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Pabouas nmporpamma mo npeamety «MaremaTtrkay (YriyOJeHHBIH YpOBEHb) COCTABICHA HA OCHOBE
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa cpeaHero odmero oOpa3oBaHus,
YTBEPKJIEHHOTO IpuKa3oM MuHucrtepcTBa obpazoBanusi U Hayku Poccuiickoit @enepanuu oT
17.05.2012 Ne 413 (B pen. ot 29.06.2017) «O6 yrBepxaennn deaepaabHOTO TOCYAapCTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHAAPTa CPEIHEro (ITOTHOTO0) 00Iero 0Opa3oBaHUs;

[IpumepHO#l mporpaMMmbl cpenHero (MmoJiHoro) oOmiero oOpa3oBaHUsS: MaTeMaTuka: ainredpa u
Hayajla MareMarudeckoro asanusa, reomerpus: 10-11 kmaccei»;O0II COO MyHHIIMNAIBHOTO
OroKeTHOro 0011e00pa3oBareabHOTo yupexaeHus «Jluueit Ne 57» ropojackoro okpyra TonbarTy,
ABTOpCKO mporpaMMbl « Maremaruka: anreOpa ¥ Hadaja aHaJiu3a, TeoMeTpus. YTiIyOnE€HHbII
ypoBeHb. 10-11 kmaccel.» E B Tlotockyes, JI.W. 3BaBuu — M:

«dpodan, 2017 r.; ABTopckoit mporpamMmmbl A.I'. MopakoBuda, pekoMeH10BaHHONH MuUHUCTEPCTBOM
obpazoBanus u Hayku P.®., u3narensctBo — M.: «MHemo3unay, 2018 T

L. Ilnanupyemblie pe3yJbTaTbl OCBOCHUS Y4eOHOro npeamera «Maremartuka»

(yriy0JieHHbI YPOBEHb)
JIMUHOCTHEBIE pe3yJjbTarbl:

— OpUCHTaAUIUA O6y‘~IaIOIlII/IXC$I Ha CIIOCOOHOCTH CTaBUTH eI U CTPOUTD KNU3HCHHBIC I1JIAHbI;
— TOTOBHOCTH H CITOCOOHOCTE 06yqa}onmxcs[ K OTCTauBaHHIO COOCTBEHHOTO MHCHUA,
— TOTOBHOCTH H CITOCOOHOCTH 06yqa}om1/1xcs[ K CaMOpPa3BUTHUIO U CAMOBOCITMTAHUIO;

— MPUHATHE T'YMAaHUCTUYECKUX LIEHHOCTEN, 0CO3HAHHOE, YBAXKUTEJIBHOE U JOOpOXKEIaTeIbHOe
OTHOIIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

— TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHMUIO.
— KPHUTHYHOCTb MBIIJICHW, HHUIXMATUBA, HAXOJYMBOCTh, aKTUBHOCTE ITPH PCIICHUHU 3a1aY.

IInanupyembie MeTanpeaMeTHbIe pe3yabTaThl ocBoeHusi OOII:

— YMCHHE CAMOCTOSTEIILHO OIPEACIIATh eI CBOCH JISATEIIBHOCTH, CTABUTh U (JOPMYITHPOBATH
1St ce0s HOBBIC 3a/1a4u B yuéOe;

— YMEHHE COOTHOCHUTh CBOM JEWUCTBHUSI C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH JIEATEIBHOCTH B MPOLIECCE JOCTHXKEHUS pe3ysbTaTa, ONpeAessTh CIoCOObI
NEUCTBUM B paMKax IHpPEeUIOKEHHBIX YCIOBUI M TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JEUCTBUA B COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyallue;

— YMEHHE CaMOCTOSITEIbHO NMPUHUMATh PEIICHUS, MPOBOJUTH aHAJIU3 CBOEH JESTENbHOCTH,
MPUMEHSTH Pa3IUYHbIE METOIbI IO3HAHUS;

— BIIQJICHUE HaBbIKaMU I[103HABATEJIbHOM, y4eOHO-HCCIIEJIOBATEIbCKONM U  NPOEKTHOU
NeSITeNIbHOCTH;

— (¢opMHpOBaHHE TOHSATHUIHOTO ammapara, YMEHHUs CO3JaBaTh OOOOIIEHUs, yCTaHABIUBATh
aHAJIOTMM, KJIaccu(UUUPOBaTh, CAMOCTOSITEILHO BbIOMpAThb OCHOBAHUS M KPUTEPUU IS
Kiaccuukanuu;

— yMEHHE YCTaHaBJIMUBATh IPUUMHHO-CIICJCTBEHHbIE CBS3U, CTPOUTH JIOTUYECKOE PACCYyXKICHUE,
YMO3aKJIl04eHHEe (MHAYKTUBHOE, I€yKTUBHOE U 110 aHAJIOTHH) U JI€JaTh BHIBOJIBI;

— ¢opMHupoBaHHE  KOMIIETEHTHOCTM B  OOJIaCTH  HWCIIOJB30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

— yMEHHME BUJETh MaTE€MaTHYECKYIO 3a7adyy B KOHTEKCTE€ MPOOJIEMHON CUTyalluu B JIPYTHX
JUCLMIUIMHAX, B OKpYKalOIleH )KU3HHU;

— YMEHHME CaMOCTOSTEIbHO OCYLIECTBJISATh MOUCK B PA3IMYHBIX MCTOYHHUKAX, OTOOp, aHAIuU3,
CUCTeMaTHU3allMl0 U  KilaccuPUKaluioo HUHQOpPMALMUKU, HEOOXOIMMON Uil  pelueHHus
MaTeMaTHYECKUX MpoOsieM, MPeICTaBIsATh €€ B MOHATHOW (opme; MPUHUMATh pEIICHHE B
YCIOBUSIX HEMOJHOW HIIN



M30bITOYHOM, TOYHOW WJIM BEpPOSTHOCTHOM MH(OpPMAIMU; KPUTHYECKH OLEHUBATh W
MHTEPIPETUPOBATH UHPOPMALIHIO, TOIYIaEMYIO U3 Pa3IUYHbIX HCTOUHUKOB;

YMEHHE UCIO0JIb30BaTh MaTeMaTUYECKUE CPEACTBA HATJAAHOCTH (Irpaduku, TabIUIbl, CXEMbI
U Ap.) JUIsl WUTKOCTPAlliy, MHTEPIIPETaluu, apryMEHTAI1H;

YMEHHE BBIJIBUTaTh TUIOTE3bI IpU  peleHUun 3aJauu, [IOHUMATh
HEO0OX0IMMOCTb UX ITPOBEPKH;

MOHMMAaHUE CYIIHOCTH aJIrOPUTMUYECKUX TMPEANUCAHUM UM yMEHuEe JeicTBoBaTh B
COOTBETCTBUU C MPEJIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJbTaThI:

1)
2)

3)
4)

S)

6)

7)

OCO3HAHUE 3HAYEHUS] MATEMATUKH JUIsl IOBCEHEBHOM KU3HU YEJIOBEKa;

IPE/ICTABICHUE O MaTeMaTHM4YeCKOll Hayke Kak cdepe MaTeMaTH4eCKOW IeATeNbHOCTH, 00

JTanax e€ pasBUTHs, O €€ 3HAUUMOCTH JJIs1 pa3BUTHUS LIMBWIN3ALINY;

YMEHHE OIKCHIBATh SIBJICHUS PEAJbHOIO MHMpPAa HAa MAaTeMaTHYECKOM SI3BIKE; IPEACTABICHHUE O

MaTeMaTUYECKUX MOHATUAX U MAaTEMATHYECKUX MOJEIIX KaK O BaKHEHIIIEM MHCTPYMEHTAapHH,

ITO3BOJISIOIEM OIMCBIBATH U U3Yy4aTh PA3HbIE IIPOLIECCHI U SIBIICHUS;

MpeJCTaBICHUE OO0 OCHOBHBIX HOHATHSIX, UIESX M METoAax aiaredopbl U MareMaTHYeCKOIro

aHaJM3a,

IIPEJICTABJIICHUE O TMpoleccax M SABICHUIX, HMMEIOUMX BEPOSTHOCTHBIA XapakTep, O

CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MUPE, 00 OCHOBHBIX MOHATHSX 3JEMEHTAPHON

TEOPUU BEPOSITHOCTEH; yMEHHE HaXOJUTh U OLEHUBATh BEPOSITHOCTU HACTYIUICHUs COOBITHI B

IIPOCTEUIINX MTPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIyYaiiHbIX BEJINYMH;

BJIQJICHUE METOJIaMHU JIOKA3aTeJIbCTB W AITOPUTMOB DEIIEHHS; YMEHHE WX IPUMEHSATH,

IIPOBOJMTH J0KA3aTEIIbHBIE PACCYKICHHUS B XO/I€ PEIICHUS 3a/1a4;

MPAaKTUYECKN 3HAYMMbIE MAaTEMATUYECKUE YMEHUS M HaBBIKH, CIIOCOOHOCTh UX NPUMEHEHUS K

PELICHUIO MaTEMAaTHYECKUX U HEMATeMaTUIECKHUX 3a7ad, IPEATIOIaratone yMeHue:

®  BBIIOJHATH BBIYUCIICHNS C JEUCTBUTENBHBIMU U KOMIJIEKCHBIMU UM CIIAMU;

* pemaTh  PAaUMOHAIBHBIC,  UPpPAlMOHAJIbHBIC,  IIOKAa3aTelbHbIC,  CTEIIEHHBIE U
TPUTOHOMETPUYECKUE YPABHEHNS, HEPABEHCTBA, CUCTEMBI YPaBHEHUI I HEPABEHCTB;

* pewmarb TEKCTOBBbIE 3aJa4d apU(PMETHYECKUM CIOCOOOM, C IIOMOIIBIO COCTAaBICHUS U
pelLIeHUs] ypaBHEHH, CUCTEM YPAaBHEHUM U HEPABEHCTB;

®  HCHOJIB30BATh AIreOpandecKuil «I3bIK» JJIs ONUCAHMS MPEIMETOB OKPYKAIOIIEro MUpa U
CO3/IaHUS COOTBETCTBYIOIIMX MaTEMAaTUYECKUX MOJIENIEH;

* BBINOJHATH TOXJIECTBEHHbIE NPeoOpa3oBaHMs  pALMOHAIBHBIX, HUPPALMOHAIBHBIX,
ITOKAa3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX BBIPAKECHUI;

*  BBIIOJHATH ONIEPALIMHU HAJl MHOXKECTBAMHY;

*  ucclenoBarh GYHKIUH C TOMOILBIO IPOU3BOJHOM U CTPOUTH IpaduKu;



*  BBIYMCIATH IUIOIIAAM (GUTYp U OOBEMBI TEJ C IOMOILIBIO ONPEAEIEHHOIO UHTErPpaia;

*  TPOBOJUTH BBIUUCIICHHE CTaTUCTUYECKUX XapaKTEePUCTHK, BBINOJIHSTH
pUOIMKEHHBIE BHIYMCIICHUS;

* pemath KOMOMHATOPHbIE 33aUH.

