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|. [TosgscHuTEILHAA 3aIUCKA

[Iporpamma 1O MaTeMaTHKe COCTaBlieHa Ha OCHOBe TpeOoBaHWN K pe3yiabTaraM OCBOCHUS
o0mieo0pa3oBaTeabHONW MPOrpaMMbl CpeqHEro oOIiero odpa3oBaHus, MpeiacTaBieHHbIX B denepambHOM
roCy/lapCTBEHHOM oOpa3oBaTelibHOM craHjgapre obmiero obOpazoBanus, OIl COO «COHI Ne 14 m.
[Togpsimonbekoe», yueOubM mianHoM MBOY «COIII Ne 14 noc. Ioassanonsckoey, [lomoxxernuem o padbodeit
nporpaMMme y4eOHBIX MpeameroB, KypcoB mucuuiuinH MBOY «COILI Ne 14 moc. Ilogbsamnonbckoe» OT
1.10.2020r.,, ¢ y4éTroM MNPEEMCTBEHHOCTH C TMPOrPaMMON JJii OCHOBHOTO 00IIero oOpa3oBaHHs IO
MaTemaTuke. B Hell Takke y4dMTHIBAIOTCS JOMMHMPYIOIIME WJEU U IOJOKEHUS IPOrpaMMBbl pa3BUTUS U
dbopmupoBanus YVYJI mist ocHOBHOro oOmiero oOpa3oBaHMs, KOTOpble oOecrieunBaioT (OpMUpPOBaHHE
POCCHUHCKON TIpakJaHCKOM WIEHTUYHOCTH, KOMMYHMKATHUBHBIX KadeCTB JIMYHOCTU M CHOCOOCTBYIOT
(OpMHPOBAHUIO KITIOUEBON KOMIETCHLIUN — YMEHUsL YUUMbCA.

YMK: npenmernas aunaus ydeOHUKOB Uit 10-11-ro xmaccoB aBtopoB A.I'. Mepsnsik, B.b. Tlononckwit,

M.C. Sxup. — M. : Benrana-I'pad, 2019r.,

[IporpaMMa 1o MaTeMaTHKE HallpaBjieHa HA PeaiM3alMI0 CHCTEMHO-AeATeJbHOCTHOIO MOAXO0Aa K
npoueccy 00y4eHusi, KOTOpPbIi o0ecrie4nBaeT:

®  [IOCTPOEHHE 00Pa30BATEIBHOIO MPOLIECCa C YIETOM HHANBUAYAIbHbBIX, BOSPACTHBIX, ICUXOJOTUYECKUX,

(U3NOTIOTHYECKUX 0COOCHHOCTEH U 3A0POBBS O0YJAIOIINXCS;

(dbopMUpOBaHHE TOTOBHOCTH O0YUYAIOLIUXCS K CAMOPA3BUTHIO M HETIPEPHIBHOMY 00Pa30BaHHUIO;

(dbopMUpOBaHNE aKTUBHON y4eOHO-TI03HABATENEHOU JIEATEIBHOCTH O0YYAIOIINXCS;

(dbopMUpOBaHHE TO3UTUBHOTO OTHOIIEHUS K TTO3HAHUIO HAYYHOI KapTUHBI MUPA;

OCO3HAaHHYIO OpPTraHU3alMI0 00yYaroIUMUCS CBOEH I€ATEIbHOCTH, a TAK)KE a/IEKBAaTHOE €€ OLIEHUBAHUE;

MIOCTPOCHHE PA3BUBAIOIIEH 00pa30BaTEILHOM CPeIbl O0yUCHUS.

N3ydyeHne MaTeMaTUKU HANIPABJIEHO HA JOCTHKeHHUE CJIeTYIOIIUX eJIei:

CHUCTEMHOE M OCO3HAaHHOE YCBOEHUE Kypca MaTeMaTUKH;

e (QopmupoBaHHE MATEMATHUYECKOTO CTHJIS MBIIUICHHUS, BKIIOYAIONIETO B ce0sl MHAYKIMIO U ACIYKIHUIO,
0000IIeHne M KOHKPETH3allMIo, aHalu3 M CHHTE3, KIAacCUPHUKAIMI0O U CUCTEMaTH3allHIo,
abCTparupoBaHUe M aHAJIOTHIO;

®  pa3BUTHE UHTEpEca O0yJaroIuXcs K U3y4eHHI0 MaTeMaTHKH;

®  JCIOJIb30BAaHME MATEMAaTHMYECKUX MOJENEH sl pelleHusl MPUKIAIHBIX 3a7ad, 3aJad U3 CMEXHBIX
JTVCIHILINH;

e MpuoOpeTeHHEe ONbITa OCYLIECTBICHUS y4e€OHO-UCCIIE0BATEIbCKON, MPOEKTHON M HMH(OpPMAIMOHHO-
IIO3HABATENIbHOM EATEIbHOCTH;

® pa3BUTHE WHIUBUAYAIbHOCTH M TBOPYECKUX CIIOCOOHOCTEW, HANpaBJIEHHOE Ha MOATOTOBKY
BBITTYCKHUKOB K OCO3HAaHHOMY BBIOOpY mpodeccun.

[Tporpamma peanusyeT aBTOPCKHE HAEU PAa3BHBAIOIIETO OOYYEHUs MaTeMaTHKe, KOTOPOE JOCTUTaeTCs

OCOOCHHOCTSIMU HM3JIOKEHUSI TEOPETHYECKOr0 MaTepualla U CHCTEMOM YIpakHEHHWH Ha CpaBHEHUE,

aHaiuu3, BBIJENIEHHE T[JIAaBHOTO, YCTAHOBJIEHHME CBs3ell, Kiaccudukanmioo, o0000LmeHne U

CUCTEMAaTHU3alIHIO.

II. O6mas xapakrepucTuka kypca «Maremaruka» B 10 — 11 knaccax

Conepxanue Kypca anreOpbl M Hayall MaTeMaTH4yecKoro aHanmsa u reomerpun B 10-11 kmaccax
MIPEJICTAaBICHO B BUJE CIEAYIOIINUX COJAEpKATEIbHBIX pa3fenoB: «Uuciaa M BeJMYHHBbDY, «BbIpa:keHus»,
«YpaBHeHHsI M HEePaBeHCTBa», « DYHKIMU», «JIEMEHTbl MAaTEeMATHYE€CKOI0 AHAJIH32», «JIEMEHThI
KOMOMHATOPUKHU, BEPOSATHOCTH M CTATHCTHKH», «AJiredpa M Hayajla MaTeMaTH4YeCKOI0 aHAJIu3a B
HCTOpHYECKOM pa3Butum», «IlapaniaeabHocTts B mpocrpaHcTBe», «llepneHaukyasipHocTs B
NpocTpaHcTBe», «K MHOrorpaHHuKn», «KoopauHaThl 1 BeKTOpPbI B IPOCTPaHCTBe», « Tesla BpaleHus»,
«O0BémbI Tea. [linomans chepo», «I'eomeTpust B HCTOPHYECKOM Pa3BUTHH.

B pazgene «Umcina M BeJMYHHBD» pPACHIMPSAETCS TMOHATHE YHCIA, KOTOPOE CIYXHUT (DYHIaMEHTOM
rMOKOTO M MOIIHOTO amrapara, UCHOJIb3yeMOro B PEHICHWH MAaTeMAaTHYEeCKHUX 3a/lad M B PEIICHUH 3a/ad
CMEKHBIX IUCHUIUIMH. MaTepuan JaHHOTO pa3fielia 3aBepIuacT COAEPKATENbHYIO JTUHUIO NIKOJIBHOTO Kypca
MaTeMaTUKu «Yucaa U BETUYUHbBD).

