, HUJIUHAP, chepy U 1map;

* BBIYHCIIATH OOBEMBI U TUIOMIAIU TIOBEPXHOCTEH MPOCTEUIIINX MHOTOTPAHHUKOB H TEI
BpallleHUs C TOMOIIbIO GOPMYIT;

* ONIEPUPOBATH MOHATHEM «ICKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOJIbHOTO Mapalijiesienueaa;

* 3HATh MPUMEPHl MATEMATUICCKUX OTKPHITHIA U UX aBTOPOB, B CBS3H C OTCUYCCTBEHHOM
Y BCEMUPHON UCTOPHUEH;

* [IOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccuu.

B nosceonesnotui srcuznu u npu uzyuenuu opyaux npeomemos:

* COOTHOCHTH a0CTPAaKTHBIE T€OMETPHYECKHE TOHATHSA U (AKTBl C peaTbHBIMU
KU3HEHHBIMU 00BEKTaMU U CUTYaIHSIMHU;

* HCIOJB30BaTh CBOIMCTBAa MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (GUTYp AJIS PEUICHHUs
3a/1a4 MPaKTUYECKOTO CO/ACPIKAHMUS;

* COOTHOCHTH IUIOMIAJIN MOBEPXHOCTEH TeJl OJJMHAKOBOM (DOPMBI M pa3IMYHOTO Pa3Mepa;
* olueHuBaTh (GopMy MPAaBUILHOTO MHOTOTPAaHHHMKA IIOCJE CIHIOB, CPEe30B M T. II.
(ompenensiTh KOJMYECTBO BEPUIMH, pEOEp U IpaHeH MOTy4YeHHBIX MHOTOTPaHHHUKOB).

Yuawuiica nonyuum eozmosrcnocmo nayuumaoca:

* IPUMEHSATH IS pelIeHus 3a/1a4 TeoMeTpuUYecKue (hakThl, €CIM YCIOBUS NPUMEHEHHUs
3aJlaHbl B IBHOU (hopMeE;

* pemiaTth 3aJayd Ha HAXOXKJEHHE T€OMETPUYECKMX BEJIMYMH IO obOpasnam Win
aNropuT™Mam;

* JeNaTh IJIOCKHUE (BBIHOCHBIE) YEPTEXKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM UHUCIIE
pHUCOBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOTPAHHUKOB;

* U3BJIEKaTh, HHTEPIIPETUPOBATh U MPEOOPa30BbIBATh HH(POPMALIMIO O TEOMETPUUYECKHX
¢durypax, IpeJICTaBICHHYIO Ha YepTexkKax;

* TMpPHUMEHATh TeoMeTpuyeckue (akTbl Ui peleHus 3ajad4, B TOM YHCIE
MPEATIOIAralOIMX HECKOJIBKO IIaroB PEICHNS;

* OIIMCHIBATh B3aUMHOE PACIIOJIOKEHUE NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

* (popmyHrpoBaTH CBOWCTBA U IPU3HAKU QUTYD;

* I0Ka3bIBaTh TEOMETPUYECKUE YTBEPKICHHUS;

* 3371aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CHCTEME KOOP/IMHAT;

* BJIAJETh CTAHJAPTHON KiaccupuUKalueld MPOCTPAHCTBEHHBIX QUryp (MUpamMuBbI,
MIPU3MBI, MTapaJuIeNIenUe/1bl);

* UCIIOJIb30BaTh CBOMCTBA r€OMETPUUYECKUX (UTYp JUIS PELICHUs 33134 MPAKTHYECKOTO
XapakTepa ¥ 3a7a4 U3 Apyrux o0JacTeil 3HaHUM,

* pemarthb MpOoCTeHIINe 3aJaul BBEIEHUEM BEKTOPHOT0 0a3uca



COJIEP)XKAHUE KYPCA BHEYPOUYHOM JESATEJIBHOCTH
«MATEMATUKA: [TIPAKTUKYM PEHIEHUA 3AJJAY (ITPODMJIb)»

Ancedpa u 0cHoBbL MameMamuuecKo20 aHaIu3a.