8) BiajgenWe HABBIKAMH  HCIOJB30BAaHMS ~ KOMIIBIOTEPHBIX — IIPOTPAMM HPH  PEIICHUH

MaTeMaTHUYECKUX 3a/1a4.

9)

CucTeMHO- €A TeIbHOCTHBIN NOJAX0/ K pealu3aluy 3TOW HporpamMmbl B y4eOHOM Ipolecce
Ipe/royiaraeT IMIUPOKOE MCIOJIb30BAHUE MHOIOIUIAHOBBIX Pa3HOYPOBHEBBIX 00pa30BaTEIbHbIX
3aga4y: 1) CIOBECHO-JIOTMYECKUX, BBIYMCIUTENBHBIX; 2) MPEIMETHBIX U METaNpeIMETHbIX; 3)
TPEHUPOBOYHBIX, THUIIOBBIX, IOMCKOBBIX U IIEHHOCTHO-OPUEHTHPOBaHHbIX; 4) ¢ 0Opa3HOH,
NEWCTBEHHOM, 3HAKOBOM KOAMpOBKOW HHopManuu. IlosTomy 11 JOCTHMKEHUS YKa3aHHBIX
00pa30BaTeNbHBIX PE3YJbTaTOB IPEANONAraercs AakLUeHT He Ha o0beM HHQpOpMalMM, a Ha
rapMOHUYHOE O0OOTralleHue BCEX COCTABJIAIOIIMX YMCTBEHHOI'O ONbITa (KOTHUTHBHOTO,
METaKOIHUTHBHOT'O, MHTEHIIMOHAIBHOI0) Ha OCHOBE 33JaYHOI0 KOMIUIEKCA, COOTBETCTBYIOLEIO
Tpe6oBaHUAM 3((HEKTUBHOTO YIIPABJIECHUS UHTEIUIEKTYaJIbHBIM Pa3BUTHEM 00y4aeMbIX.

IInanupyemsble pe3yjbTaThl 00yuenuss maremaruke B 10-11 kaaccax

Yuciia v BeJNYUHBI

BbInycKHHK HAyYUTCS:

* omepupoBaTh IMOHATUEM pajJHaHHas Mepa YIJa, BBINOJIHATH NMpeoOpa3oBaHUS paguaHHON
MEpBI B TPayCHYIO U IPayCHOM MEPHI B paIUaHHYIO;

* omepupoBaTh MOHITHEM KOMIUIEKCHOTO YHMCIA, BBINOJHSATH apU(PMETHUYECKUE ONEpaLUu C
KOMIUIEKCHBIMH YHCIIAMU;

* n300pakaTh KOMIUIEKCHBIE YHCJIa HAa KOMIUIEKCHOM IJIOCKOCTH, HAXOJIUTh KOMILIEKCHYIO

KOOPJIUHATY YUCIIA.
BBINYCKHUK MOJYYUT BO3MOKHOCTD:
®  HCIOJB30BATh pasInyHbIe MeEpBI U3MEPEHUs YIJIOB IIpU  pELICHUN

rCOMETPHUUCCKUX 3aaa4, a TAKXKE 3a/1a4 U3 CMCKHBIX JUCHUIIJINH,
¢ IPUMCHATH KOMIUICKCHBIC YHClia IJIs pCIICHUA anre6pa1/1quKHx ypaBHeHHf/II.

Bripaxenus
BrpInycKHUK HAy4YHTCSH:

® ONICpUPOBATh IMOHATHUAMHU KOPHI n-u CTCIICHU, CTCIICHU C PallMOHAJIILHBIM IIOKAa3aTCIIEM,
CTENEHU C JEHUCTBUTEIBHBIM TOKa3aTeseM, Jorapupma;

® MMPUMCHATH ITIOHATHA KOPHA n-u CTCIICHU, CTCIICHU C pallMOHAJIbHBIM IMOKA3aTCJIEM, CTCIICHHA C
I[CﬁCTBI/ITGJ'IBHBIM II0Ka3aTciieM, norapnq)Ma M UX CBOMCTBA B BBEIUMCIICHUSIX U IIpu pCIICHUHA
3ajauy;

* BBINOJIHATH TOXKJECTBEHHbIE IPeoOpa3oBaHMsl BBIPAKEHHUN, COAEpXKAIIUX KOpeHb n-i
CTCIICHU, CTCIICHU C palddOHAJIBHBIM IIOKa3aTCJIiCM, CTCIICHb C I[Gf/iCTBI/ITCJ'IBHBIM
rokasaresuem, jJorapudm;



*  omnepupoBaTh MOHATUSMU KOCUHYC, CUHYC, TAHT'€HC, KOTAaHI'€HC yIJjla IOBOPOTA, apPKKOCUHYC,
apKCHHYC, apKTaHI'€HC U apPKKOTaHT€HC

*  BBINOJHATH TOKJIECTBEHHBIE npeoOpa3oBaHus TPUTOHOMETPUUYECKUX
BBIPAKEHUM.

BbInyCKHUK MOJIy4YUT BO3MOKHOCTD:

* BBINOJIHATH MHOTOIIArOBbIE MPEOOpa3OBaHUs BBIPAKEHUN, NPUMEHSS MIMPOKHA Habop
CHOCO0OB U IPUEMOB;

* [PUMEHATh TOXXJICCTBEHHbIE IPEOOpa3oBaHMsI BBIPAKEHUM JJs pelIeHus 3anad U3
pas3IMYHBIX Pa3/EIoB Kypca.

YpaBHeHusI U HepaBeHCTBA
BbInycKHHUK HAyYUTCS:

* pemarth HppalLUOHANbHbIE, TPUTOHOMETPUYECKHE, IOKa3zareibHble W Jorapudmuueckue
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI;

* pemarh anredpanyeckue ypaBHEHUSI Ha MHOXKECTBE KOMITJIEKCHBIX YMCEJT;

* [OHMMAaTh YPAaBHEHME KaK BKHEUIIYI0 MaTEMATHUYECKYO MOJEIb JUIsl OIMCAHUS U U3y4EHUs
pa3zHo00pa3HbIX pealbHbIX CUTYALUH, peliaTh TEKCTOBbIE 3aJjaul alre0pandeckuM METO0M;

* [pUMEHATH rpaduvecKue NpeacTaBIeHus A UCCIIEOBaHUS ypaBHEHUH.

BBINYCKHUK MOJYYUT BO3MOKHOCTD:

* OBJIAJAETh NPUEMAMM PEIICHUS YPABHEHUI, HEPABEHCTB M CUCTEM YpPAaBHEHMI; IIPUMEHATH
anmapar ypaBHEHUH JJisi pelleHUss pPa3sHOOOpa3HbIX 3aJady M3 MaTeMaTHUKH, CMEXHBIX
MIPEAMETOB, IPAKTHKU;

* [puUMEHATh Tpaduyeckue MPEACTABICHUs [UIsl MCCIEAO0BAHUS YpAaBHEHUN, HEPAaBEHCTB,
CUCTEM YpaBHEHMH, COJIEpKAIIMX [TaPAMETPHI.

D yHKUUHA
BbINyCKHUK HAYy4YUTCH:

b IIOHUMATh U HCIIOJB30BATH (bYHKHI/IOHaHI)HI)IG IIOHATHUS, A3BIK (TCpMI/IHBI, CUMBOJIMYCCKUEC
0003HaYCHHS);

* BBINOJHATH  MOCTpoeHUE rpadukoB  (QYHKUUH C  HOMOIIBIO  I€OMETPHUYECKHUX
npeoOpa3oBaHmii;

* BBINOJIHATH MOCTPOECHHE TIpadUKOB BHIA yzn\/x, CTEIIEHHBIX, TPUTOHOMETPUUECKHUX,
00paTHBIX TPUTOHOMETPUUECKHX, IOKA3aTEeNbHBIX U JIOTApU(PMUUECKUX PYHKIINIA;

* uccienoBaTh CBOMCTBA (PyHKIIMIA;

* [OHUMAaTh QYHKIHIO KaK BaXKHEUIIYI0O MATEMAaTUYECKYIO MOJIENb JUIsl OMMCAHUS IIPOIIECCOB U
SBJICHUH OKpPY)KAIOILIET0 MHpa, NPUMEHATh (PYHKIUMOHAIBHBIM SI3bIK JJISi ONMCAHUS U
UCCIIEIOBAaHUS 3aBUCUMOCTEN MeX Ay PU3NUECKUMU BEIMUYUHAMU.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

* [POBOJIUTH HCCIIEJJOBAHMS, CBSI3aHHbIE C W3YYEHHEM CBOWCTB (DYHKIUH, B TOM YHUCIE C
HCITI0JIb30BAHUEM KOMIIBIOTEPA,

*  HCIO0JIb30BaTh (PYHKIMOHAIbHbBIE MPEICTABICHUS U CBOWCTBA (DYHKIUI AJIs pelleHus 3ajau
U3 pa3IUYHbIX pa3AesioB Kypca MaTeMaTHKU.