Oco6eHHOCTBIO pa3ziena « BoIpaskeHus1» SBISIETCS TO, UYTO MaTepUall U3ydaeTcs B pa3HbIX TeMax Kypca:
«ITokazatenpHast u norapupmuueckas ¢yHkuun», «TpuroHomerpuueckue ¢GyHKIMM», «CTeneHHas
¢bynkuusa». Ilpu wm3ydenum srtoro paszmena QopMupyercs NpeACTaBICHHE O MPHUKJIATHOM 3HAUYCHHUH



MAaTCMaTUuKH, O IMCPBOHAYAJIBHBIX IMPUHIHUIIAX BBIUMCIINTEIBHON MaTeMaTUKH. B 3aa4yu pas3aciia BXOIUT
pa3BUTHE YMEHUS pellaTh 33Ja4d palioHaIbHBIMU METOJaMH, BHOCUTh HEOOXOAUMbIE KOPPEKTUBHI B X0O/I€
pCIICHUS 3a/1a4U.

OcoOeHHOCThIO pa3fienia «YpaBHeHHMs] M HEPABEHCTBA» SIBISIETCA TO, YTO MaTepuan HU3y4yaercs B
pasHbIX TeMax kypca: «l[lokazarenpHas u torapudmudeckas QyHKIIN», « TpuronomMmerpudeckue QyHKIum,
«CrenenHas ¢GyHKuus». Martepuan [IaHHOTO pasjelia HOCUT NPUKIATHOW XapakTep M YYUTHIBAET
B3aUMOCBA3b CHUCTCMbl HAYYHBIX 3HAHUU U MCTOJa IIO3HAHUA — MATCMATUYCCKOro MOJICIUPOBAHUA,
o0raaeT MUPOKUMHU BO3MOXKHOCTSIMU JJISl Pa3BUTHUS aITOPUTMUYECKOTO MBIILICHUS, 00ECIIEUYNBAET OMBIT
HpOl[yKTI/IBHOﬁ ACATCIBHOCTH AJId pa3BUTUA MOTUBAIITUN 06y‘-I€HI/I$I 1 MHTCIJJICKTA.

Paznen «®@yHKHuUM» pacmupsieT Kpyr 3JIEMEHTapHbIX (YHKIUN. U3yUYEHHBIX B OCHOBHOW IIKOJE, a
TaKXKe METO/IOB MX HcclefoBaHus. Llenpio n3ydyeHus: JaHHOTO pasjena sBisercss (GOpMUPOBAHHE YMEHUS
COOTHOCHUTH pealibHbIe 3aBUCUMOCTHU U3 OKPY>KAIOILIEH KU3HU M U3 CMEXHBIX TUCHUIUIMH C 3JIEMEHTapHBIMU
(GyHKIMSAMH, HUCHOJIB30BaTh (PYHKUIMOHAJIBHBIE MPEACTABICHHS Ui pemieHus 3aaad. COoOTBETCTBYIOIIMNA
MaTepuan CrocoOCTBYET Pa3BUTHIO CAMOCTOATEIBLHOCTH B OpraHU3allMd M MPOBEJCHUHM HCCIEIO0BaHUM,
BOOOPaKEHUS U TBOPUECKUX CIIOCOOHOCTEH ydaImuxcsl.

Matepuan pazgena «JIeMEeHTbl MaTeMATHYeCKOr0 AaHaJM3a», BKIIOYAIONIMH B ce0s TeMbl
«[IpousBonHas u e¢ nmpumeHeHune» u «HTETpas W ero mpuMeHeHHe», POPMUPYET IMPEACTABICHUS 00
o0mMX UAesX W MEeToJax MareMaTHdeckoro aHanusa. Llenp m3yueHus paszgena — NMpuMEHEHHE arapara
MAaTeMaTUYCCKOTO aHaln3a Jid PpCHICHUA MATCMATHYCCKUX W MNPAKTHYCCKUX 3adad, a TaKXKe A
JI0Ka3aTeNIbCTBA Psijla TEOPEM MaTeMaTUYECKOTO aHaIn3a U TeOMETPHUH.

Conepxanne pasznena «jIeMeHThl KOMOMHATOPUKHU, BEPOATHOCTH M CTATUCTUKH» PACKPHIBAET
MPUKJIAHOE U MPAKTUYECKOE 3HAYCHHE MaTeMaTHKW B COBPEMEHHOM MHpe. Marepuan IaHHOTo pasjelna
crocoOcTByeT (OPMHPOBAHUIO YMEHHUS BOCIPUHUMATH, MPEIACTABIATh W KPUTHYCCKH aHAIM3UPOBATH
uH(pOpMaILIHIO, IPEACTABICHHYIO B PA3IMYHBIX (pOpMax, MOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa pealbHbIX
3aBUCUMOCTEH.

Paznensl «Anredpa um Hayajga MaTeMaTHYeCKOro0 aHAAW3a B HCTOPUMYECKOM pa3BUTHM» U
«[CeomeTpusi B MCTOPUYECKOM PA3BUTHH» TO3BOJSIOT CHOPMUPOBATH MPEACTABICHUE O KYJIBTYPHBIX U
UCTOpUYECKNX (haKTOpax CTAHOBIEHUS MAaTEMaTHUKU KaK HayKH, O IIEHHOCTH MaTEMAaTHUECKUX 3HAHWM U UX
IMPUMEHCHUN B COBPEMCHHOM MHUPE, O CBA3HW HAYUYHOI'O 3HAHWA U HEHHOCTHBIX YCTAHOBOK.

Henp u3zyuenus kypca «I'eomeTpusi» - CUCTEMAaTHUYECKOE W3yYE€HUE CBOMCTB I€OMETPUUYECKHX TEN B
IMPOCTPAHCTBEC, Pa3BUTUC MMPOCTPAHCTBCHHBIX HpC}lCTaBHeHI/Iﬁ ydamuxcs, OCBOCHHC CIIOCOOO0B BBIYKCIICHUSA
MPAaKTUYECKH BAXXHBIX TEOMETPUYECKUX BEJIMYMH W JaJIbHEWIee pPA3BUTHE JIOTUYECKOTO MBIIUICHUS
yuamuxcs. Kypcy npucyiiy cucreMaTu3upyomuid 1 00001arouil XapakTep U3J10KeHHsI, HallPaBJI€HHOCTb
Ha 3aKpeIUJIEHWE W pa3BUTHE YMEHUM U HABBIKOB, IMOJYYEHHBIX B HENOJHOW cpeaHeil mkone. Ilpu
JIOKA3aTeJIbCTBE TEOPEM U PEIICHUM 3a7a4 aKTUBHO HCIOJIB3YIOTCS M3yY€HHBIE B Kypce TUTAaHUMETPHUHU
CBOMCTBA TE€OMETPUUYECKUX (UTyp, TPUMEHSIOTCS TeOMETPUYECKHEe MpeoO0pa3oBaHUs, BEKTOPHl U
KOOpAMHATHL. BBICOKMI ypOBEHb aOCTPaKTHOCTH HM3y4aeMOro MaTepuaia, JOTHYeCKas CTpPOrocTh
CHUCTEMaTUYECKOTO W3II0KEHUS COCTUHSIOTCS C MPHUBICYCHHEM HATJSJHOCTH HAa BCEX dTamax y4eOHOro
rpolecca U MOCTOSTHHBIM OOpallleHUEM K OMbBITY y4alluxcs. YMeHUs M300paxaTb reoMeTpuyecKue Tena,
BBIYUCTIATH UX 00BEMBI U TIIOIIAIU TTOBEPXHOCTEH UMEIOT OOBIIYI0 TPAKTHUECKYIO 3HAYUMOCTb.

B pasnmene «IlapasieibHOCTH B NMPOCTPAHCTBE» BBOJUTCS TMOHATHE NAPAICIHHOCTH TPSMON M
IJIOCKOCTH, KOTOPOE CIYKUT (YHIaMEHTOM THOKOTO M MOIIHOTO ammapaTa, UCIOJIb3yeMOro B pPElICHHH
T€OMETPUUYECKHX 3a/1a4.

B 3anaum uzyudenus pasnena «IlepneHAUKYJISIPHOCTH B NMPOCTPAHCTBE» BXOJIUT Pa3BUTHUE YMEHHUS
peaTh 3aa4r palluOHaJIbHBIMHU METOJaMU, BHOCUTDH HGO6XO)II/IMI)IG KOPPEKTHUBBI B XOJA€ PCIICHUA 3aJa4u.