Pemenne 3ama4 ¢ MCIONB30BAaHUEM CBOMCTB YMCEN U CUCTEM CUMCICHHS, ACITUMOCTH,
JIOJIEM M YacTel, MPOLEHTOB, MOAYJEW uucelsl. PemeHue 3agad ¢ MCHOJIB30BAaHUEM CBOWCTB
CTeNeHe M KOpHeH, MHOTOWICHOB, MIPeo0pa3oBaHUl MHOTOUYWIEHOB U APOOHO- pallOHAIbHBIX
BbIpaXEHUI. PelleHne 3a1ad ¢ UCHOIb30BaHUEM IpaJyCHON Mepbl yria. Moayib 4ucia U ero
cBoiicTBa. Pemenue 3amau Ha JBUKEHHE M COBMECTHYIO pabOTy, CMECH U CIUIaBbl C MOMOIIBIO
JMHENHBIX, KBaIPaTHBIX U JPOOHO-PALIMOHAJIBHBIX YPABHEHUN U UX CUCTEM.

Pemenue 3amady ¢ MOMOIIBbIO YMCIIOBBIX HEPABEHCTB W CHUCTEM HEPABEHCTB C OJHOMN
MEPEeMEHHOM, C MPUMEHEHHEM W300paKCHHUSI YHCIIOBBIX MPOMEXKYTKOB. PermieHue 3amau ¢
UCIIOJIb30BaHUEM YHCIOBBIX (YHKIUI M uX rpadukoB. Mcmonb3oBaHue CBONCTB U TpaduKOB

JMHEWHBIX U KBaJPAaTUYHBIX (PYHKIHMHI, 0OpaTHON MPONOPIHMOHATBHOCTH U (QYHKIHMU Y = '\-"E :
I'paduueckoe pelieHrne ypaBHEHUH 1 HepaBeHCTB. Vcnoap30BaHue onepaluii HaJ MHOKECTBaMU
U BbICKa3bIBaHUSIMHU.

Hcnonp30BaHne HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IMEPEMEHHOW, YMCIIOBBIX
IIPOMEXYTKOB, UX 00beIuHEHUI U mnepecedyeHuid. [IpuMeHeHne npu perieHuu 3aad CBOWCTB
apu(MeTHYECKOW U IeOMETPUYECKOH MpOrpeccuu, CyMMHUPOBaHUS OECKOHEUHOW cxopseics
r€OMETPUYECKON ITPOTPECCUMN.

MHoxecTBa (YUCIIOBBIE, F€OMETPUYECKUX (GUryp). XapaKTepUCTUUYECKOE CBOICTBO,
AJIEMEHT MHOXKECTBa, IIyCTOE, KOHEYHOe, OeckoHeuHoe MHoxkecTBO. (CrmocoObl 3anaHus
MHOkecTB [logmHOXkecTBO. OTHOILIEHUST IPUHANICKHOCTH, BKIOYEHMsI, paBeHcTBa. Onepannu
Hajy MHOxecTBaMu. Kpyrm Oiinepa. Koneunsie M OeCKOHEYHBIC, CUETHBIE M HECUYETHBIC
MHO’KECTBA.

VcTuHHBIE U JIO)KHBIE BBICKA3bIBAHMS, ONEpAaLlMM HaJ| BbICKa3bIBaHUSMHU. Auredpa
BbICKa3biBaHUI. CBs3bp BBICKA3bIBAaHUN C€ MHOXKeCTBaMU. KBaHTOpBI CylleCTBOBaHUSA U
BCEOOIIHOCTH.

3akoHbl JIorMKU. OCHOBHBIE JIOTMYECKHE IpaBUia. PeleHue Joruueckux 3agad ¢
HCIIOJIb30BaHUEM KPYroB Diliepa, OCHOBHBIX JIOTUYECKUX MTPABUIL.