JJIeMEHTbl ~ MAaTeMATHYEeCKOro  aHaJu3a
BbInycKHHK HAYYUTCS:

® IMPUMCHATb TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3aHHYIO C IMOHATUAMHA NPEACI, ITPOU3BOJHAA,
nepBooOpa3Hasi U UHTErpall;

*  HaxoJuTh Hepesen GyHKINH;

® pemarb HEpaBEHCTBA METOJIOM UHTEPBAJIOB;

*  BBIYUCIIATH IPOU3BOJHYIO U MIEPBOOOPA3HYIO PYHKIINH;

*  HCIOJIb30BaTh IPOU3BOJIHYIO JJISl UCCIEAOBAHMS U IOCTPOCHUS IPapUKOB PYHKIIMIA;
* [OHMMAaTh T€OMETPUYECKUI CMBICI IIPOU3BOIHON U ONPEACIIEHHOIO MHTErpaa;

® HaxXoauThb BTOPYIO IMPOU3BOJHYIO, IIOHUMATh FGOMGTpI/ILIeCKI/Iﬁ CMBICJI
IIPOU3BOTHOM U OIIPEAEIEHHOIO UHTErPaJIa;
* HaxoIWTh BTOPYIO IIPOU3BOIHYIO, IIOHUMATh e€  reoMeTpU4eCcKui "

(bu3nyecKuil CMBICI;
*  BBIYHUCIATH ONPEACNEHHBIN HHTETpaT;
*  BBIYMCIIATH HEONIPEAEIEHHBIA UHTErPaJL.
BbInyCKHUK MOJIy4YUT BO3MOKHOCTD:

* cdopmHupoBaTH MpEJICTaBICHUE O TNPUMEHEHUU  TIE€OMETPUYECKOTO CMBbICTIa
MPOU3BOJHOM M MHTErpaja B Kypce MaTEMAaTHKH, B CMEKHbBIX TUCIUILINHAX;

* chopmupoBaTh 1 yriayOuTh 3HaHUS 00 UHTETpaJe.

JJieMeHTbl KOMOMHATOPMKHM, BEPOATHOCTH M  CTATHCTHKHU
BbInycKHHK HAyYUTCS:

* pemarbh KOMOMHATOPHBIC 3a7a4X HA HAX0XK/IEHUE KOJNYECTBAa OOBEKTOB MIJIM KOMOWHAIIHIA,

*  npumeHsaTh Gopmy 6mHOMa HbIOTOHA 17151 TpeoOpa3oBaHuUs BIPAKEHUH;

*  HCHOJIb30BaTh METOJl MAaTEMAaTHYECKOW MHAYKIWU IS JOKA3aTeIbCTBA TEOPEM U PEIICHUS
3azay;

*  HCHOJIb30BaTh CIIOCOOBI MPEICTABIICHUS U aHATIN3a CTATUCTUYECKHUX JIAHHBIX;

*  BBINOJIHATH OIEPAIMU HaJ COOBITHSIMU U BEPOSTHOCTIMHU.

BpInycKHUK NMOJYYUT BO3MOKHOCTD:

*  HAYYUTHCA CICIHAIBHBIM MPUEMaM pelieHUs KOMOMHATOPHBIX 3a/1a4;

*  XapaKTepU30BaTh MPOIIECCHI U SBJICHUS, UMEIOIINE BEPOSATHOCTHBIM XapaKTep.

I'eomerpus
BoinmyckHUK HayuMTCS:

o BJIAJICTH I‘GOMCTpI/ILIeCKI/IMI/I IIOHATHUAMHA HpI/I pGHIGHI/II/I 3a1a49 U HpOBeI[eHI/II/I MAaTEMAaTUYCCKUX
pacCyXJICHUI;

*  CcaMOCTOATENIbHO (OPMYIUPOBATH OIPEAEICHUS] TI'E€OMETPUYECKUX (Uryp, BBIIBUTATH
TUIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKaX F€OMETPUYECKUX (UTYyp U OOOCHOBBIBATH MU
onpoBepraTh MX, 0000UIaTh UM KOHKPETU3UPOBATh PE3YyIbTaThl HA HOBBIX Kilaccax (uryp,
HpOBO)II/ITB B HECJIOKHBIX cnyqaﬂx KHaCCI/Iq)I/IKaIII/IIO (1)I/Il"yp 10 paSJ'II/I‘IHBIM OCHOBAHUSIM,



UCCIIEIOBaTh YEPTEXKHU, BKIIOYas KOMOMHAUMM (GUIYp, H3BJIEKAaTh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(GOPMALIMIO, IPEICTABICHHYIO Ha YepTekKax;

pemaTth 3aJa4 reOMETPpUICCKOIo COACPKaAHUA, B TOM YHUCIIC B CUTyallUAX, KOrga ajJroputm
peuicHruda HE CICAYCT SIBHO H3 YCJIOBHUA, BBIIIOJHATH H€06XOI[I/IMI)I€ AJid pCHICHUA 3aaadu
AOIMOJHUTCIIBHBIC MMOCTPOCHUA, UCCICA0BATh BOSMOXHOCTE IIPUMCHCHUA TCOPEM U q)OpMy.]'I
IJIA pCIICHUA 3aaa4;

yMeTh (HOpMyIUPOBATH U JOKA3BIBATH T€OMETPHUECKHIE YTBEPIKICHHUS;
BJIAJIETh IOHATHAMU CTEPEOMETPUM: TTPU3MA, TapaJLICIICUIE, TUPaMUIA, TETPAIP;

UMETh NPEJCTaBICHUS 00 aKCHOMax CTEPEeOMETPHUM M CIEACTBUSIX U3 HUX MU YMETh
IIPUMEHSATH UX IIPU PEIIECHNH 33]1a4;

YMETb CTPOUTH CE€YEHUS MHOTOTPAaHHUKOB C MCIIOJIb30BAHWEM DPa3jJM4HBIX METOJOB, B TOM
4HCIIE U METOJA CIICNIOB;

WMETh NPEACTABICHUE O CKPELIMBAIOIIMXCS MNPSIMBIX B MPOCTPAHCTBE M YMETh HAXOIUTH
YIOJI U pACCTOSTHUE MEKTY HUMH;

IIPUMEHSATH TEOPEMBI 0 NapaUIeIbHOCTH NpSAMBIX W IIOCKOCTEH B
IIPOCTPAHCTBE IPH PELICHUH 3a/a4;

YMETb PUMEHSAThH NapajuIeIbHOE IPOEKTUPOBAHUE ISl U300paskeHus GUryp;
YMETb ITPUMEHSATH NEPIICHINKYISIPHOCTH NMPSAMOM U IJIOCKOCTH IIPY PEIICHUH 3aa4;

BJIAJIETh NOHATUSAMHU OPTOTOHAJIBHOE NMPOECKTUPOBAHUE, HAKIOHHBIE M UX IPOEKLIHH, YMETh
IIPUMEHATH TEOPEMY O TPEX NEPHEHANKYIIAPAX P PELICHUH 3a/1a4;

BJIAJIETh MOHATUSMU PACCTOSIHUE MEXY (PUTypamMu B MPOCTPAHCTBE, OOLIUI NEPIIEHIUKYJISP
JBYX CKPEIMBAIOLUIMXCS IPSIMBIX U YMETh IPUMEHSATH UX IPH PEIICHUU 3a/a4;

BIIQJIETh TIOHSATHEM YrOJ MEXIy MPSAMON M IUIOCKOCTHIO M YMETh NMPUMEHSTH €ro IpH
pelieHny 3a1ay;

BJIAJICTh IOHATHUAMM JABYIPAHHBIM YIroOJI, YrOJl MEXAYy IJIOCKOCTSMM, NEPIECHINKYISIPHbIC
IIJIOCKOCTH M YMETh IIPUMEHSATh UX IIPU PEIICHNH 33144,

BJIAJIETh MOHATHAMM IpU3Ma, NapajUleienune]] U MPUMEHATh CBOMCTBA NapajlIesenuneaa
IIpU PELICHNUH 3a/1a4;

BJIAJIETh IIOHATHUEM IIPSAMOYIOJIBHBIA Iapajulelenue]] U NPUMEHATh €ro IpU pEelIeHUU
3az1a4;

BJIAJIETh MOHATHUAMU ITUPAMUJA, BUJBI IUPAMU/, JIEMEHTHI IPABUIBHOW MUPAMUABI U YMETh
IIPUMEHATH UX IIPU PELICHUH 3a/a4;

MMETh IPEJCTABIEHNE O TeopeMe Diiiepa, IPaBUIbHBIX MHOTOTPaHHHUKAX;

BJIAJIETh  IOHATHEM IIJIOIATb ITIOBEPXHOCTH MHOTI'OTpaHHUKA U  yMEThb
IIPUMEHSTH €T0 IPH PELICHUU 3a/a4;

BJIIETh MOHATHAMM Teja BpalleHus (IMIMHIP, KOHYC, map U cdepa), UX CEUEeHUS U YMETb
IIPUMEHATH UX IIPU PELICHUH 3a/1a4;

BJIAJICTh ITOHATUSMM KacaTeJIbHbIE IpPSMBIE M INIOCKOCTH W YMETh INPUMEHITh HMX IpU
penieHun 3a1ay;



MMETh TIPEACTABJICHUS O BIHMCAHHBIX U OMHUCAHHBIX cdepax U yMETh MPUMEHSTh UX TPHU
pelieHuy 3a/1ay;

BJIQJIETh TIOHATHAMU 00BEM, 00HEMBI MHOTOTPAHHUKOB, TEJI BPAIICHUS U MPUMEHSTh UX MPU
pelIeHnH 3aJla4; — HMMEThb IPEJCTaBICHHE O pa3BepTKe LWJIMHIApPAa U KOHyca, IUIOUIaau
MMOBEPXHOCTH LIWJIMH]IpA U KOHYCa, YMETh MPUMEHSITh UX MPU PEIICHUH 33/1a4;

HMMETh MPEJCTaBICHUE O IO CPepbl 1 YMETh MPUMEHSTH €r0 P PEIICHUH 33714,
YMETh peliaTh 3aJa4i Ha KOMOMHAIIMM MHOTOTPAHHUKOB U TEJ BPAIICHUS;

MMETh MPEJICTABIICHUE O MOJ00MU B MPOCTPAHCTBE M YMETh peIIaTh 3aJadyd Ha OTHOIICHUE
00BEMOB H IIJIOIIA/IeH TOBEPXHOCTEH MOJOOHBIX PUTYD.