OcoOenHocThi0 paznena «MHOTOIpaHHUKHY» SBISETCS TO, YTO MaTepHal JaHHOTO pasfielna HOCUT
HpHKHa)IHOﬁ XapakTEep W YYUTHIBACT B3aWMMOCBA3b CHCTCMblI HAaYYHBIX 3HaHUH " METO4a IIO3HAHUA —
MaTEeMaTHYeCKOro  MOJENUpPOBaHUs,  00lIajaeT  MIMPOKUMU  BO3MOXKHOCTSMHU  JUISL  Pa3BUTHS
AITOPUTMHUYCCKOI0O MBIIIJICHUA, o0ecrieunBaeT OIIBIT HpO)IYKTHBHOﬁ JCATCIIbHOCTH, O6eCHe‘~II/IBaIOI]_[I/II\/'I
pa3BUTHE MOTHUBAIUU K OOYYCHUIO U MHTEIIEKTA.

Paznen «KoopamHaThl M BeKTOPbl B MPOCTPAHCTBE» DPACIIUPSIET MOHSITHUS, M3yUYEHHBIE B Kypce
reomMeTprun 7—9 KJIaCCOB, a TaKKC€C MCTOABI UCCICOOBAHUA. HGHBIO HU3YyUCHUS JAHHOI'O pa3aciia SABJIACTCA
(bOpMI/IpOBaHI/Ie YMCHUSA HNPUMCHATH KOOp,[[HHaTHBIﬁ MCTOA IJid PCHICHUA PA3JIMYHBIX TCOMCTPHUYCCKUX
3azad.



Marepuan pazznena «Tesia BpameHusi» criocoOCTBYET Pa3BUTHIO CAMOCTOSITEIbHOCTH B OpraHU3alyiu U
NPOBECHNH UCCIICIOBAHNH, BOOOPaKEHNS M TBOPYECKHUX CIIOCOOHOCTEH ydaIuxcs.

Marepuan pazznena «O0bémsbl Tea. Ilnomanb chepsr» popmupyer npencraBieHust 00 00X UACSIX U
METOJaX MAaTeMaTHYeCKOro aHaim3a W reoMerpud. lLlenp wu3ydeHus paszzmena — NpUMEHEHHUE
MaTeMaTHYeCKOro amnmapaTta Uil pelIeHHs MaTeMaTH4eCKUX M NPAKTUYEeCKHUX 3a/ad, a TakkKe JUIsd
J0Ka3aTeIbCTBA Psizia TEOPEM.

I1l. Onucanue mecta yueoHOro npeamera «MarteMaTuka» B y4eOHOM IJIaHe
basuchblil yueOHbIN IUTaH Ha u3ydyeHue matematuku B 10-11 kiaccax cpeaHed IIKOJIBI OTBOAUT 5
JacoB B Hejelno, Bcero 340 gacos.

IV. JInunocTHBIE, MeTanpeIMeTHbIE U MPeIMETHbIE Pe3yJIbTATHI 0CBOEHHS Y4eOHOT0
npeamera «MaremaTuka

N3ydyenne MaTeMaTHKU COCOOCTBYET (POPMHUPOBAHUIO Y YHAIIUXCSA JIUYHOCTHBIX, MeTanpeIMeTHbIX

U M[peIMeTHBIX  Ppe3yJabTaTOB  O00y4eHHsl, COOTBETCTBYIOILUX  TpeOOBaHUAM  (perepasbHOro

roCy/1IapCTBEHHOT'0 00pa30BaTeNIbHOTO CTaHJapTa CPETHETO O0IIETr0 00pa30BaHusl.
JInuHOCTHBIE pe3yJIbTaThl:

1. BocnuTaHWE POCCHUUCKON TpakJAaHCKOM WISHTHYHOCTHU: MATPUOTH3Ma, YBaxkeHHs K OTeyecTny,
OCO3HaHUs BKJIaJIa OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKH;

2. (¢opmMupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKU U
OOIIECTBEHHOH MPaKTHKH;

3. OTBETCTBEHHOE OTHOIIEHHE K OOy4YeHHMI0, TOTOBHOCTb M CIIOCOOHOCTb K CaMOpPa3BUTHIO H
caMO00pa30BaHUIO Ha MPOTSIKEHUM BCEW JKU3HHM; CO3HATEIbHOE OTHOLIEHHUE K HEMpPEphIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCHEITHON Mpo(ecCHOHaNbHOM U 00IIECTBEHHOM e TeIbHOCTH;

4. oco3HaHHBIH BBIOOp Oynaymie MpoQpecCHOHAIBHOW AEATEIHPHOCTH Ha 0a3e OPUEHTUPOBKHM B MHPE
npodeccuit U MpopecCHOHATBHBIX MPEANOYTEHUN; OTHOIIEHHE K MPOPECCHOHATIBHON AEITeNTbHOCTH
KaKk K BO3MOXXHOCTH YYacTHSi B PEIICHUM JUYHOCTHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX W
OOIIeHAIIMOHANBHBIX TIPOOTIeM; GOPMUPOBAHNE YBAKUTEIBHOTO OTHOIIEHUS K TPYy, Pa3BUTHUE OIBITA
y4acTus B COLIMATILHO 3HAYUMOM TPY/IE;

5. yMeHuEe KOHTPOJIUpPOBaTh, OICHUBaTh W AaHATU3UPOBATh TMPOLECC U pe3yibTaT y4yeOHOUH W

MaTeMaTHYeCKOM JeITeIbHOCTH;

YMEHUE YTNPABIATH CBOEH MMO3HABATEIBHOU 1E€ATENbHOCTHIO;

7. yMeHue B3aMMOJEICTBOBATh C OJHOKJIACCHHKAMM, JIE€ThMHU MJAJIIEr0 BO3pacTa W B3POCIBIMU B
o0pa3zoBaTeNnbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeIbCKON, MPOEKTHOM U JPYruX BHIAX
NeSITeNIbHOCTH;

8. KPUTHYHOCTH MBIIUICHUS, HHUIIUATHBA, HAXOMAUYUBOCTh, aKTUBHOCTH TPU PEIICHUH MaTeMaTHYECKHX
3azad.

S

MeTtanpeamMeTHblie pe3yabTaThl:

1. ymeHHe CaMOCTOSITENBHO OIMpPENeysaTh LEeTH CBOSH NEATENbHOCTH, CTAaBUTh U (OPMYITUPOBATH s cebs
HOBBIE 3a7]a4H B yu€oe;

2. yMEHHUE COOTHOCUTH CBOM JIEHCTBUS C IIIAHUPYEMBIMU Pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJIb CBOEH
NESTETPHOCTH B TPOIECCE JIOCTHKEHUS PE3ysbTaTa, OMPENeNsATh CIOCOObI JIEWCTBHM B paMKax
MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTHPOBATh CBOM JIEHCTBUS B COOTBETCTBUU C
W3MEHSIOIENCS] CUTYallUEeH;

3. yYMEHHE CaMOCTOATEIHHO MPUHUMAThH PEIICHHS, TIPOBOJUTH AHAIU3 CBOCH ICSITENLHOCTH, TPUMEHSThH
pa3IUYHbIC METOIbI IO3HAHUS;

4. BianeHWe HaBBIKAMH [MO3HABATEIHHON, yIeOHO-MCCIEA0BATEIHCKOW U TPOCKTHOM IEeATEIHbHOCTH;
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¢dbopmMHupoBaHKE MOHATHWHOTO ammapara, YMEHHs CO3/aBaThb OOOOIIECHHWs, YCTaHABIMBATh AHAJIOTHH,
KJ1accu(UIUPOBaTh, CAMOCTOSTENILHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUI Kilaccu(PUKaLUY;

YMEHUE YCTaHaBIUBATh I[IPUYMHHO-CICACTBCHHBIE CBS3M, CTPOUTb JIOTHYECKOE PACCYXKICHUE,
YMO3aKJII0YeHHE (MHAYKTUBHOE, I€IYKTUBHOE U 110 AaHAJIOTUK) U JIeNIaTh BHIBOJIbI;