Ymo3zakmouenus. OOOCHOBaHMSA M JJOKa3aTelbCTBO B MaTeMaTHke. TeopeMbl. Bupbl
MaTeMaTUYeCKUX  yTBepkJIeHuH. Buasl gokasatenbcTB. Maremaruueckass  UHAYKIHS.
YTBepxkeHue, o00paTHOE JaHHOMY, IPOTHBOIIOJIOKHOE, OOpPaTHOE MPOTHUBOIOIOKHOMY
naHHoMy. [Ipu3Hak U cBOMCTBO, HEOOXOJUMbBIE U IOCTATOUYHbBIE YCIOBHUSL.

OcHoBHast Teopema apu¢pmeruku. OcTtaTku M cpaBHeHus. Anroput™ EBknmpa.
Kuraiickas Teopema 00 ocrtatkax. Mamas Teopema depma. (-UYHBIE CHCTEMBI CUHMCIICHUS.
@yHKIMA Diiepa, YUCIIo U CyMMa JIeJIUTeNel HaTypajJbHOTO YNCIa.

Panuannas Mepa yria, TpUTOHOMETpUYECKAash OKPYKHOCTb. TpHUroHOMeTpuyecKue
GyHKIMKM yucen U yriaoB. QopMyiibl MPUBEACHHUS, CIOKEHHUS TPUTOHOMETPUUECKUX (PYHKIIMM,
dopMynbl ABOWHOTO M TOJOBUHHOIO aprymeHta. lIpeoOpa3oBaHue CyMMBbI, Pa3HOCTH B
MIPOM3BEIEHNE TPUTOHOMETPUYECKUX (PYHKINN U HA0OOPOT.

Hynu ¢yHKuMM, TpPOMEXYTKM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HambGombiee u
HauMeHblIee 3HaueHue GyHkuuu. [lepuoanueckue QyHKIMM U HAaUMEHbIIUH niepuoj. YETHbIE 1
HeuéTHble (yHKIMHU. TpuroHomerpuuyeckue (YHKIMHM YHUCIOBOro aprymenrta. CBoiicTBa u
rpaduku TpuroHomeTpuyeckux ¢yHkuil. OOpaTHble TpUTrOHOMETpUYeCKHe (YHKIUHU, HUX
IJIaBHBIE 3HAuU€HMs, CBOWCTBA M Tpaduku. TpuroHoMmerpuueckue ypaBHEeHUs. OTHOPOIHBIE
TPUTOHOMETPUUECKHUE ypaBHEHHUs. PeleHne MpoCcTeWIIMX TPUTOHOMETPHUUYECKHX HEPaBEHCTB.
[Tpocreiimme cucTeMbl TPUTOHOMETPUUYECKUX YPABHEHHM.

CreneHb C JEUCTBUTENIBHBIM TIOKa3aTelieM, CBOWCTBa creneHu. [Ipocreiimme
noKa3aTesbHbIC YpaBHEHHs U HepaBeHcTBa. [lokazarenbHas QyHKIUS U €€ CBOMCTBA U rpaduk.
Yucno e u hyHKIuS.



Jlorapudm, cBoiictBa norapupma. JlecATHYHBII M HaATypaibHbBI Jorapudm.
[IpeoOpa3oBanue  norapupmuueckux  BblpaxkeHuil. Jlorapudmuueckne ypaBHEHUS WU
HepaBeHcTBa. Jlorapudmuyeckas QyHKIMS U ee cBOICTBA U rpaduk.

CrenenHas ¢pyHKLUA U ee CBOMCTBA U rpaduk. MppanoHaibHble ypaBHEHHUS.

IlepBuuHblE IIPEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX 4YHcCel. JlelcTBus ¢
KOMIUIEKCHBIMU 4HucIaMH. KOMIUIEKCHO comnpsbkeHHble uucina. Moayiab M apryMeHT 4uclIa.
Tpuronomerpuyeckas ¢opmMa KOMIUIEKCHOTO 4YHcia. PermieHue ypaBHEHHH B KOMIUIEKCHBIX
YHUCIIax.