COCTaBJISITh C UCIIOJB30BAHMEM CBOWCTB I€OMETPUUYECKUX (UTYpP MATEMATUYECKUE MOICIH
JUIsL  pelIeHus] 3a7ad MPaKTUUECKOro XapakTepa M 3aJad M3 CMEXHBIX JUCIUILINH,
HCCTIe0BaTh TIOJYYCHHBIC MOJICIIM U UHTEPIIPETUPOBATH PE3YJIbTAT.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD:

HUMETHh NIPECACTABIICHUC 00 aKCHOMaTHYECKOM METOAL,

BJIQJIETh TOHATUEM I€OMETPUYECKHE MECTa TOYEK B MPOCTPAHCTBE U YMETh INPUMEHSTh MX
JUIS pelleHus 3aj1ay;

yMETb NPUMEHSTHh i1 pelIeHus 3ajad CBOWCTBA IUIOCKUX M JABYIPAHHBIX YIJIOB,
TPEXTPAaHHOTO YIJa, TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO YIIIa;

BIIQJICTh TIOHSATHEM IMEPINEHIUKYISIPHOE CEYCHHE MPU3MBI M yYMETh MPUMEHSITH €ro IpHu
pelieHuy 3a1ay;

HUMETHh NIPEACTABIICHUC O I[BOP'ICTBGHHOCTI/I IMPpaBUJIbHBIX MHOT'OI'PaHHUKOB,

BJIAJIETh MOHATHAMHU LEHTPAIBHOE U INApaJLIEIbHOE NMPOEKTUPOBAHUE WU MPUMEHATh UX IIPU
ITOCTPOCHUH CEYEHU MHOTOTPAaHHUKOB METOJIOM IPOEKIIHIA;

HUMCTh MPEACTABIICHHUEC O PAa3BCPTKEC MHOI'OI'paHHHKA U KpﬁT‘IﬂfIIHCM IIyTU HAa IMOBCPXHOCTHU
MHOI'OrpaHHHUKaA,

HMETH NPEACTABICHUC O KOHHUYCCKUX CCUCHUAX,

UMETh TpPEACTaBIEHUE O Kacaroumxcs cpepax W KOMOMHAIMU TeJ BpPALIEHUS U YMETb
MPUMEHSTh UX MPU PELICHUY 3a/1a4;

MPUMEHSTH NIPU PEUICHUH 33/1a4 GOPMYITy PacCTOSHUSA OT TOUKH JI0 IIJIOCKOCTH;

BJIQJIETh pa3HbIMHM croco0aMu 3a/laHusl OPSIMON YpaBHEHUSMU U yYMETh MPUMEHSATh IpU
peuieHuy 3aay;

MPUMEHSATHh TPU PEIICHUH 33ad W J0Ka3aTeIhCTBE TEOPEM BEKTOPHBIM METOJ U METOJ
KOOpAHMHAT;

MMETh TMpejicTaBieHHe 00 akcuomax oObeMa, TMPUMEHATb (OpMyIsl  00BEMOB
MPSIMOYTOJIBHOTO TapaJIISNICTIUIIECIa, TPU3MbI U TUPAMUIBI, TETPAdIpa MpU PEIICHUH 3a/1a4;
MIPUMEHSTH TEOPEMBI 00 OTHOIIECHUAX X 00BEMOB MPU PEIICHUH 33]1a4;

NPUMEHSITh WHTErpan JJis BBIUMCIEHHUS OOBEMOB U IOBEPXHOCTEH TeJ BpalleHus,
BBIYMCIICHUS TUIOIIAIU CPepUUYEecKoro nosca 1 00beMa HapoBoro closi;



MMETh IIPEJICTABIICHUE O ABUKEHUAX B MPOCTPAHCTBE: NApAJIIEIBHOM IEPEHOCE, CHMMETPUHI
OTHOCHUTEIIBHO IUIOCKOCTH, LEHTPAIBHOW CUMMETPUH, TMOBOPOTE OTHOCUTEIBHO IPSAMOM,
BUHTOBOW CHMMETPHH, YMETh IPUMEHSATh UX IPH PEIICHUH 33/a4;

HUMETHh NPECACTABIICHUC O IUIOIaan OpTOFOHaHBHOﬁ IMPOCKINHU,

MMETh IPEJCTABICHUE O TPEXT'PAaHHOM M MHOTOI'DAaHHOM YIj€ W IPUMEHSATH CBOWCTBA
IJIOCKUX YIVIOB MHOTOTPAHHOTO yIijla IPH PEelIEeHNH 3a/ay4;

UMETh NpeACTaBIEHUs 0 MpeoOpa3oBaHUK NOJ00Us, TOMOTETUH U YMETh MIPUMEHSTh UX IpU
penieHun 3a1ay;

YMETb peliaTh 33a4d Ha IJIOCKOCTU METOJIaMHU CTEPEOMETPUH;
YMETb MPUMEHSATH (OPMYJIbl 00BEMOB IIPH PELICHUH 3aa4.

BeKTopbl H KOOpAUHATBI B IIPOCTPAHCTBE

BbInycKHHK HAyYUTCS:

BJIAJIETh MOHATUSMU BEKTOPBI U X KOOPJUHATHI;

YMETb BBINOJHSATH ONEpalliy HaJl BEKTOPaMU;

HCI0JIb30BATh CKAJSIPHOE MPOU3BEICHIE BEKTOPOB IPU PELLICHUU 3a/1ay;

MPUMEHSITh YPaBHEHHME IUIOCKOCTH, (DOPMYNy PpacCTOSHUS MEXIy TOYKaMHU, YpaBHEHHE
cdepbl IpU pelleHuy 3a/1a4;

MIPUMEHSTH BEKTOPBI U METOJT KOOPAUHAT B IPOCTPAHCTBE MPH PEIICHUH 331a4.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD:
BJIAZICTE IOHATUAMHA BEKTOPBI U UX KOOPAWHATEI;

YMETh BBITIOHSATH OTEpPAIllUU HaJl BEKTOPAMHU;

HCIIOJIb30BaTh CKAISIPHOE MTPOU3BEICHNE BEKTOPOB MPHU PEIICHHUH 33/1aY;

MPUMEHSATh YpPaBHEHUE TUIOCKOCTH, (POPMYIY pPACCTOSIHUS MEXIy TOYKAMH, YpPaBHEHHE
cdepsl pu pEIICHUH 3a/1a4;

MIPUMEHSTH BEKTOPHI U METO KOOPAWHAT B IPOCTPAHCTBE MPH PEIICHUH 33]1a4;

Haxo0JIUTh 00bEM NapalljieIenuneaa U TeTpadapa, 3aJaHHbIX KOOPJUHATAMHU CBOUX BEPIIUH;
3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

HaxOJIUTh PACCTOSIHUE OT TOYKHU JI0 TUNIOCKOCTH B CUCTEME KOOPAWHAT;

HaxXOoJUuTb PACCTOAHUC MCKAY CKPCIIUBAIOIIUMUCA TPsAMBIMH, 3aJaHHBIMU B CHCTEMC
KOOpJWHAT.

Hcropusi MaTemaTuku
BbInycKHHK HAyYUTCS:

HUMCTHh NPECACTABIICHUC O BKIIAZC BBIAAOMINXCA MATCMATHKOB B PA3BUTUC HAYKH;
IMIOHUMATB POJIb MATEMATHUKHU B Pa3BUTHU Poccum.

HMCThb MPCACTABJICHUC 00 HUCTOPUYCCKOM IIYTH Pa3BHUTHA I'COMCTPUH KaK HAYKH, Ol"pOMHOfI
POJI OTCYCCTBCHHBIX MAaTCMATUKOB B 3TOM PA3BHUTHUH.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD:

HMCTHh NPECACTABIICHUC O BKIIAZAC BBIAAOMNXCA MATCMATHKOB B PA3BUTUC HAYKH;
IMIOHUMATB POJIb MATEMATHUKHU B Pa3BUTHU Poccum.



Metoabl MaTEeMaTHKHU
BbInycKHHUK HAyYUTCS:

® HCII0JIb30BATh OCHOBHBIC METO/IbI A10KA3aTCIbCTBA, IPOBOANTDL JOKA3aTCIILCTBO U BBITIOJIHATDH
OIIPOBEPIKECHUE;

¢ IIPUMCHATH OCHOBHBIC METObI PCIICHUA MaTCMAaTUYCCKUX 3a/1a4,

* Ha OCHOBE MaTeMaTHMYECKHX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepU30BaThb KpacoTy M
COBEPLICHCTBO OKPYKAIOIIET0 MUPa U MPOU3BECHUI HCKYCCTBA;

*  TIPUMEHSTH pocTenme pOrpaMMHBbIE CpeacTBa U DJIEKTPOHHO-
KOMMYHHKAI[MOHHbBIE CUCTEMBbI IIPU PELICHUH MaTEMaTUYECKHX 3a/1a4;

*  [0Jb30BAThCS MPUKIATHBIMU POrpaMMaMH U IPOrpaMMaMU CUMBOJIbHBIX BBIUUCICHUM 1S
UCCIIEIOBAaHUSl MATEMAaTUYECKUX OOBEKTOB.

BbinyCKHUK MOJIy4YUT BO3MOKHOCTD:

*  HCIOJIb30BaTh OCHOBHBIE METO/IbI I0KA3aTEIbCTBA, IPOBOJIUTH JOKA3aTEIbCTBO U BBIIIOJIHATh
ONPOBEPKEHUE — MPUMEHSATH OCHOBHBIE METO/Ibl PEILICHUS MaTeMaTHUECKUX 3a/1a4;

* Ha OCHOBE MaTeMaTHMYECKMX 3aKOHOMEPHOCTEH B MPUPOJE XapaKTepHU30BaThb KpacoTy U
COBEPLICHCTBO OKPYKAIOIIET0 MUPa U MPOU3BEICHUI HCKYCCTBA;

* [PUMEHATh MPOCTEUIINE MPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHHKAI[MOHHbBIE
CUCTEMBI IIPU PEILICHUU MaTeMaTUYeCKUX 3ajay;

*  [0Jb30BAThCS MPUKIATHBIMU MPOrpaMMaMH U IPOrpaMMaMi CHMBOJIbHBIX BBIUMCICHUM 715
UCCIIEIOBAHUSI MATEMAaTUYECKUX 0OBEKTOB;

* CTPOUTH M300paKEHHUS] T€OMETPUUYECKUX (PUTYp IIPU U3YUEHHH TEOPETUYECKOro MaTepuana,
IpU pEeUIeHUH 3a/a4d Ha JI0Ka3aTeJbCTBO, MOCTPOCHUE M BBIYMCIEHHUE, Pacllo3HaBaTh Ha
yepTexax, MOJIEISIX U B pealbHOM MUPE Fr€OMETPHUECKUE (PUTYPBI;

* [pUMEHATh MaTeMaTUYeCKHMe 3HAHUS K  HCCIEJOBAaHHMIO  OKPYXAIOLIEro  Mupa
(MonmenupoBaHue (HU3NIECKUX MPOIECCOB, 33/1a4l SKOHOMUKH ).