¢dbopMHpOBaHKE KOMIIETEHTHOCTH B 00JAaCTH HCIIOJIB30BAaHHS HH(OPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI;

YMEHHUE BUAETh MAaTEMAaTHUECKYIO 3a7auy B KOHTEKCTE MPOOIEMHOM CUTYallud B APYTUX TUCHUTUIMHAX,
B OKpYXKaroIleH KU3HU;

YMEHHE CaMOCTOSATEIbHO  OCYIIECTBIIATH IMOMCK B PAa3JIMYHBIX HCTOYHHMKAX, OTOOp, aHam3,
cHUCTEMaTHU3alMI0 M KiIaccupUKauuio HHPOpMaLKU, HEOOXOAMMOW JUIsl pPEeIIeHUs MaTeMaTH4EeCKHX
npobieM, MPEeACTaBIATh €€ B MOHATHHHOW (opMe; NIPUHUMATH PEIICHUE B YCIOBUSAX HEMOTHOW WIIH
M30BITOYHON, TOYHON MJIM BEPOATHOCTHON MH(pOpMALMK; KPUTHUECKU OLICHUBATh U UHTEPIPETUPOBATH
nH(OPMAIINIO, TIOTYIaEMYIO U3 PA3INYHBIX UCTOYHUKOB;

YMEHHUE UCMOJIb30BATh MaTEMAaTHUYECKUE CPECTBA HAMIAIHOCTH (rpaduku, TabIUIbI, CXEMBbI U Jp.) AT
WJUTFOCTPALIMK, UHTEPIIPETALUH, apryMEHTAaLUH;

YMEHUE BbIABUraTh FMIIOTE3bI IPU PEIICHUH 3a/1a41, TOHUMATh HEOOXOIUMOCTh UX IPOBEPKHU;
IIOHUMAHHE CYIIHOCTH aJITOPUTMUYECKUX IPEANHCAHMM W YMEHHE IEHCTBOBATH B COOTBETCTBHM C
IIPEIOKEHHBIM aJITOPUTMOM.

IIpenmerHbie pe3yabTaThbl:

OCO3HaHUE 3HAYEHUsI MATEMATHKU JUIsl [IOBCETHEBHOW JKU3HU;

IIPEJCTaBICHUE O MAaTeMaTHYeCKOM Hayke Kak cepe MaTeMaTHYecKOW IesTelbHOCTH, 00 3Tamax eé

pa3BuTHs, O €€ 3HAUMMOCTH JUIs pa3BUTUS LIUBWIA3ALUH;

YMEHHE OIMCHIBATh SBJICHHUS PEAJbHOTO MHpAa HAa MAaTeMaTU4YECKOM S3bIKE; IIPEICTaBICHUE O

MAaT€MaTHYECKUX IOHATHAX M MAaTEMaTUYeCKMX MOJEIAX KaKk O BaXXHEHIIEM WHCTPYMEHTapHH,

IIO3BOJISIIOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIE NPOLIECCH] U SIBICHUS;

IIpe/icTaBlIeHHE 00 OCHOBHBIX MOHATHSX, UAEIX U METO/IaX MaTeMaTUKH;

MIPEACTABIICHUE O IPOLECCaX U SABJICHUAX, UMEIOIUX BEPOSATHOCTHBIM XAapaKTEep, O CTATUCTHUYECKUX

3aKOHOMEPHOCTSIX B pEalbHOM MHpE, 00 OCHOBHBIX MOHSTHUSAX 3JEMEHTAPHOU TEOPHUH BEPOSITHOCTEH;

YMEHHE HAXOJIUTh U OIICHWBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHM B MPOCTEHIINX MPaKTHUECKUX

CUTYyallMsIX U OCHOBHBIE XapAaKTEPUCTHUKH CIIy4alHbIX BEJIUYMH;

BJIAJICHUE METOJAMHU JO0KA3aTeIbCTB U AJITOPUTMOB DEILICHHS; YMEHUE HMX IPUMEHSTH, MPOBOIUTH

JOKa3aTEJIBHBIC PACCYKACHHS B XOJ€ PEIICHUS 3a1a4;

BJIAJICHUE TEOMETPUYECKUM SA3BIKOM, YMEHHE HCIOIb30BaTh €ro [ OIMCaHUsA IPEIMETOB

OKpY’KaIoIlIEro MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MIPEICTaBICHUN U N300pa3uTEIbHBIX YMEHUM;

YCBOCHHME CUCTEMATUYECKUX 3HAHUM O MPOCTPAaHCTBEHHBIX (PUI'Yypax M UX CBOMCTBAX, a TAK)KE YMEHUE

IIPUMEHATh CUCTEMATHYECKUE 3HAHUS O HUX JUIS PEIICHUs T€OMETPUYECKUX U MPAKTHYECKUX 3a/1a4;

YMEHHE UCHOJb30BaTh (OPMYNBl s HaXOXKICHHS OOBEMOB U  IUIOMIAJEH MOBEPXHOCTEH

IIPOCTPAHCTBEHHBIX TEII,

MPAKTUYECKH 3HAYMMBble MaTEMAaTUYECKHE YMEHHS M HAaBBIKH, CIIOCOOHOCTh MX MPUMEHSATh K PEIICHUIO

MaTeMaTHYeCKUX U HEMAaTeMAaTHYECKUX 3a]a4, IPEANoIararoime yMeHue:

® BBINOJIHATH BBIUUCICHUS C JCHCTBUTEIbHBIMU YU CIIAMU;

e peElIaTh pPalMOHAIBHBIC, MUPPALMOHAIbHBIC, IOKA3aTEIbHbIC, CTEIEHHbIE U TPUIOHOMETPUYECKUE
YpaBHEHUsI, HEPABEHCTBA, CUCTEMBI YPABHEHUE U HEPABEHCTB;

e pemiath TEKCTOBbIE 3a7aud apUPMETHUECKUM CIIOCOOOM, C IMOMOUIBIO COCTABJIEHUS W pPELIECHUs
YpaBHEHUI, CUCTEM YPAaBHEHHI 1 HEPABEHCTB;

® CIOJB30BaTh AIreOpanyecKuil A3bIK JJIsl OMHMCAaHUS MPEJIMETOB OKPYKAIOLIET0 MUpa M CO3JaHUS
COOTBETCTBYIOIIMX MATEMaTUYECKUX MOJIEIEH;

® BBINOJHITH TOXAECTBEHHBIE MpPeoOpa3oBaHUs PAaLMOHAIBHBIX, HPPALMOHAIBHBIX, MOKAa3aTEIbHbIX,

CTENEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUN;

BBIIIOJIHATH OIIEpallUU HaJl MHOKECTBAMU;

uccie10BaTh PYHKIMH € TOMOIIbIO IIPOU3BOJHOM U CTPOUTH UX I'papyKy;

BBIYUCIIATH IUIOMWAAU GUTyp U 00BEMBI TEJ ¢ IOMOILBIO ONPEIEIEHHOTO HHTErpaa;

IPOBOJUTH BBIUMCIIEHUE CTATUCTUYECKUX XapaKTEPUCTHK, BBITOIHATh MPUOINKEHHBIE BEIYUCICHMS;

peuaTb KOMOMHATOPHBIE 33/1a4H;



e 1300paXkaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA MJIOCKOCTH YepPTEkKa,
® HCIIOJIb30BAaTh F€OMETPUYECKUM SI3bIK [l ONIMCAHMS IIPEIMETOB OKPYKAIOILEr0 MUPA;
® BBIYHCIATH 00BEMBI IPOCTPAHCTBEHHBIX (DUTYD U TUIOMIAN UX IOBEPXHOCTEH;
® YUTaTh U MCIIOJIb30BaTh HH(OPMALIHIO, IPEICTABICHHYIO Ha UepTekax U CXeMax;
e pellaTh 3aJa4X Ha JI0Ka3aTeIbCTBO;
11. BnaseHUE HABBIKAMHU HCIIOJIb30BAHMS KOMIIBIOTEPHBIX IIPOTPaMM IIPU PEILIEHUH MaTEMAaTHYECKUX
3az1ad.