MeTton vHTEpBAJIOB ISl pelieHus] HepaBeHCTB. [IpeoOpa3oBanus rpaduKoB (yHKITHI:
C/IBUI, YMHOXXCHHE Ha YHUCIIO0, OTPa)KEHUE OTHOCUTEIbHO KOOPAMHATHBIX ocel. I'paduueckue
METO/bI PEIICHUs] YPAaBHEHU U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJAEpIKAIINX
IIEPEMEHHYIO 110J1 3HAKOM MOJYJIS.

CucteMbl TOKa3aTeNbHBIX, JIOTAPU(PMHUECKUX U HMPPALUOHAIBHBIX YpaBHEHUH.
CucTeMbl IOKa3aTeNbHBIX, JOrapu(PMUUECKUX U UPPALMOHATIbHBIX HEPABEHCTB.

B3anmuo obparubie pynkimn. I'paduku B3anMHO 00paTHBIX (QYHKINH.

YpaBHEHMSI, CUCTEMBI YPABHEHUH C IIAPAMETPOM.

@®opmyna bunoma HproroHa. Pemienue ypaBHEHMI CTENEeHM BBINIE 2 CIEIUATBHBIX
BuJ0B. Teopema Buera, Teopema be3sy. [IpuBonnmMelie 1 HempuBoAUMbIE MHOIOWIEHBI. OCHOBHAs
Teopema anreOpsl. CuMMeTpuueckue MHOrouieHbl. llemouucneHHble M LEJI03HAYHBIE
MHOT'OYJICHBI.

OyHKIMH «1po0OHas 4aCcTh YKUCIa» U «11eJ1asi 4acTh YHCIIay.

Juodantossl ypaBHeHus. Llennbie qpoodu. Teopema @epma 0 cymme KBapaToB.

CyMMBI U psiJibl, METOJIbI CYMMUPOBAHHUS U IPU3HAKU CXOAUMOCTH.

Teopemsbl 0 mpUOIHMKEHUN AEHCTBUTEIBHBIX YHCEN PALIUOHATIBHBIMH.

MHoOXxecTBa Ha KOOPAMHATHOM IIIOCKOCTH.

HepapenctBo Komm — ByHAKOBCKOTO, HepaBeHCTBO LleHceHa, HepaBeHCTBA O
CPEIHHUX.

[Tonarue npenena GyHkuuu B Touke. [loHaTne mpenena QyHKIUM B OECKOHEUHOCTH.
AcumnTotsl rpapuka ¢yHkuuu. CpaBHeHHE OECKOHEYHO MajiblX M OECKOHEYHO OOJbIIMX.
HenpepbiBHocTh pyHkimu. CBolicTBa HenpepbIBHbIX QyHKIMA. Teopema Beiiepmtpacca.

Huddepenunpyemocts ¢yHkiuu. IIponsBoanas @yHkuuu B Touke. KacaTtenbHas k
rpadpuky ¢ynkuun. ['eomerpuueckuit u Qusnyeckuii cMmbica npousBoAHoi. [IpumeneHue
MIPOU3BOAHOMN B busuke. [IpousBoaHbIE 3IIEMEHTAPHBIX GyHKIIUN. IIpaBuna
T epeHIpoBaHus.

Bropas npousBosHas, €€ reoMeTpuueckuii U GU3MUECKU CMBICIT.

Toukn »sKcTpemyma (MakcMMymMa W MUHUMyMa). MccienoBaHue 3JeMEHTapHBIX
GyHKIMI Ha TOYKM DJKCTpeMyma, HauOoJplllee M HaWMEHbLIEe 3HAYEHHE C IOMOUIbIO
npou3BoaHON. Iloctpoenune rpadukoB (yHKIMIA ¢ MOMOIIBIO HPOU3BOJAHBIX. [IpuMeHeHue
IPOM3BOJHOW TMpH pemieHuu 3afad. HaxokaeHue >3KCTpeMyMOB (YHKIUN HECKOJbKHX
[IEPEMEHHBIX.

[TepBooOpasnas. Heompenenéuubrit  unterpan. IlepBooOpa3Hbie  3JI€MEHTApPHBIX
¢ynkuumit.  Ilnmomane  kpuBoiuHeWHoW — Tpamemuu.  Popmyna  Herotona-JleiiOnuma.
OmnpenenéHublil nHTErpal. Beruncnenue miomnaaei miockux GuUryp u o0bEMoB Tel BpallleHus ¢
IIOMOILIBIO UHTErpaja.