I1. Conep:xanne yueOHoro npeamera «MaremaTuka» (yriy0JeHHbIl YPOBEHb)

Conepmaﬂue TEM MOAYJIHA «A.Hreﬁpa 1 HAYAJJa MATEMATHYICCKOI0 aHAJIMN3a»

1. JlelicTBuTEbHBIE YHCIA

Hatypanbuble u nensie uucna. /lenumocms uucen. OcHosHas meopema apugpmemuxu
HamypaibHblX uwucen. PalroOHanbHbBIE, WPPALMOHAIBHBIC, JCHCTBUTENIBHBIE YHUCIA, YUCIOBAs
npsMas. YuciioBbIE HEPAaBEHCTBA

Axcuomamuka  OevicmeumenvHvlx  uuceir. Moodyab  Oelicmeumenvroeo  uucia. Memoo
Mamemamuyeckou uHOykyuuy. Perenne 3aaad ¢ Ne0YHCICHHBIMA HEM3BECTHRIMH.

2. YucsoBble GpyHKIUH

Omnpenenenre 4ucioBor GYyHKIIMU U ciocoObl e€ 3aganus. CBoicTBa QyHKIMIA: 00J1acTh
OTpENeNeHNusT ¥  MHOXECTBO 3HAYCHH, MOHOTOHHOCTh, UETHOCTb M  HEYETHOCTH,
OTpaHUYEHHOCTh. [IpOMEXYTKH BO3pacTaHusi W YyOBIBaHWS, HaWOOJbIIee W HAUMEHBIIEE
3HaYeHHUe, TOYKU SKCTpeMyMa (JIOKAJIbHOIO0 MAaKCUMyMa U MUHMMYyMa). Beimykinocts (QyHKIUN
I'papuueckas unrepnperanus. [lepuoguueckue Qynkuuu. CrnoxHas (QyHKIUS (KOMIO3HUIIMS
byakunii). Bzaumoobpamuvie pynkyuu. Obracme onpedeneHus u 061aCMb 3HAYEHUN 0OPAMHOU
dyukyuu. I'pagux oopamnoti ¢ynxkyuu. Haxooxcoenue gynxyuu, oopamnot dannou Ilpumepst
(GYHKIMOHATBHBIX 3aBHCUMOCTEH B pealTbHBIX MPOIECCAX H SBICHUSX.

[IpeoGpas3oBanue rpapukoB: MapajiebHbIM MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO Ocei
KOOpJIMHAT, OTHOCUTEIIbHO Haudajga KOOPAWUHAT, CUMMEMpUs OMHOCUMENbHO NPIMOU V=X,
pacmsicerue u cxcamue 80016 0cell KOOPOUHam.



3. Tpuronomerpuyeckue GyHKIUHH

YucnoBasi OKpY)KHOCTh Ha KOOPAMHATHON miiockocTu. OnpeneieHrue cuHyca, KOCUHyca,
TaHr'€HCa U KOTaHreHca. TpuroHoMerpuueckue (PyHKIMH YUCIOBOTO U YIJIOBOTO apryMeHTa, X
cBoiicTBa. [ pagux eapmonuueckoco ObpamHvle mpucoHomMempuieckue @yHKyuu, ceolcmaa,
epaguxu u ux npeobpasosanus. Pewenue npocmeviwiux ypagueHull U HepageHcms ¢ 00pamublMu
MPULOHOMEMPUYECKUMU DYHKYUAMU.

4. TpuroHoMeTpuyecKne ypaBHeHuUs

[IpocTeimme TPUrOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA. APKKOCHHYC, apKCUHYC.
Pemenue ypaBHeHuil cost=a, sint=a. ApKTaHI'€HC U apKKOTaHIeHC. PelieHue ypaBHeHUl tgx=a,
ctgx=a. MeToapl peleHuss TPUTOHOMETPUYECKUX YPAaBHEHUM: METOJ 3aMEHBbI IEPEMEHHOM,
METOJI PAa3JIOKEHHUS Ha MHOXKUTEJIH, OJHOPOJHBIE TpUroHOMeTpuueckue ypaBHeHHs. OTOop
KOpHEH TPUTOHOMETPUYECKUX YPABHEHUN.

5. lIpeoGpazoBanue TPUrOHOMETPHYECKHX BHIPAKEHHI

@opMmyibl  CIOKEHUS, IPHUBEACHUS, JBOMHOIO apryMeHTa, IIOHMW)KEHMSI CTEIEHHU.
[IpeoGpa3oBanrie cyMMbl TPUTOHOMETPUUECKUX (YHKIHMI B MPOU3BEACHUE U NPOU38eOeHUs 8
cymmy. Memoo egedenusi ecnomozamenbHo2o yend. MeToabl pelieHHs TPUTOHOMETPUUYECKUX
ypaBHEHUH (IIPOJOTHKEHNUE).

6. Komnnexcuvie uucna

Komnnexcnvle yucna u apugpmemuueckue onepayuu Hao Humu. Komniexchvie uucia u
KOOpOUHAMHAsL NJIOCKOCMb. TpucoHomempuueckas @opma 3anucu KOMHIEKCHO20 YUCIA.
Komnnexcnvle yucna u keadpammuvie ypaeueHus. Bozeedenue komniekcHoeo uucia 6 cmeneHs
(hopmyna Myaspa). Hzeneuenue k6adpamuozo u Kyouueckoeo KOpHs u3 KOMHIEKCHO20 YUCIA.

7. MIpousBoanas

OnpedeneHue 4ucio8oi nocied08amerbHOCmu, cnocoowl eé 3adanus u ceovicmaa. Ilpeoden
YUCT0B0U  NOCNIE008AMENbHOCIU, C80UCMEA  cxooawuxcs nociedogamenvhocmei. Cymma
beckoneyHou eeomempuueckoll npoepeccuu. Ilpeden @ynkyuu Ha OeCKOHeYHOCMU U 8 MOUKe.
Jnuna okpyscHocmu u naowadb Kpyea Kak npedenvl nociedosamenvhocmel. Teopema o
npedenax nociedosamenvhocmei. Ilepexod Kk npederam 6 Hepagencmeax. Ilonamue o
HenpepvleHocmu Gyuxyuu. OCHOBHbLE MeopeMbl 0 HeNPePbIEHbIX GYHKYUAX ACUMNmMomoi.

3anauu, IPUBOISIINE K MOHATHIO IIPOM3BOIHOM, onpeesnenrne npou3BoaHon, [lonstue o
MPOU3BOJHON (GYHKIMM, (U3MYECKUH M TE€OMETPUYECKHI CMBICI NpPOU3BOAHON. Bmopas
npou3eooHas, N ee GU3NIEeCKUl CMBICIL.

HubdepenuupoBanre CcrnoxHOM GYHKIUU U obpamuou  @yHkyuu. YpaBHCHHUE
KacarenbHOU K rpaduky ¢yHkiuu. [Ipumenenre npou3BOAHON I UccaeaoBaHusl GYHKIIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI. [Ipumenenue npouzeoo0Hou 0isi 00KA3amMenbCmea moxcoecmes u
Hepagencms. IlocTpoenue rpapukoB GyHKLIUH.

Bepmuxanvnvie u copuzonmanvnvie acumnmomol epaguxos. I paguku OpooHo-n1uHelnblx
¢dyukyuii. NlpuMeHeHne MPOU3BOIHOM /JIsi OTHICKAHMS HAMOOJIBIIETO W HAUMEHBIIIETO 3HAYCHHI
HEenpephIBHON (QYHKIIMU HAa MPOMEXKYTKE. 3a1a4ll Ha ONTUMHU3ALIUIO.

8. Mnozounenwi

MHocounenvl om 00HOU U HECKOILKUX nepeMeHHbIX. JlenuMocTh MHOTOWIEeHOB. Jlenenue
MHOTOYJIEHOB C OCTaTKOM. PannoHaibHbIE KOPHM MHOTOWICHOB C IEJIBIMU KOd(hduimeHTaMu
Teopema be3y. Cxema Iopuepa. Cummempuueckue u 0OHOPOOHble MHO2OYNEHbl. YpasHeHus
8bICUUUX cmenetell.

9. Crenenn u kopuu. CTenennbie GyHKIUHH



[TonsTe KOpHS N-OMl CTENEHW M3 AEHCTBUTEIBLHOrO uucia. DyHKIUMU KOPEHb H-OU
cTeneHu, ux cBoWctBa W rpaduku. CBolicTBa KOpHS H-OoM creneHu. [IpeoOpaszoBanme
BBIPAKEHUH, collepKalx paaukaibl. O6001IeHne NOHATUS O NoKa3arene creneHu. CTeneHHbIe
¢byHkuu, ux cpoiictBa M rpaduku. JuddepenuurpoBanue u uHTErpupoBanue. Hzenreuenue
KOPH3A H-OU CmeneHu U3 KOMNIeKCHO20 YUCA.

10. MokasareabHas u Jgorapupmudeckast GyHKIHH

[lokazarenpHas ¢yHkuus, ee cBoiictBa M rpadpuk. I[lokasarenpHble ypaBHEHHS U
HepaBeHcTBa. [lonsTue norapudma. Jlorapupmuueckas GpyHkuus, ee cBocTBa U rpaduk.

CaoiictBa norapudmos. Jlorapudpmudeckne ypaBHEHHs, HEpaBEHCTBA M HMX CHCTEMBI.
Metoapl  pemieHusi.  Pewienue  noxkazamenbHO-102ApUPMUYECKUX — MPUSOHOMEMPUYECKUX
ypasHeHuii U HepaseHcms. PeuieHue noxkazamenbHuIX YPAGHEHUU CMEWAHHO20 Muna
epaghuueckum  MemoooMm U  UCnoavzosanue ceolcmse  Gyukyui  JuddepeHnupoBanue
Jorapu(pMUUEcKOr U MoKa3aTeabHON QyHKIUHI.

11. MepBooGpasHas u uHTErpa

[lepBooOpa3Hast u HeompezneneHHbIM uHTerpan. OnpeneneHHbId MHTErpaji, ero
BbIYMCIIEHUE U CBOiicTBa. Brlumciienue momaned miuockux ¢uryp. Ilpumepsl npumeHeHUs
UHTerpaia B pU3MKe U reOMETPUN.

12. 9J1eMeHTBI TECOPpHUHU BepOﬂTHOCTeﬁ M MaTeMaTH4YeCKOi CTATUCTUKH

Tabnmuuaroe U rpaduIecKoe MPEICTaBICHUE NaHHBIX. Huci08bie Xapakmepucmuku psioos
OQHHbIX.

[loouepenHplii U OJHOBPEMEHHBIN BBIOOP HECKOJIBKUX JJIEMEHTOB U3 KOHEYHOIO
MHOKecTBa. DOpMynbl 4YHMClIa TMEPECTAHOBOK, COYETaHWUW, pa3MmelleHuil. Pemenne
KOMOMHATOpHBIX  3amad. Dopmyna 6bunoma  Hviomona. Ceovicmea  OUHOMUATLHBIX
koaghuyuenmos. Tpeyeonvrnux Ilackans.