V. Conepxanue yueOHoro npeamera «MaremMaTuka
Yucsia v BeJIMYUHBI
Panuannas mepa yria. CBsizb paaHHOM MephI yIiia ¢ rpalyCHON MepoH.
Pacmpenue noHaTus yucia: HaTypajabHBIE, EJIbIe, palliOHaIbHbIE, 1eHCTBUTENIbHbBIC YHCIA.

Boipaxenust

Kopens N —oii crenenu. ApudmMernueckuii KOpeHb N-0i CTETEHU U ero CBOWCTBA. TOXIECTBEHHOE
npeoOpa3oBaHue BBIPAKEHUM, colep)KalluX KOpHHU. BbIHECEHHME MHOXHUTENS H3-TI0JI 3HAaKa KOPHS.
Brecenne MHOKHTENA 110 3HAK KOPHSI.

Crenenp ¢ pauuMoHaJIbHBIM IOKazareneM. CBOICTBa CTENEHM C palMOHAJIbHBIM I10Ka3aTeleM.
ToxnecTBeHHbIE TPe0OPa30BaHNUs BBIPAKEHHA, COACPIKAINX CTEIICHH C PAlMOHAIBHBIM MTOKAa3aTEIIeM.

Kocunyc, cuHyc, TaHreHC, KOTaHTE€HC yria MoBOpoTa. OCHOBHBIE COOTHOLICHUS MEXIY KOCHHYCOM,
CUHYCOM, TAaHI€HCOM M KOTAHT€HCOM OJHOIO M TOro e apryMeHrta. dopmynsl cioxeHus. Dopmyisl
npuseneHus. PopMyiibl ABOMHOIO M IOJIOBUHHOIO YriioB. POpMyllbl CyMMBI M Pa3HOCTH CHHYCOB
(kocunycoB). @opMyibl TpeoOpa3oBaHUsl MPOU3BEACHHUS B CyMMY. TOXKIECTBEHHbIE MPEeoOpa3zoBaHUsA
BBIPAKECHUH, COIECPXKAIUUX KOCHUHYCHI, CHHYCBI, TAHI'€HCHl U KOTaHTE€HCbl. APKKOCHHYC, apKCHHYC,
ApPKTaHI'€HC, APKKOTAHI'€HC U UX MIPOCTEUIINE CBOKCTBA.

CreneHb ¢ JeHCTBUTENBHBIM TOKa3zaTeneMm, €€ cBoiicTBa. ToxkIeCcTBEHHbIE MpeoOpa3oBaHUs
BBIPAKECHMI, COAEP/KALUX CTENIEHHU C IEHCTBUTEIIBHBIM [TOKA3aTEIIEM.

Jlorapugpm. CpoiictBa norapupmoB. ToxkIecTBeHHble NpPeoOpa3OBaHMs BBIPAKEHUH, coaepkKammx
J0Tapu(PMBbI.

YpaBHeHUsI M HEPaBEHCTBA

OOnacte ompeneneHUs] ypaBHEHHMs M HEpaBEHCTBA. PaBHOCWIIbHBIE YpPaBHEHUS M HEPAaBEHCTBA.
PaBHOCUIIBHBIE TpeoOpa3oBaHUSl ypaBHEHUN U HEPABEHCTB. YPAaBHEHME-CIECACTBUE U HEPaBEHCTBO-
ciencreue. [loctopoHHME KOpHU.

WppanmonanbHble ypaBHEHHsI U HepaBeHCTBA. MeTo/l paBHOCUIIBHBIX IPeoOpa3oBaHUM AJIsl PELIECHUsS
UPPALMOHAIIBHBIX YPAaBHEHUM W HEPAaBEHCTB. MeTox CIEACTBUM [ pELICHUs WPpalUdOHAIBHBIX
YpaBHEHUM.

Tpuronomerpuyeckue ypaBHEHUS U HepaBeHCTBA. OCHOBHBIE TPUTOHOMETPUYECKHE YPABHEHMS U
HEPaBEHCTBA U METOJbl UX pEelIeHUs. TPUTrOHOMETPUYECKUE YPaBHEHHMsI, CBOASIIMECS K alredpandeckum.
OpHOpOJHBIE ypaBHEHHUS IEPBOM M BTOPOMl cCTeneHed. PelleHne TpUTOHOMETPUYECKUX YPaBHEHMM
METOJ0OM Pa3I0KEHHUSI HA MHOKHUTEIIN.

[Toka3aTtenbHble YypaBHEHHs M HEpaBEHCTBAa. PaBHOCHIIbHBIE MpPeoOpa3oBaHUS IOKA3aTEIbHBIX
ypaBHEHUI U HepaBeHCTB. [loka3aTenbHble ypaBHEHHSI U HEPABEHCTBA, CBOASIIIMECS K alIredpandecKum.

Jlorapudpmuueckue ypaBHEHUsI U HEpaBEeHCTBAa. PaBHOCHIIbHBIE TpeoOpa3oBaHUs JIOTapu(PMUIECKHX
ypaBHEHUI U HepaBeHCTB. Jlorapudmudeckue ypaBHEHHS] 1 HEPABEHCTBA, CBOASIINECS K alreOpanyecKum.

DOYyHKIUHT

HauOonpiiee u HauMeHblnee 3HaueHHS (GyHKUUU. YETHBIE W HEYETHBIE (YHKUUHU, CBOWCTBA HX
rpaduKoB.

[Toctpoenue rpadukoB PyHKIMI C TOMOIIBIO TE€OMETPUYECKHUX TPEOOpa3OBaHUM.

O6parumbie ¢yHkuuu. CBs3b BO3pacTaHus W yObIBaHUS (YHKIMH ¢ €€ oOpaTmMocThio. B3zammHO
oOpaTHbIe PYHKIUH, CBOICTBA UX T'PApHKOB.



Crenennas ¢yakius. CreneHHas (yHKIUS C HATypalbHBIM (LI€JBIM) TOKa3aTeneM, €€ CBOMCTBA U
rpaduk.

OyHKIMSA KOpeHb N-0H U3 X, e€ cBONCTBa U rpaduk. BzaumMooOpaTHOCTh 3TOH (YHKIUU U CTENICHHOM
(YHKIHMH ¢ HATYpaJIbHBIM (II€JIBIM) TIOKA3aTelIeM.

[lepuonnueckue Gpynkuuu. [lepuon nepuoguueckoii ¢pynkuuu. ['maBueiii nepuos. CBoiicTBa rpaduka
NEepUoINIecKoi QyHKIMH.

Tpuronomerpuueckue (yHKIMHM. 3HAKK 3HAYEHUH TPUTOHOMETpUYECKUX (GYyHKUUH. UYETHOCTH U
HEYETHOCTh,  NEPUOJUYHOCTD TpuroHomerpuueckux  ¢yHkuuid.  CpoiictBa U rpaduku
TPUTOHOMETPHUYECKUX (PYHKLIUH.

OOpatHble TpUroHoMeTpudeckue QyHKINUU, UX CBOMCTBA U TPa(UKH.

[TokazarenbHast GyHKIHS, €€ CBOICTBA U rpaduK.

Jlorapudmudeckas ¢pyHkmus, e€ cBocTBa U rpaduk.

DJieMeHThl MaTeMATHYeCKOr0 aHAIU3a

IIpenen ¢ynkmuu B Touke. HenpepbiBHOCTH. IIpOMEXYTKHM 3HAKONOCTOSIHCTBA HENPEPHIBHOM
¢bynkun. HerpepbIBHOCTD paniioHanbHON GyHKIIMH. MeTo1 UHTepBaJoB.

3amaun, TPUBOASIINE K TOHATHIO Tpou3BonHOW. [IpomsBognas QyHkumu B TOouke. TaOnwma
Npou3BOMHBIX. [IpaBuna BBIUMCICHUS TNPOU3BOAHBIX. MEXaHMYECKUH U TEOMETPUUYECKUN CMBICTT
MPOU3BOIHONW. YpaBHEHHE KacaTtenbHOH K rpaduky Qyskuuu. [IpusHaku Bo3pacTaHUs W yOBIBaHUS
¢byukuu. Touku skcTpemyMa GyHKIUU. MeTon HaXOXACHHS HAUOONBIIEr0 M HAMMEHbIEro 3HAYeHHUI
¢bynkuuu. [Tocrpoenue rpaduka GyHKIHHA.