MeTtons! penieHns GyHKINOHAIBHBIX YPaBHEHUIN 1 HEPaBEHCTB.

Beponmuocmb ucmamucmuka, j10cuKada, meopus epad)og u KOM6MH(1m0DuKa

Hcnons3oBaHue Ta6J'II/II_I " Juarpamm Ijid NpCACTaBJICHUA NAaHHBIX. Pemenue 3aJa4 Ha
IMPUMCHCHUEC OINMCATCIbHBIX XAaPaKTCPHUCTHUK YHCIIOBBIX Ha60pOBI CpE€OHUX, HauOONbIIEro U
HAaMMCHBIICTO 3HAYCHUA, padMaxad, AJUCICPCHUHU U CTAaHAAPTHOI'0 OTKJIIOHCHMHA. Brrancnenue
4acToT U BepOHTHOCTCﬁ coObITHi. BEIunciaeHue BCPOHTHOCTCﬁ B OIIbITaxX ¢ PaBHOBO3MOXXHBIMU
SJICMCHTApPHBIMU HUCXOJaMH. Hcnonn3oBanme KOM6I/IHaTOpI/IKI/I. Brrancnenue BepOﬂTHOCTeﬁ




HE3aBUCHMBIX cOObITHH. Mcnonb3oBaHue (OPMYJBl CIIOKEHHUS BEPOSTHOCTEH, JMarpamm
Ditnepa, nepeBa BeposiTHOCTEH, popMyibl bepHyn.

BeposiTHOCTHOE  TPOCTPAaHCTBO. AKCHOMBI  TEOPHUM  BEPOATHOCTEM. Y CIIOBHAs
BepOATHOCTh. [IpaBuio ymHOxkeHUsI BeposTHOCTEH. DopmMysa MoJIHOM BeposTHOCTH. Dopmyiia
baiieca.

JIMCKpETHBIE CllydallHble BEJIWYMHBI M pacupenencHus. COBMECTHBIE paclpeiesICHuUs.
Pacnipenenenuie cymmbl ¥ IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEJIMYMH. MareMaTH4ecKkoe
OXKHUJAHUE W JUCIEPCHs CIy4alHOM BEJIMYUHBL. MareMaTH4ecKoe OXUAAHHE M JUCIEpCUs
CyMMBl CIIy4alHbIX BEIMYMH. bHHapHas ciydaiiHas BelWYuHA, pacupenencHue bepHysum.
I'eomeTpryeckoe pacnpeneseHne. bUHOMHAIBHOE paclpeesIeHUe U €ro CBOMCTBA.

I'mnepreomerpudeckoe pacmpeneileHue M ero cBoucTsa. HempepblBHbIE CilydailHbIE
BennuuHbL. [InoTHOCTE BeposTHOCTH. DyHKIMA pacnpeneneHus. PaBHOMEpHOE pacnpeeneHue.
IToka3zaTenbHOE pacupenesneHue, ero napameTpsl.

Pacnipenenenue [lyaccona u ero npumenenue. HopmansHoe pacnpezneneHue.