DneMeHTapHbIe U CIO0XHbIE cOObITUS. PaccMoTpeHue ciydaeB U BEpOSTHOCTH CYMMBI
HECOBMECTHBIX  COOBITUH, BEPOSTHOCTh  IPOTHUBOIOJIOKHOTO  coObiTus. [loHsTHE O
HE3aBHCUMOCTHU COOBITUIN. BEposATHOCTD 1 CTaTHUCTUYECKAsl YaCTOTAa HACTYIUICHUS COOBITUS

Bepoamnocms u ceomempusa. CraTucTHueckue MeToAbl 00pabOTKU HHGPOpMAaIUH.
l'ayccosa kpusas. 3axon 6orvbuiux yuces.

13. Ypaeuenus u HepaBencrBa. CuCTEMbI YPABHEHHU Il M HEPABEHCTB

PaBHOCWIIBHOCTDh ypaBHEHMI, HEpaBEHCTB M WX cucrteM. OOmMe METONbl PEIICHHS
YpaBHEHUN: aHAIUTUYECKUE U PYHKYUOHANbHO - 2epagpuueckue. YpPaBHEHUS C MOJIYJISIMHU.
Wppauunonansuble ypaBHeHUs. J{okazamenbcmeo Hepasencms. PellieHne panyoOHaIbHBIX
HEPaBEHCTB C OJHOM MepeMeHHoi. Meron uHTepBasioB. Memood payuonaruzayuu. HepaBeHcTBa
¢ wmoxynsiMu. HppauvoHalIbHbIE HEPABEHCTBA. YPABHEHHS M HEPABEHCTBA C JABYMS
NepeMeHHbIMU. Juoghanmoswvl ypaenenus. CucreMmbl ypaBHeHUN. OCHOBHBIE MPUEMBI PELLIEHUS
CUCTEM: IIOJICTAHOBKH, aJlreOpaniecKkoe CI0XKEHHE, BBEIEHUE HOBBIX IEPEMEHHBIX. YpasHenus u
Hepagencmea ¢ napamempamu. HM3zobpadicenue Ha KOOPOUHAMHOU NIOCKOCMU MHOMCECmeda
peuilenuti ypaeHeHull, Hepaeencme ¢ O08YMs nepemMeHHvlMu u ux cucmem. IlpumeHeHue
MaTEMaTHYCCKUX METOJ0B JJId PCIICHUA COACPKATCIbHBIX 3a4a4 U3 pa3JIMIHbIX oOiacrei HAayKHn
U NpakTUKU. MIHTEpnperannsa pe3ynbrara, y4eT peajlbHbIX OrPAHUYECHU.

Coaep:xkanue Tem MoayJs «["eomerpus»
1. BeeaeHue B cTepeoMeTpHIO

[Ipenmer crepeomerpuun. I[lonamue 06 axkcuomamuyeckom cnocooe nOCMpoeHus
2ceomempuu. IIpocTpaHcTBeHHbIe QUIYpHl: KyO, Mapajienenure], nTupaMmuaa, npusma, chepa u
map. OCHOBHbIE MOHSATHUS CTEpeOMETpUu. AKCHOMBI crepeomeTpuu. [lepeceuenue npsmoil u



MJIOCKOCTH, NBYX IIocKocTed. CreacTBus M3 akCHMoM. TeopeMbl O TMIIOCKOCTH, MPOXOISIICH:
yepe3 MpsMYI0 M HE JISKAIyI0 Ha HEel TOUKY; Yyepe3 JBE IepeceKaroluecs npsmble; Yepe3 JBe
NapajuieJbHble IpsiMble. TeXHUKA BBITOJHEHUS IPOCTEUIINX CTEPEOMETPUIECKUX YEPTEKEN.

Ilocmpoenue naoCKux ceueHuti npuzmvl, NApALIeenunedd U RUPaAMudbl Pa3iuyHbIMU
Memooamu.

2. Ilpsimble B IPOCTPaHCTBE

Ilepecekaromuecs, NapaUIeIbHbIE M CKPEIIMBAIOIIMECA IPSMBIE B IPOCTPAHCTBE.
[Ipusnaku ckpemuBaronmxcsi NpsaMbix CBOMCTBAa MapajljIeNIbHBIX MPSIMBIX B MPOCTPAHCTBE.
Teopema 0 IByX MapauIeNbHBIX NPSMBIX, OJHA U3 KOTOPBIX IEPECEKaeT IUIOCKOCTh. [Ipu3Hak
MapaJuIEIbHOCTH IPSIMBIX.

Hamnpasnenne B IIPOCTPAHCTBE. Teopema 0 paBeHCTBe IByX  YIIIOB €O
HaIpaBJIEHHBIMU cTOpoHamu. OnpeaeneHne yria Mex,1y CKpelMBaOIIMUCS IPSIMbIMU.

3. IIpsimasi ¥ VIOCKOCTH B NIPOCTPAHCTBE

[TapannenpHble npsiMas U mwIockocTh OnpeeneHrne U Npu3HaK napauieIbHOCTH MPSAMOM
U IUIOCKOCTH. Teopema 0 JIMHHUM NEepecedeHrs ABYX ILNIOCKOCTEW, OJIHA U3 KOTOPBIX IPOXOJIUT
yepe3 NpsAMyl0, NapaUIeNbHYIO JPYrod INIOCKOCTH. Teopema O JMHUU IEPECEUYCHHUs JIBYX
IJIOCKOCTEH, KaXKJas M3 KOTOPBIX IPOXOJUT 4Yepe3 OJHY M3 JBYX NapaJUICIbHBIX IPSMBIX.
Teopema 0 IUIOCKOCTH, MPOXOJAIIEH Yepe3 OJHY M3 JABYX CKPEHIMBAIOIIMXCA IPSMBIX
napajuieIbHO JIpyroil mpsMoi. IleprneHnukynasipHble TNpsMas W TUIOCKOCTh. OmpeneneHue
MIPSAMOM, NMEPIEHIUKYIIIPHON TUIOCKOCTHU. [Ipr3Hak neprneHInKyIsspHOCTH IIPSAMOM U INIOCKOCTH.
Teopema 0 IByX mapajUIeNIbHBIX HPSAMBIX, OJHA M3 KOTOPBIX NEPHEHAMKYJSAPHA ILIOCKOCTH.
Teopema 0 ABYX MNpsAMBIX, NEPIEHANUKYIAPHBIX IUIOCKOCTH. [lepneHIuKymnsp M HaKJIOHHAas.
Teopemsl 0 JUIMHAX NEPHEHAMKYJSAPA, HAKJIOHHBIX M IPOEKIHUM ITUX HAKIOHHBIX. Teopemsl 0
Tpex MepHeHAuKyispax (mpsiMas U oOpaTHas). YTroJl MEXIy MpsSMOMl M IJIOCKOCTBIO.
Omnpenenenue yria MEXJy HAKIOHHOM M MmiIockocThio. O BeNIMYMHE YIila MEXAy HaKIOHHOW U
IJIOCKOCTBIO M METOJaX €ro HaX0XKACHHUS.

Ilapannenvnoe npoexmuposganue. Ilpocmoe omHnoweHnue mpex KOTUHEeAPHbIX
mouex. Ceoticmea napanieibHo2o npoekmuposanus. OpmocoHalbHOe NPoeKmuposauue, €20
ceolicmaad.

4. IliockocTH B IPOCTPaHCTBE

[TapamenpHble TUIOCKOCTH. B3amMHOE pacnosokeHWe [BYX INIOCKOCTEH B IIPOCTPAHCTBE.
Ompenenenue nmapamuieNbHBIX INIOCKOCTeN. [Ipr3Haku mapamuienbHOCTH  JIBYX  TUIOCKOCTEH.

Teopema o mMHUSIX IepeceyeHusl JBYX MapajljIeNIbHBIX IUIOCKOCTEH
TpeThEN IUIOCKOCThIO. TeopeMa O mnpsMOM, MEpEeceKaroled OJHY M3 JABYX NapauielIbHBIX
mrockoctel. Teopema 0 IIIOCKOCTH, MEPECEKAOIIEH OJHY U3 JBYX MapajlIeIbHBIX IIOCKOCTEM.
Teopema o0 MmI0CKOCTH, KOTOpas MapajuiesibHa JAHHON IIOCKOCTH U IMPOXOJIUT Yepe3 TOUKY, He
JeXKAIlyI0 B JaHHOM miockocTu. Teopema O TPaH3UTUBHOCTH MapajlIeIbHOCTH IJIOCKOCTEH B
npoctpaHcTBe. Teopema 00 0Tpe3Kax napajjiesIbHbIX MPSIMBIX, 3aKIIOYEHHBIX MEXKIY ABYMS

NapajjieIbHBIMU mIockocTsaMu. Teopema o IIPSIMOH,

MEPIEHIUKYISIPHONW OJHOW M3 IBYX NapAJIEIbHBIX IIJIOCKOCTEH.

Yros mexay AByMs IUIOCKOCTSIMH. JIByrpaHHbIM yrous. JIMHEMHBIA yroJ ABYrpPaHHOTO
yria. TeopemMa O JMHEWMHOM Yyrie JIBYIrpaHHOrO yria. Yrojd MEXIy ABYMS IUIOCKOCTSIMHU.
Metoas!l HaX0KI€HNs IBYTPAHHBIX YIJIOB M YTJIOB MEKy JBYMS IIJIOCKOCTSIMH.

[lepnenukynsipable IIIOCKOCTU. [Ipu3HAK NEPHEHAMKYISIPHOCTH JBYX ILIOCKOCTEH.
Teopema 0 nOpsAMON, NEPHEHAMKYJIIPHOM  JMHUM  IIEPECE€YEHUs  JBYX  B3aUMHO
NEPIECHANKYJISIPHBIX IIJIOCKOCTEHM U JIekKallel B OJHOM U3 HHUX. Teopema O MpsAMOW,
MEPIEHIUKYISIPHOW OJHOM M3 JABYX B3aWMHO NEPIEHIUKYISPHBIX IJIOCKOCTEH M MMEIOIIEH CO
BTOPOM TUIOCKOCTHIO OOmIyI0 TOYKy. TeopemMa O JMHHH TIEpPEeCceUeHUs [BYX IUIOCKOCTEH,
NEPHEeHIUKYIAPHBIX TpeThbed. OOuMil NepneHIuKyIsap ABYX CKPEUIMBAIOLIUXCA MPSIMBIX.