[lepBoobOpaznas ¢yukiuu. OO6muii BuA mnepBooOpasHbix. Heonpenenéuusiii uHterpan. Tabmuna
nepBooOpasubix. [IpaBuna Haxoxaenus nepBoodpaznoi. OnpenenéHusiii uaterpain. @opmyna HerotoHa —
Jleitbnuia. Metonbl HaxokJIeHus miomaan Guryp U o0béMa Tes, OrpaHUYEHHBIX TAHHBIMU JIMHUSMU U
MTOBEPXHOCTSAMHU.

DJieMeHTbl KOMOMHATOPUKH, BEPOSITHOCTH M CTATUCTUKH

Meron MareMaTM4ecKOW MHIAYKIHMH. YIOPSALOYEHHOE MHOXECTBO. I[lepecraHOoBKH, pa3melleHus,
couetanus. Popmyna ouHoma Herotona. bunomuanesble ko3 puunenTs! u TpeyroiabHuk Ilackans.

BeposiTHOCTB ciydaiiHbIX coObITH. Onepanuu Hax coObITHAMH. HecoBMecTHBIE COOBITHS. Y ClIOBHAS
BEPOATHOCTb. 3aBUCHMbIE U HE3aBUCHMbIE COOBITHS. DOPMYsbl CIIOKEHHUS U YMHOKEHUSI BEpOSITHOCTEH.
Cxema bepnymmu. Cnyvailinble BenuuuHbl. PacrpeneneHue ciaydyalHOW BEIWYUHBI C KOHEYHBIM
MHOKECTBOM 3HAYEHUN U €€ MaTEMaTUYECKOE OKHUIAHHE.

AJredpa M Ha4yaJIa MATEMATHY€CKOI0 AaHAJIN3a B HCTOPUYECKOM Pa3BUTHH

Pa3Butne uneu uucna. cropus Bo3HUKHOBEHUS U PepeHIINaNbHOTO U UHTErPaIbHOTO HCUYUCIICHUS.
[TosiBneHre KOMILJIEKCHBIX YWCel U uX npuMeHeHue. [lonspHas cucrtema KOOpauHAT. DJIEeMEHTapHOE
MIpeJICTaBJICHHE O 3aKOHE OOJIBIIINX YHUCEIL.

IMapanieJJbHOCTh M NEPHEHAUKYISAPHOCTL B IPOCTPAHCTBE

AKCHOMBI CTEPEOMETPUH M CIEACTBUS W3 HHUX. B3auMMHOE pacIosioKeHue NPSIMBIX U IJIOCKOCTEW B
npocrpancTBe. [lapauiebHOCTE NMPSAMBIX M IUIOCKOCTEH. IlepneHauKyIsIpHOCTh NPSMBIX U IUIOCKOCTEH.
[Ipu3Haky napaieIbHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX U IIJIOCKOCTEM.

VYIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMH.

PaccrossHne OT TOYKHM A0 IJIOCKOCTH, MEXIY CKPEHIMBAOIIMMUCS NPAMBIMH, MEXAY HPSIMON H
napaieNIbHOM ei TIOCKOCThI0, MEXy MapauleIbHBIMU IUIOCKOCTAMU. M300paskeHne npoCTpaHCTBEHHBIX
TeNl.

MHoOrorpaHHUKHU

Mpmuororpannuku. Ilpuszma. Ilapamnenenunen. Ilupammpma. VYceu€énnas mnupamumpa. I[IpaBuiibHble
MHOTrorpaHHUKH. CedyeHus: MHOTOIpaHHUKOB. BhIUKCIIeHHEe 3J€MEHTOB MPOCTPAHCTBEHHBIX GuUryp (péodpa,
JTMaroHaJu, yIJibl).

Tena Bpauenust
Tema Bpamenus. [wmanp, konyc, chepa u map. OCHOBHBIC CBOMCTBA MPSIMOTO KPYTOBOTO ITUIUHAPA,
MPsIMOTO KPYroBOTO KOoHyca. M3o0pakeHue Ten BpaileHus Ha rmiaockoctu. [lpencraBienue o0 yced€HHOM



KOHYCE, CEUCHHUSAX KOHyca (MapajUieIbHBIX OCHOBAaHUIO W TPOXOISIIMX Yepe3 BEPIINHY), CEUCHHSIX
HUWIMHIpa (MapajulebHO U NEPIICHIUKYISIPHO OCH), CeUeHUsX 1mapa. Pa3BépTka nuaMHapa U KOHyca.

O0BéMbI Te1 M IIOAAL cepbl

dopmynsl 00BEMOB, TUTONIANEH OOKOBOW W TOJTHOW TOBEPXHOCTH MPU3MBI, Hapaulelenuneaa u
nupamuibl. Popmysbsl 00BEMOB HUIMHIPA. KOHYca U mapa. Dopmyrbl miomazeii: 60KoBoi MOBEPXHOCTH
MWIMHIpPAa U KOHYyca, MOBEepXHOCTH Imapa. [lomoOme mpocTpaHCTBEHHBIX Ten. OTHOMIEHWE TUIOIIaaeH
MMOBEPXHOCTEH U 00BbEMOB MOJOOHBIX PUTYD.

Koopaunatsl 1 BeKTOpPbI B IPOCTPAHCTBE

JIBrokeHUsT B IIPOCTPAHCTBE: IApPAJUICIbHBIM IEPEHOC, UEHTPaJbHAs CHUMMETPHs, CHUMMETpUs
OTHOCHUTEJILHO IJIOCKOCTH, TOBOPOT. CBoiicTBa nBMxkeHHH. [IpMeHeHne ABMKEHUN TPU PEIIeHUH 3aay.

BekTopsl 1 koopauHaThl B IpocTpaHcTBe. CymMma BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO, YIoJl
Mexay BekTopamu. KoimmHeapHble M KOMIUIaHapHble BeKTOpbl. CKaJspHOE NPOM3BEICHUE BEKTOPOB.
Teopema 0 pasnokeHUM BEKTOpa MO TPEM HEKOMIUIAHApHbIM BekTopaMm. CKalsipHOE IPOU3BEACHUE
BEKTOPOB B KoopauHaTax. [IpuMeHneHne BEKTOPOB MpU PEUICHUH 3a]a4 Ha HAXO0XJICHUE PACCTOSHUM, JATUH,
momaaed u o0bEMOB. YpaBHEHHE IUIOCKOCTH B IMPOCTPAHCTBE. YpaBHEHHE c(epbl B MPOCTPAHCTBE.
dopmyra 715 BBIYUCICHUS PACCTOSHUS MEXy TOUKaMH B IIPOCTPAHCTBE.

V1. [Inanupyembie pe3y/bTaThl
M3yuenne mMateMaTHKH B CPEJHEH MIKOJE JAaeT BO3MOXKHOCTH OOYYaIOIIUMCS JOCTHYB CIIEIYIOIINX
pe3yJIbTaTOB pa3BUTHSL:
Yucna u eenuuunsi
BbInyCKHUK Hay4uTCH:
® OIEpPHPOBATH MOHATHEM «pATUAHHAS MEpa Yria», BBIIOIHATH MpPeoOpa3oBaHMs paAMaHHOW MEpHI B
TPaIyCHYIO ¥ TPaAyCHON MEpHI B paJHaHHYIO;
BbINyCKHUK MOJYYUT BO3MOKHOCTD:
L HCIIOJIB30BATh PA3JIMYHBIC MCPbI U3MCPCHHUA YIJIOB IIPpH PCIICHHUU TCOMCTPHYCCKUX 3aaa4y, a TAKKEe
3a4a4 U3 CMCXHBIX TUCITUITINH.