Oyuknua Jlamtaca. [lapamerpsl HopmanbHOro pacupeneneHus. IIpumeps! cirydaiiHbIX
BEJIMYMH, MOJYMHEHHBIX HOPMAaJIbHOMY 3aKOHY (IIOTPELIHOCTh HM3MEPEHHMH, POCT YEJIOBEKa).
[lenTpanbHas npenenbHas Teopema. HepaBencTtBo UeOrimeBa. Teopema YebrpieBa u treopeMa
bepuyniu. 3akoH 6onbmmx yncen. BeiOopouHslit MeTox n3MepeHus BeposiTHOCTeH. Poib 3akoHa
0onbpIIMX YuCeN B Hayke, mpupoje u obmiectBe. KoBapuanus AByX Ciay4yailHBIX BEJIUYMH.
[Toustue o koxpduuuente koppensuuu. CoBMeCTHbIE HAOMIOJCHUS ABYX CIIyYallHBIX BEIMYHH.
Bri6opounsiii k03 dunment koppemsuuu. JluneitHas perpeccusi. CrtaTucThyecKas THIIOTe3a.
Cratuctuka KpuUTepuss W €€ YpOBeHb 3HauuMocTH. IIpoBepka mpocTedmMx runores.
OMIIUPUYECKHUE PACIIPENEICHHUS] U UX CBSA3b C TEOPETHUUECKUMHU paclpeneieHusiMu. PaHrosas
koppemsinus. lloctpoenue coorBeTcTBUM. VHBEKTUBHBIE M CIOPBEKTHBHBIE COOTBETCTBUS.
buexknnu. {uckperHas HenpepslBHOCTh. [Ipuanun upuxne. Konuposanue. /[BondHas 3amnucse.
OcHoBHble moHATHS Teopuu rpadoB. JlepeBbs. JBonmuHoe nepeBo. CBs3HOCTh. KOMIOHEHTHI
cBs3HoCTH. [IyTn Ha rpade. DitnepoBbl 1 ['aMUITBTOHOBBI MY TH.

Teomempus
Pemenne 3amad ¢ mnpuMeHeHHEM CBOWCTB (GUTYp Ha TIUIOCKOCTH. 3agadyd Ha

JIOKa3aTeIbCTBO M IIOCTPOCHHME KOHTPIpUMEpoB. lcnosb3oBaHuMe B 3ajadax IPOCTEHUIINX
JOTUYECKUX IpaBui. PelleHne 3amady ¢ HCIOIB30BAHUEM TEOPEM O TPEYrOJIbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYTOJbHUKAMH.
Pemenue 3aau ¢ Mcmonp30BaHUEM (PAKTOB, CBA3AHHBIX C OKPY)KHOCTAMHU. PeleHue 3anad Ha
MU3MEPEHMS Ha IUIOCKOCTH, BBIUMCIEHUE JUIMH U IUIOMaei. Pemenue 3a1a4 ¢ MCIOIb30BaHUEM
METOa KOOpAUHAT.

QOuryppl U uUx u300paxeHus (IPSIMOYToJbHBIN mNapauienenunen, kKy0, Nmupamuna,
npu3Ma, KOHyC, TMIHHIP, cepa). OCHOBHBIE MOHATHS CTEPEOMETPUH U UX cBoiicTBa. CeueHus
KyOa u Terpa3apa. Touka, mpsiMas U IUIOCKOCTb B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U
CIEACTBUS W3 HHUX. B3auMHOE pAaclHoOJOKEHHE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[TapamnensHOCTh MPSMBIX M IJIOCKOCTEH B mpocTpaHcTBe. M3o00paxeHue mMpocTermmx
IPOCTPAHCTBEHHBIX (PUTYpP HA MIIOCKOCTH.

PaccrosiHust Mexay @urypaMu B NpPOCTpAaHCTBE. YTIJbI B IPOCTPAHCTBE.
IlepnieH qUKYISIPHOCTD NPSMBIX U IUNIOCKOCTEN.

[Tpoexuust purypsl Ha miIockocTh. [Ipu3HaKu NeprneHANKYISIPHOCTH MPSMBIX U IJIOCKOCTEH B
IpocTpaHcTBe. TeopeMa 0 TPEX MepIEeHIUKYIIApaX.

Mpmuororpanauku. Ilapamtenenunen. CpolicTBa NPSAMOYTOJIBHOTO IapasuIEICIIHIIEIA.
Teopema Ilucaropa B mpoctpanctBe. I[lpusma u nupamuaa. I[lpaBunpHas nupampaa H
npaBuibHas npusma. [Ipsmas nupamuia. D1€MEHTH IPU3MbI M TUPAMHU/IBI.

[Ipocreiimme koMOMHAIIMY MHOTOIPaHHUKOB U TEJ BpalleHus. Brrunciienne 31eMeHToB
IPOCTPaHCTBEHHBIX (puryp (p€opa, TnaroHaau, yriol).