Paccrosane MCXKIY ABYMS CKPCIIHMBAIOIIUMUCS ITPAMBIMU. Teope/wa o I’l]lOl/l/;(l()u OPI’I’IOZOHCl]leOlZ
npoeKkyuu MHo20y2o0JIbHUKA.

5. PaccrosiHMs B IPOCTPAHCTBeE
Paccrosaue Mexay Toukod u ¢Qurypoil.  PaccrosiHue MEXAY  JIBYM:A
Toukamu. PacctosiHue mexay Toukod u ¢urypoi. PaccrosiHue Mexay TOUKOW M IPSIMOM.
Paccrosiare Mexmy TOUKON U TIIOCKOCTBIO. Paccmosinue mexcoy moukonu u  cghepoil.
[IpueMbl  HaxoxJeHUA paccTossHUN OT TOYKH oo Qurypel B
IIPOCTPAHCTBE.

Paccrosinue mexny nByms urypamu. PacctosiHue mex iy 1syms purypamu. Paccrosinue
MEXKIy NpsMOM M IUIOCKOCTBIO. PaccrosHuMe Mexay AByMs NapajUIeIbHBIMM ILIOCKOCTSIMH.
Paccrosnne Mexay AByMs apajuleIbHBIMU NPSAMBIMU. PaccTossHME MEXKy CKpPEIMBAOIIMMUCS
IPSMBIMU. [Ipuemvl Haxodcoenus paccmosaHull Mexcoy ueypamu  npocmpancmee.

l'eomempuueckue mecma mouex 6 npocmpancmee. Cghepa. Lununopuueckas nosepxnocmo.
[TapannenpHble MIOCKOCTH. [In0cKocmb cepeOuHHbX NepneHOUKYIapo8 OAaHHO20 Ompe3Kd.
buccexmop o0syzpannoco yena. Ilpsmas yenmpoe 6cex cep, npoxooawux uepes mpu
HeKkoanuHeapuvle mouku. Llenmp cghepuvl, onucannou oxono mempas’opa. Jlyu yenmpog ecex
cghep, 8NUCAHHBIX 8 MPEXSPAHHDIL Y2Oil.

6. BekTOopHBIil METOJ B IPOCTPAHCTBE

Bekrop B nmpocTpancTBe. ENMHUYHBIN U HYJIEBOU BEKTOp. [IpOTHBOIIOIOKHBIE BEKTOPBI.
EnuHCTBEHHOCTh OTJIOKEHUS OT JAaHHOM TOYKM BEKTOpa, PABHOTO JaHHOMY BEKTODY.
KomnuueapHOCTh IBYX BEKTOPOB U €€

reoMeTpuueckuii cMmbici. JluHelHble omnepaluu HaJX BEKTOpamMH (CIOXKEHHE, BBIYUTAHUE,
YMHOKE€HHE BEKTOpa Ha 4Mciio) U uX cBoicTBa. KommianapHocTh Tpex BekTopoB. Pasznoxenue
BEKTOpAa IO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM, KOMIUIAHAPHBIM C JAaHHBIM BEKTOpPOM. Tpu
HEKOMIUIAHAPHBIX BEKTOpa. Pa3imokeHue BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
BextopHslii 6a3uc B nmpocTpaHcTBe. Pa3noxeHne BeKTopa U €ro KOOpJAMHAThl B JAaHHOM BEKTOPHOM
Oazuce. YcClOBUE KOJJIMHEAPHOCTH JIBYX BEKTOPOB M KOMIUIAHAPHOCTH TPEX BEKTOPOB B
MIPOCTpPAHCTBE. YTOJ MeXAy JAByMs BekTopamu. CKalipHOE NpPOU3BEJICHHE BEKTOPOB U €ro
corictBa. DoOpMmynbl, CBS3aHHBIE CO CK&JSIPHBIM IIPOM3BEIECHHEM BEKTOpOB. IIpu3Hak
MEPIEHIUKYISIPHOCTH JBYX BEKTOPOB. Bexmopnoe 00Ka3amenbCmeo npusHaKa
NEPREHOUKYIAPHOCIU NPAMOU U NIOCKOCMU, MeopeM O mpex NePReHOUKYIAPAX.

7. KoopauHaTHBIN METOJ B IPOCTPAHCTBE

OpTtoHOopMUpOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas nekapToBas cUCTEMa
KOOpJIuHAT B npoctpaHcTBe. KoopauHaTel BeKTOpa, AEUCTBUS HAJl BEKTOpaMH B KOOpJIUHATAaX.
VYcioBHe KOJUIMHEAPHOCTH JIBYX BEKTOPOB B KOOpJIWHATAX.

CkansipHO€ MpPOU3BEJCHUE BEKTOPOB B KOOpAMHATAX. YCIIOBHUE MNEPIECHIUKYISIPHOCTU
IBYX BEKTOPOB B KOOpAUHATAX. [IpoeKkyus eekmopa Ha 0Cb 8 KOOPOUHAMAX.

JlekapTOBBI MPSIMOYTOJBHBIE KOOPAMHATHI TOYKUA. DOPMYIIbI HAXOXKICHUS: PACCTOSHUS
MEXAY IBYMs TOYKaAMH B KOOPIMHATAX; KOOPOUHAM MOYKU, Oerdujeli Ompe30K 8 OaHHOM
OMHOWEeHUY, cepeOuHbl ompe3Ka. Ypasnenus u HepageHcmsd, 3a0arujue MHOXCECMBA MOYeK 8
npocmparncmee. YpaBHeHUuEe cdepbl u Hepagsencmeo uiapa. Obujee ypasHenue NIOCKOCMU 8
0eKapmosulX NpsAMOY20TbHbIX KOOpOUHamax. Ypasnenue naockocmu, npoxoosuen uepes
OaHHYI0 MOYKY NEePNeHOUKYIApHO OanHoMy eekmopy. Hacmuwvle ciyuau obwe2o ypasHeHus
NIOCKOCMU U UX epaghuyeckas uinocmpayus. Ypasnenue niockocmu 8 OompesKkax.

Yeon mexcoy o0eyms naockocmamu 6 Koopounamax. Ycnoeue napannenvHocmu u
NepneHOUKYIApHOCmU 08YX NIOCKOCMeEU 8 KOOPOUHAMAX.

Vpasuenua npsamoii no mouke u HanpasuAlOwWeMy 8eKmopy, KAHOHUYecKue u
napamempuyecKkue ypagHeHus npsamou. Ypasnenus npsamou no 0eym ee moukam. Ilpsmas xax



JIUHUS nepeceyeHus 08yx niockocmeu. Y2on meocoy 08ymsa npsAmMbIMU 8 KOOpOuHamax. Ycinoeus
napannienrbHoCmu U NePReHOUKYIAPHOCIU 08YX NPAMbIX 8 NPOCMPAHCMEE.

Bzaummnoe pacnonosicenue npsamoi u niockocmu 8 koopounamax. Y2on mexcoy npamou u
NJIOCKOCMbIO 8 KOOPOUHAMAXxX. Yclosus napaiieibHocmu u nepneHOUKyIAPHOCU NPAMOU U
nirockocmu. Popmyna paccmosHus om mouku 00 NIOCKOCHIU.

8. IIpeoOpa3oBaHus MPOCTPAHCTBA

OtoOpakeHuss pocTpaHcTBa. LleHTpasbHAs CUMMETPHUS TPOCTPAHCTBA: OIpPEICICHHE,
3anuce 8 koopounamax. Oopamnoe npeobpazosanue. Komnozuyus npeobpazosanuil.

Heuowcenuss  npocmpancmea: — onpeoeneHue  OBUNCEHUs,  KOMNOSUYUS — OBUNCEHUL.
Heuorcenus nepeozo u emopozo pooa 6 npocmparcmee. CBOWCTBA LEHTPAILHON CHUMMETPHH.
HenonaBwxkHble TOYKHM, HENOJBUXKHBIE MpsSMble, HEMOJIBMKHBIE IUIOCKOCTH IE€HTpPaIbHON
cummeTpuu. LleHTpanbHO- CUMMETpPUYHBIE (PUTYPHI.

CummeTpusi OTHOCHUTEIBHO IUJIOCKOCTH («3€pKaJIbHAsi CHMMETPHUS»): OTpEeIeiIcHHE,
3anucy 6 Koopounamax. CBOWCTBa CHUMMETPHUHM OTHOCHUTENIBHO IUIOCKOCTH. HemonBuxkHble
TOYKH, HETIOJBIDKHBIE MPSMbIC, HEMOJBWKHBIC IJIOCKOCTH 3€PKAIBHOM cUMMETpuH. DUrypsi,
CUMMETPUYHBIE OTHOCUTEIHHO MJIOCKOCTH.

Ilapannenvnolii  nepenoc:  onpedenenue, 3anucb 6 Koopounamax. Ceolicmea
napannenrbHo2o neperoca. HenoosudicHvle mMouKu, HENOOBUdCHbIE NpAMble, HENOOBUMICHbIE
NJIOCKOCMU NAPANIelIbHO20 NePEeHOCd.

Bzaumoceasy  pasnuunvix  6udos  osudxcenus npocmpancmea. Komnosuyuu  08yx
3EPKANILHBIX CUMMEMPULE OMHOCUMENbHO NAPALIENbHBIX U nepecekalouuxcs niockocmeti. Cemo
PA3UUHBIX 8UO08 OBUNCEHUI.

T'omomemus npocmparncmea. Popmynvl comomemuu nPOCMPAHCIMEA 8 KOOPOUHAMAX U
eé ceoticmea. Onpedenenue no0oOUs NPOCMPAHCMEBA, PA3IOJNHCEHUEe NO00OUS 8 KOMHOZUYUIO
20MOmemuu U OBUIHCEHUSL.

9. MHOroOrpaHHHMKH

Ompenenenre MHOTOTpaHHUWKA U €r0 JJIEMEHTOB: BepIIMH, pEOep, TpaHel. Jdilieposa
xapakmepucmuka mrocoepantuxa. IlonsTie o pa3BEépTke MHOTOTpaHHUKA. C8OUCMBA 8bINYKIbIX
mHozozpanHukog. O noHsTHH 00bEMa Tena. CBoiicTBa 00bEMOB Tena. OOBEM MPSAMOYTOJIBHOTO
napauiesienuresa.