Buvipascenusn
BopinyCcKHUK HAy4YuTCH:

e  OmnepupoBaTh MOHATUSAMU KOpPHS N-OH CTENEHH, CTENEHH C pallMOHaJIbHBIM IMOKAa3aTelIeM, CTENEHH C
JeMCTBUTENBHBIM ITOKa3aTeseM, Jorapudma;

® IIPUMEHATh NOHATHA KOpPHS N-OM CTENEHM, CTENEHW C PalUOHAIBHBIM II0Ka3aTelleM, CTENEHH C
JeHCTBUTENBHBIM MTOKa3aTeseM, Jorapudma u X CBOMCTBA B BBIYMCICHUSAX U MIPHU PEIICHUU 33]1aY;

®  BBINOJHATh TOXKJIECTBEHHBbIE MPEOOpa3OBaHUs BBIPAKEHUH, COAEpKallMX KOpPEeHb N-OW CTeneHw,
CTEIEHH C PALMOHAIBHBIM [TOKa3aTeJIeM, CTEIIEHH C ACHCTBUTEIbHBIM IOKa3aTelleM, Jorapudm;

e ONepUpoBaTh IOHATUSAMHU: KOCHUHYC, CHHYC, TaHI€HC, KOTAaHI'€HC yIja II0BOpPOTa, AapKCHHYC,
apKKOCHHYC, apKTaHT'€HC U apKKOTAHI'€HC;

®  BBINOJHATH TOX/JECTBEHHBIE TPE0OPa30BaHUS TPUTOHOMETPHUUECKUX BBIPAXKEHUH.
BbInyCKHUK MOJIYy4YHT BO3MOKHOCTD:

e  BBINOJIHATH MHOTOIIArOBbIE MpeoOpa3oBaHUs BBIPAXKEHUN, MPUMEHSAS MIMPOKUN HaOOp crnocoboB U
NIPUEMOB;

®  [IPUMEHSTH TOXKJIECTBEHHBIE PE0OPa30BaHUS BBIPAKECHUN ISl PELICHUS 3aa4 U3 Pa3IMUHBIX Pa3J/IesioB
Kypca.

Ypasnenusn u nepasencmea
BbInyCKHUK HAY4YUTCS:

o peuiaTth UpPpPALMOHAJIBHBIC, TPUTOHOMCETPHUYCCKUC, IMOKA3ATCIBbHBIC H JIOFapI/I(pMI/I‘-ICCKI/IG YpaBHCHMNA,
HCPAaBCHCTBA U UX CUCTCMBbI,

e T[OHUMMaTh ypaBHEHUE KAaK BaXHEHIIyI0 MaTeMaTHYECKYI0 MOJENb JJs OMHCAHHUS M H3y4eHUs
pa3zHoO0pa3HBIX pealbHbIX CUTYALUH, pelIaTh TEKCTOBbIE 3a/1a4M anre0panueckuM METOIOM;



NPUMEHSATH rpaduueckue MpeACTaBICHUS IS HCCIEI0BAHUS YPaBHEHUH.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

OBJIAZICTh NMPUEMAMH DPEIICHUS YPAaBHECHHMU, HEPAaBEHCTB M CHCTEM YpPaBHEHUH; NPUMEHATH aImapaT
yYpaBHEHMH U1 peLIeHUs pa3HOOOPA3HbIX 3a/1a4 U3 MaTEMATUKU, CMEXHBIX IIPEIMETOB, IPAKTHUKH;
OPUMEHATh TpaduvecKkue TPEACTABICHUS JJs MCCIEJOBAaHUS YPAaBHEHHUI, HEPaBEHCTB, CHUCTEM
YpaBHEHUH, COJEPKAIIMX TapaMETPBhI.

Dyukyuu

BbINyCKHUK HAYYUTCS:

NOHMMAaThb M UCHOJb30BaTh (YHKIMOHAJIBHBIE TOHATHSA, S3bIK (TEPMHUHBI, CHMBOJMYECKHE
0003HauCHHUS );

BBINOJIHATH MIOCTPOCHHUE IPaUKOB (PYHKIUH C MOMOIIBIO TEOMETPHUECKUX TPpeoOpa3oBaHuii;
BBITIOJIHATh MIOCTPOCHHE rpaduKoB CTETICHHBIX, MOKa3aTeIbHbIX, J0rapu(pMHUECKUX,
TPUTOHOMETPHUYECKUX M OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHIA;

UCCIIeIOBATh CBOMCTBA (DYHKIIHIA;

MOHUMATh (YHKIUIO KaK BAXKHEUIITYI0 MaTEMaTHYECKYIO0 MOJIENb I ONMUCAaHUs MPOIECCOB U SBICHUI
OKPY)XKAIOIIETO MHUpPA, NPUMEHATHh (YHKIUOHATIBHBIA S3bIK JJS ONUCAaHUS U UCCIEIOBAHUS
3aBHCUMOCTEH MEXy (PU3HMYECKIMH BEITMYHMHAMHU.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

MPOBOJIUTh HWCCIICJOBAHMS, CBS3aHHBIE C M3YYCHHEM CBOMCTB (YHKIMHA, B TOM 4YHCIE C
MCTIOJIH30BaHNEM KOMITBIOTEPA;

UCIOJNIb30BaTh (PYHKIMOHAIbHBIE TPEACTABICHUS U CBOMCTBa (YHKIUN [UIsi pelIeHUs 3aaad u3
Pa3IMYHBIX PA3/ENIOB Kypca MaTeMaTHKH.

Inemenmvr Mamemamuuecko2o0 aHanu3a

BbInyCKHUK Hay4uTCH:

MMOHUMAaTh TEPMHUHOJIOTHIO U CHUMBOJIMKY, CBSI3aHHYIO C MOHSATHUSMM IPOU3BOJHON, MEpBOOOpa3HONW U
UHTErpana;

pelaTh HEPABEHCTBA METOI0M UHTEPBAJIOB;

BBIUUCIIATH MPOU3BOHYIO M NTEPBOOOPA3HYIO (PYHKIINY;

MCMOJIb30BaTh MPOU3BOJHYIO /ISl UCCIIEIOBAHUS U TOCTPOEHUS IpauKoOB QYHKIUH;

IIOHMMATh FEOMETPUYECKUNA CMBICI IIPOM3BOAHOMN M ONIPENEIEHHOIO UHTETPAJIa;

BBIYHCIIATH ONPENEIEHHBIN UHTETPAIL.

BbInycKHUK MOJIYy4YUT BO3MOKHOCTD:

copMHpOBATH MpEACTaBIECHUE O Mpeseie QYHKIUU B TOUKE;

c(opMHpOBATH MPEJICTABICHUE O MPUMEHEHUH F€OMETPUUECKOr0 CMbICIIa TPOU3BOIHON U MHTErpaja B
Kypce MaTeMaTHKH, B CMEKHBIX AUCLUIIINHAX;

chopMUPOBATh U YIIIyOUTH 3HAHUSI 00 HUHTETpae.

dnemenmol KOMOUHAMOPUKU, 6EPOAMHOCINU U CINAMUCMUKU

BepinyckHUK Hay4uTCH:

pemaTb KOMOMHATOPHBIE 3a/1a4M Ha HaX0X/IEHHE KOJIMYeCcTBa 00BEKTOB MIIM KOMOMHALINH;
npuUMeHATh popmyny 6nHOoMa HeloToHa 17151 peoOpa3oBaHMsl BEIPAKESHUH;

HCIIOJIB30BaTh METOJ MATEMaTUYECKOM UHAYKIIMH JIs JOKA3aTeIbCTBA TEOPEM U PEILEHUs 3a1a4;
HCIOJIb30BATh CIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHBIX;

BBITIOJHATH ONEPalMU HaJl COOBITUSIMHU U BEPOSITHOCTSIMHU.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

HAY4YMTHCS CIIEHUAIbHBIM IpUéMaM peleHnss KOMOMHATOPHBIX 3aj1ay;

XapaKTEePU30BaTh IIPOLIECCHI U SBIICHUS, UMEIOILUE BEPOATHOCTHBIN XapaKTep.