Tena Bpamenus umuuap, koHyc, cdepa u map. OCHOBHbIE CBOWCTBA MPSMOTO
KpPYrOBOI0 LIMJIMHJIPA, IPSIMOTO KPYroBoro konyca. Mzo0pakeHue e BpalleHus: Ha INIOCKOCTH.
[IpeacraBienne 00 yCeu€HHOM KOHYCE, CEUEHHAX KOHyca (MapauieNIbHbIX OCHOBAaHUIO H
IPOXOAALIMX Yepe3 BEpUIMHY), CEYEHUAX LWIMHApA (IapajiesibHO U NEPIEHAUKYISIPHO OCH),
ceueHmsX mapa. Pa3Béprka nmunmunapa u konyca. [Ipocreiinme KoMOMHAIMA MHOTOTPAaHHUKOB H
TeJI BpalleHUs MexAy co0oil. BelumcieHue >1eMEeHTOB HpPOCTPaHCTBEHHBIX (uryp (pedpa,
JIMaroHalu, yribl).

[Inomans MNOBEPXHOCTH MpPABUIBHOM MUPAMHUIBI M MNpsAMOM mnpusMbl. [lmomans
IIOBEPXHOCTHU MPSIMOTO KPYrOBOI'O LUJIMHIPA, IPSMOIO KPYrOBOIO KOHYCa U 1I1apa.

[Tonsitue 06 00bEMe. OOBEM MUpPaMUIBI M KOHYCa, TPU3MBI U IwirHApa. O0bEM mapa.

ITono6uble Tena B npoctpaHcTBe. COOTHOLIEHUS MEXY IUIOIAAIMU OBEPXHOCTEN U
o0béMamMu o00HbIX Ten. [lnomans MoBepXHOCTH MPAaBUIIBHOM MUPAaMUABI U IPSAMON IPU3MBI.
IInomans MOBEPXHOCTU MIPSAMOTO KPYrOBOrO HMIIMHIPA, IPSIMOI0 KPYroBOro KOHyca U 1mapa.

JIBM>KEHHsT B IIPOCTPAHCTBE: IApAJUIEIbHBIA IIEPEHOC, LEHTPAIbHAsA CUMMETPUS,
CUMMETPHUS OTHOCUTEIIBHO IIOCKOCTH, TOBOPOT. CBolicTBa ABMKeHUH. [IpumMeHeHne ABM>KEeHUN
IIPY PELICHUY 3aay.

BexTopsl 1 koopauHaThl B npocTpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
4HCII0, Yrojl Mexay Bekropamu. KosummHeapHble M KOMILIaHapHble BEKTOpbl. CKanspHOE
IIPOM3BEJICHNE BEKTOpOB. TeopeMa O pasiloKEeHUM BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTOpaM. CKaJspHOE IPOU3BEACHHUE BEKTOPOB B KoopauHarax. lIpuMeHeHue BEeKTOpOB mpu
pELICHNH 3a]1a4 Ha HaXO0X/I€HUE PACCTOSIHUM, JUIMH, TUIOIIaael 1 00bEMOB.

VYpaBHEHHE IIOCKOCTH B IIPOCTPAHCTBE. YpaBHEHUE cepbl B npocTpaHcTBe. Dopmyna
JUISl BBIYACIICHUS PACCTOSTHUS MEKYy TOUKAaMHU B IIPOCTPAHCTBE.



TEMATHUYECKOE IINTAHUPOBAHUE KYPCA

BHEYPOYHOU JESATEJIbHOCTHU «Maremarrka: IPakTUKyM PeLICHUS 3314

(mpocus )»
10 KJIACC (34 gaca B rox, 14. B HE/IeII0)