10. IIpu3ma u mapaJuiejenunesn
Onpenenenve mnpusmbl M ee 3ieMeHToB. KonuuecTtBo BepiimH, pébep, TrpaHei,
JUaroHaJled y n-yrojJbHoW npusMsbl. [Ipsmas u HaxioHHas npusmsl. lIpaBunbHas npusMma.
[lepnenukynsapHoe ceueHue Npu3Mbl. bokoBas U MOJHAs MOBEPXHOCTh HPUMBL; (HOPMYJIBI
BbIYMCIIEHUS UX Iutomaied. Dopmyibl BeunciaeHus 00bEMOB NPSIMOM 1 HAKIIOHHOM MPHU3M.

Omnpenenenue NapajuieenuIeaa. Haxnonnsii, IPsIMO1, IIPSAMOYTOJIBHBIN
napajuieJIenuIe]I. CBOWCTBO  TPSMOYrOJIBHOTO  Tapajuiejenumnesa. Kyo. O0béM
napajuiesenunesaa.

Hocmpoeﬁue NJI0CKUX CeyeHull npusmoul u napaﬂﬂeﬂenuneda pPa3iudHbIMU Memooamu.

11. TpéxrpaHHbie ¥ MHOTOTPAHHBIE YIJIbI
lonamue o mnocoepannom yene. Bepwuna, epanu, pébpa, niockue y2nvi npu eepuiune
BbINYKI020 MHO202PAHHO020 yena. Ipeéxepannviu yeon. Teopema o0 naocKux yenax mpéxepamHozo
yena. Teopema cunycoé u meopema KOCUHYCOE MPEXSPAHHO20 Y2/l



12. IMupamuaa
Onpenenenve nupamuabl U e€ anemeHToB. KommuectBo BepuinH, pébep M rpaHel n-
YroJIbHOM nupamuasl. HekoTopsle yacTHBIE BUABI TUPAMU:

— mnupamuaa, Bce O0KOBBIE pEOpa KOTOPOH paBHBI MEXKY COOOH;
— M[HpamMuja, BCe ABYIPaHHBIE YIIIbl KOTOPOH Mpu pEOpax OCHOBAHUS PaBHBI MEX1y CO0OIi;

— TmnupaMuga, POBHO OJHa OOKOBas T'paHb KOTOPOW TNEPIEHAMKYJSPHA IUIOCKOCTH €&
OCHOBAHMUS;

— TUpaMujaa, IB€ COCeIHUE OOKOBBIC TPAHU KOTOPOU MEPIEHINKYIISIPHBI OCHOBAHUIO;

— MHUpaMyja, JBE HE COCEHUE IPaHd KOTOPOW MEepHEeHAUKYISIPHbI OCHOBAHHIO; MUPaAMUAA,
00KOBOE peOpPO KOTOPO 00pa3yeT paBHbBIE YTkl C pEOpaMu OCHOBAHUS, BEIXOIAITUMU U3
OJIHOY BEPILHHBI.

@®opMmyIbl BBIYUCIEHUS TUIOIIA/1ell O0KOBOM U MOJIHOM MOBEPXHOCTEN MUPAMUIBI.

[IpaBunbHast nupamuga u e€ cpoiictBa. Anodema npaBuiabHONW nupamuisl. dopmyna
BBIYUCIICHUSI OOKOBOW W TMOJHOW MOBEPXHOCTH mupamMujibl. O0BEM mupamMuibl U Gopmyna ero
BbIUMCIIEHUS. Dopmyna evluucieHus 00véma yceyéHHOU NUPAMUObL.

Terpasap. O6 o0béme TeTpasapa. Ceoticmeo ompe3Kos, COCOUHAIWUX BePUIUHDL
mempasopa ¢ YeHMmpouoamu npoOMuUEonoaodcHvlx 2panell. OpmoyeHmpuuecKuti mempasop.
Pasnoepannwiii mempasop.

13. IIpaBu/IbHBIE MHOTOTPAHHUKHU
loxazamenvcmeo meopemul Jlekapma-unepa 018 8bINYKIbIX MHO202PAHHUKOS. BUIbI,
3JIEMEHTBI U CBOMCTBA MPABWIBHBIX MHOTOTPAaHHUKOB. BhIunciieHnE UTOMaael NOBEPXHOCTEN U
00BEMOB MPAaBWIBHBIX MHOTOTPAHHUKOB. Peutenue 3a0au na ace udbt MHO202PAHHUKOS.

14. ®urypsl BpaleHus
[loBepxnocts u Teno BpauieHus. UHumunap. Ceuenus yununopa naockocmsio.
N3o0paxkenune wuwnubapa. Kacamenvnas niaockocms k yunundpy. Pa3BépTka UMIUHApA.
Brruucnenue miomaneii 60KOBOM M MOJTHOW MOBEPXHOCTEW mwiuHiapa. [lpuzma, enucanuas 6
YUTUHOP U ONUCAHHAS OKOJI0 Yuluropa. Beraucnenue o0bEMa IUIMHApPA.

Konyc Bpamenus. Bepuuna, ocHoBaHue, o0pasyromue, oCb, BbICOTa, OOKOBas U MOJIHAs
IIOBEPXHOCTU KOHYca. Ceuenus Konyca niocKkoCmuio.

Pasnocmoponnuii konyc. Kacamenvnas niockocmos k kownycy. N3o0paxenue xoHyca. Pa3Béprka.
Brruncnenue miomanaeii G0KOBOM M TMOJHOW ToBepXHOCTeH KoHyca. Ceolicmea napaiiesibHbix
ceueHuti KOHycd. Bnucanmvie 6 komyc u onucamHvle 0KoNO KOHyca nupamuowl. Llununop,
BNUCAHHDILL 8 KOHYC.

Yceuénnwiti konyc: ocnosanus, obpaszyrowue, gvicoma, 60K08as U NOIHASL NOBEPXHOCHIU.
Buiuucnenue nnowaoeii 60x060tl u noaHoOU nosepxHocmell yceuéHHo2o KoHyca. Bwraucienue
00bEMa KOHYCA U YCeuéHHO20 KOHYCA.

15. Cdepa u map
[ap u chepa. Xopaa, nimametp, paauyc chepsl, mapa. M3oopaxenue cheprl. YpaBHEeHHE
cheprl. B3aumuoe pacnonoxenue chepsl W MmIOCKOCTH. llepeceuenue mapa u cdepol ¢
ockocTho. [TnockocTs, kacarenpHas K cepe u mapy. TeopeMbl 0 KacaTelbHOM MIIOCKOCTH.

lapwer u cgepwvi, nucanuvie 8 YuruHOp, KOHYC, MHO2OCPAHHUK U ONUCAHHbIE OKOJIO He20.
Llapvl u cghepol, snucanmvie 6 08yepanHvlll U MHO2o2parHwlll yeavl. Lllapel u cghepol, snucannvle
8 NPasuibHble MHO2OCPAHHUKU U ONUCAHHbBLE OKOJIO HUX.

Llaposoii cecmenm, e2o ocHoganue u vicoma, cecmeHmuas nogepxrocmos. Lllaposoii
Cl0U, e20 OCHOB8aHus U evicoma, uiapoeou nosic. Lllapoeoii cexmop u e2o0 nogepxHocmo.
@opMyIbl ISl BBIYUCIICHUS TUIOMANEH cephl, ceamenmHol no8epxHocmu, waposoco noscd,



nosepxHocmu uiaposo2o cexkmopa. DOpMynbl IS BbIUKCICHUS OOBEMOB 1Iapa, wapogozo
ceaMenma, waposo2o cekmopa, wapo8o2o CJosl.

III. TemaTuyeckoe NJIAHUPOBAHHE C YKA3aHHEM KOJUYECTBA YaCOB, OTBOAUMBIX HA OCBOEHUE
Ka’KI0# TeMbl

B y4yeOHoMm mnane Ha Monaynab «Anrebpa M Hadajla MaTeMaTHYEeCKOro aHanuza» (yriryOJeHHBIN
ypoBens) B 10-11 kitaccax orBoautcst 1o 170 gacoB (1o 5 4 B HEIEI0).

HaumeHoBaHue pa3iesioB U TeM
Ne KosmmmuecTBo yacos
10 kiace
1 [ToBTOpenue marepuana 7-9 kiacca 4
2 JleficTBUTENbHBIC YK CIIA 16
3 Yucnossle QyHKIIUU 11
4 Tpuronomerpuueckue GyHKIUU 30
5 Tpuronomerpuieckue ypaBHEHH 12
6 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BhIPAXKEHUN 26
7 KommnuekcHele uncna 12
8 [IpousBoHas 35
9 KomMOuHnaTopuka 1 BEposiTHOCTh 10
10 | [loBTOpEHME 14
Hroro 170
Ne 11 knace KosmmmuecTBo yacos
1 Wnrerpan. uddepenunanbaple ypaBHEHUS 30
2 [TokazarenpHas u Jorapupmuueckast yHKUNS 42
3 MHorousieHbl OT HECKOJIbKUX MepeMEeHHbIX. CHCTEMBI 24
YpaBHEHU U HEPABEHCTB.
4 KommuiekcHple uncna u onepannuy HaJl HUMU 20
5 DneMeHTbl KOMOMHATOPUKH 12
6 DeMEeHTbI TEOPHH BEPOSITHOCTEN 20
7 [ToBTOpEeHUE 22
Hroro 170




B yue6HOM mnane Ha Moaynb «l'eomerpus» (yriayOneHHbIN ypoBeHb) B 10-11 kiaccax oTBoauTcs
o 102 gaca (3 4 B Heneno).

HaumeHoBaHue pa3iesioB U TeM
Ne Kosmm4ecTBo 4acoB
10 xaace
1 [loBTOpEHME IITAHUMETPHH B 3a7a49ax 10
2 BBenenune B crepeomerpurto. B3anmHoe pacnosioxkenne 16
MPSIMBIX B IPOCTPAHCTBE.
3 [IpsiMast ¥ INTIOCKOCTH B MIPOCTPAHCTBE 27
4 [IimockocTn B mpocTpaHCcTBE 17
5 PaccrosiHus B mpocTpaHCcTBe 9
6 BexTopHsIil METO B IPOCTPAHCTBE 10
7 KoopaunaTHblli METOZ B IPOCTPAHCTBE 9
8 IloBTOpEHUE 4
Hroro 102
Ne 11 kaace KosinuecTBo 4acos
1 [IpeoGpa3oBanue mpocTpaHcTBa 11
2 MHororpanHuku 34
3 Tena Bpamenus 24
4 [ToBTOpEHUE 33
Hroro 102