0 Tema Kou-Bo
/1 4acoB
1 Bxoanoe tectupoBanue 1
2 BexTops! 1
3 Teopust BepOSITHOCTEH 1
4 [Ipocreitmue ypaBHeHHS 1
5 [Ipocreitmye ypaBHeHHS 1
6 [Ipocreiimne ypaBHeHHS 1
7 [Inanumerpus 1
8 [TnanumMeTpus 1
9 3HaueHue BhIpKEHUS (CTENeHH, KOPHH, JIoTapu(MBI, TPHTOHOMETPHS) 1
10 3HaueHue BBIPAKEHUS 1
11 3agauu ¢ IPUKIAIHBIM COJICPKAHUEM 1
12 3agaun ¢ IPUKIAIHBIM COJICPKAHUEM 1
13 TexcroBrle 3agaun 1
14 TekcroBrle 3agaun 1
15 [Tpo6HuK Nel 1
16 Paz0op BapuanTa, paboTa HaJ| ONIMOKAMU 1
17 DyHKIHNN 1
18 DyHKIHN 1
19 duHAaHCOBas MaTeMaTHKa 1
20 duHaHCOBAs MaTEMaTHKa 1
21 duHaHCOBAas MaTEMaTHKa 1
22 duHaHCOBas MaTeMaTHKa 1
23 [TpoOuuk Ne2 1
24 Pas30op Bapuanra, paboTa HaJ| ONIMOKaMU 1
25 ['eomeTpus muiaHuMeTpus 1
26 ['eomeTpus miaHuMeTpus 1
27 ['eomeTpus murannMeTpus 1
28 ['eomeTpus muraHnMeTpUs 1
29 [Tpo6HuK Ne3 1
30 Pas30op BapuanTa, paboTa HaJ| ONIMOKAMU 1
31 Pemenne ypaBHeHMI 1
32 Pemenne ypaBHeHMI 1
33 Pemenne ypaBHeHMI 1
34 [TpoOHuK Ned 1




TEMATHUYECKOE IINTAHUPOBAHUE KYPCA

BHEYPOYHOU JESATEJIbHOCTHU «Maremarrka: IPakTUKyM PeLICHUS 3314

(mpocus )»
11 KJIACC (34 gaca B roa, 14. B HEfIeII0)

o | Tema 3anarus Kon-Bo
w/n 4acoB
1 BexTops! 1
2 [pocreiinme ypaBHeHHS 1
3 Teopust BepOSITHOCTEH 1
4 [TnarumeTpust 1
5 3HaueHHE BBIPaKCHHUS (CTEIICHU, KOPHH, JIOTapU(MbI, TPHTOHOMETPHSI) 1
6 3agauu ¢ IPUKIAIHBIM COJICPKAHUEM 1
7 [Tpo6HmK Nel 1
8 Pa36op BapuanTa, pabota Hax ommOKaMu 1
9 TekcToBbIe 3a1a4H 1
10 DyHKIHU 1
11 Pemenne ypaBHeHHi 1
12 duHAaHCOBas MaTeMaTHKa 1
13 ['eomeTpus muTaHUMeETpUs 1
14 [Tpo6Huk Ne2 1
15 Paz0op BapuanTa, paboTa HaJ| ONIMOKAMU 1
16 CrepeomeTpust 1
17 CrepeomeTpust 1
18 [IponsBoanast 1 mepBooOpa3Has 1
19 [TpownsBoaHas v nepBooOpazHas 1
20 [TpoGHuUK Ne3 1
21 Pas30op BapmanTa, paboTa HaJ OIMHOKaMHU 1
22 Hccnenoanne QyHKIHi 1
23 Wccnenopanue QyHKIUi 1
24 Teopus BeposiTHOCTEH (IOBBIIIEHHAs! CJI0KHOCTB) 1
25 [Tpo6uuK N4 1
26 Pas30op BapuanTa, paboTa HaJ| OIMIMOKaMHU 1
27 Hepasenctsa 1
28 Hepapencrsa 1
29 CrepeoMeTpuyeckas 3aj1aua 1
30 CrepeomeTpudeckas 3a1a4a 1
31 [Tapametpsl 1
32 [Tpo6Huk Ne5 1
33 Paz0op BapuanTa, paboTa HaJ| ONIMOKaMU 1
34 Pas30op BapuanTa, paboTa HaJ| ONIMOKAMU 1