T'eomempus

BorinycKHUK HAy4YHTCH:

ONEpPUPOBATh MOHATUSIMHU: TOYKA, TMpsMas, IUIOCKOCTh B MPOCTPAHCTBE, MapajUIebHOCTh H
MEPIEeHIUKYISIPHOCTD MPSMBIX U INIOCKOCTEH;



pacro3HaBaTh ~ OCHOBHBIC  BHJbI ~ MHOTOIPAaHHMKOB  (IpU3Ma, MHUPaMUaa,  [OPSIMOYTOJIbHBIN
napajuieNienunesn, Kyo);
M300pakaTh reOMETPUIECKHE (GUTYPBI C TIOMOIIBIO YePTEKHBIX HHCTPYMCHTOB,;

U3BIICKaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX (DUTYpax, TNPeICTaBICHHYIO Ha
yepTexKax;

npUMEHTh Teopemy [Iudaropa mpu BEIYUCICHUH HIEMEHTOB CTEPEOMETPUICCKUX (Uryp;

HAXOJUTh 00BEMBI U IJIOLIAIU MIOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB C TPUMEHEHHEM (OPMYIT;
pacro3HaBaTh TeJa BpalleHUs: KOHYC, LWIMHAP, cepy  map;

BBIUUCIIATE OOBEMBI M IUIOIIAAM IMOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB M TEJ BpAICHHUS C
MTOMOIIBI0 (POPMYIT;

OIIEPHUPOBATH TIOHSATHEM «ICKAPTOBBI KOOPUHATHI B TPOCTPAHCTBEY;,

HAXOJIUTh KOOPJMHATHI BEPIIUH Ky0a U MPSMOYTOJILHOTO Mapajlie/euIe1a;

HAXOJIUTh IPUMEPHI MATEMATHYECKUX OTKPBITHIA U UX aBTOPOB, B CBS3HM C OTEYCCTBEHHON M BCEMHPHOU
HCTOPHEN;

MOHUMAaTh POJIb MAaTEMAaTUKUA B Pa3BUTUU Poccuu, B TOBCEAHEBHOW XH3HM U TPU H3YYCHUU APYTHX
PEIMETOB:

COOTHOCUTBH a0CTPAKTHbIE T€OMETPUYECKHE MOHATUS U (DAKTHI C peabHbIMU KU3HEHHBIMH O0BbEKTaAMH U
CUTYaLUSIMU;

UCTIOJB30BAaTh CBOMCTBA MPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (UTyp JUIS pemieHus 3ajgad
MIPAKTUYECKOIO COJIEPIKAHNUS;

COOTHOCHUTB IUIOIIAIM TIOBEPXHOCTEH TeNl OJIMHAKOBOU (POPMBI U pa3IUYHOTO pa3Mepa;

OLICHUBAaTh (OpPMY NPABHIBHOIO MHOTOTPaHHHMKA TIOCJE CIMJIOB, CPE30B U T. M. (OMpeAensiTh
KOJIMYECTBO BepIINH, péOep U rpaHell MoTy4eHHBIX MHOTOTPAHHUKOB).

BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

IMPUMCHATH IJId PCHICHUA 3aJa4 T'COMETPUUCCKUC (paKTI)I, €CJIKn yCJIOBUSA MMPUMCHCHUSA 3aJaHbI B SIBHOU
dopme;

peliaTh 3a7a4i Ha HaX0XKJIEHHE TeOMETPUYECKUX BEJTMYMH M0 00pasiiaM WM aJroOpuTMaM;

JieNnaTh MJI0CKHE (BBIHOCHBIE) YEPTEXKHU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM 4YHCIE PHUCOBATH BUJ
CBEpPXY, COOKY, CTPOUTh CEYCHHSI MHOTOTPaHHUKOB;

U3BJIEKAaTh, MHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HHPOPMAIMI0 O TEOMETPUYECKHX (QUrypax,
MIPEJICTABICHHYIO HA YePTEIKAX;

MPUMEHSITh TeoMeTpuueckrue (akThl Ul pelIeHus 3a7ad, B TOM YHUCIE MPEINoiararolliuX HECKOJIbKO
1aroB peIIeHHUS,

OIMMCBIBATh B3AMMHOC PACIIOJIOKCHUC MTPAMBIX 1 IJIOCKOCTEH B IIPOCTPAHCTBC,

(dbopMynupoBaTh CBOMCTBA M MPU3HAKU (PUTYD;

JIOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHHUS,

3a/laBaTh TUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTeMe KOOPMHAT;

BIIQJIETh  CTaHAAPTHOW  KIacCHUKAIMell MPOCTPAHCTBEHHBIX QuUryp (MHpaMUIbI, TPU3MBL,
napajuieNenune/inl);

HCIOJIb30BaTh CBOICTBa reoMeTpHYecKHX (UTryp A pemeHus 3afad MPaKTHYEeCKOro Xapakrepa U
3a/1a4 U3 Ipyrux o0macTei 3HaHU;

pemiaTh mpocTeiinre 3aaun BBeIEHUEM BEKTOPHOTO Oazuca.



VIIl. TemaTnueckoe njiaHMpoBaHHe

10 kaace
Pa3nen KoangecTBO KOHTPOJIb
4acoB
[loBTOpEeHME U pacmmpeHre CBeAeHUH 0 (PYHKITUN 11 1
BBenenue B ctepeoMeTpro 7 1
[TapamiensHOCTh B IPOCTPAHCTBE 12 1
CrenenHast QyHKUus 25 2
[leprieHAUKYIAPHOCTH B POCTPAHCTBE 26 2
Tpuronomerpudeckne QyHKIHH 26 2
TpuroHomeTpryecKkre ypaBHEHHsI U HEPAaBEHCTBA 17 1
MHororpaHHUKu 14 1
[IpousBoanas u e€ npumMeHeHue 24 2
[ToBTOpenue 4 1
11 kaace
Pazpnen KounuecTBo Kourpoas
4acoB
ITokazarenpHas u norapudmuueckas QyHKINUN 34 2
KoopanHatsl 1 BEKTOPBI B IPOCTPAHCTBE 16 1
WHterpain u ero npumMeHeHue 12 1
Tena Bpamenus 29 2
OneMeHTs KOMOMHaTopuku. bunom HeroToHa 12 1
DJI€MEHTHI TEOPUH BEPOSITHOCTEN 14 1
O6wemsbl Ten. [Tnomans cheps 17 2
IToBTOpEHNE Kypca MAaTEMAaTUKH 32 1




Kanennapno-remaTndeckoe niianuposanue 10 kiaace

Homep Tema ypoka Koa-Bo Hara XapakTepuCTHKA OCHOBHBIX BUJIOB AESITEJbHOCTH YUCHUKA

YpOKa 4acoB (Ha ypoBHe YueOHBbIX JeicTBHIi)

I'nasa 1 Ilosmopenue u pacuwiupenue ceedenuii 0 pynkyuu 11

1-2 HaunOosnpinee u HanMeHblIee 3HaYCHUS] PyHKIMK 2 Dopmynuposams ONpenesIeH!sI HAaUOOJBILETO ¥ HAUMEHBLIETO

3 YérHble 1 HeUETHBIC (QYHKIUH 1 3HA4YeHUH QyHKINU, YETHOW M HEUETHON (PYHKIIHH.

4-5 [Moctpoenue rpadukoB HyHKIUH ¢ TOMOIIBIO 2 DopMyITUpOBaTh TEOPEMBI O CBOHCTBAX IPaUKOB YETHBIX U

TreOMEeTPUUYECKUX NPeoOpa30oBaHui Heu€THbIX QyHKIMH. Haxonute Hanbonbliee 1 HaMMEHbIIee

6 OGparHas QyHKIHsS 1 3HaueHus QpyHKIMK Ha MHOXKecTBe 1o e€ rpaduky. Mccaenoars

7 PaBHOCHIILHBIE YPABHEHHS U HEPABEHCTBA 1 ¢dyHKIMIO, 3a1aHHy0 Gopmyoit. Ha 4éTHOCTh WM HEUETHOCTS.

8-10 MeToz HHTEPBAJIOB 3 Buinoaname reomeTpudeckue npeodpa3oBaHus rpagKoB

11 KontpoabHas paGora Ne 1 1 ¢byHKUUI, CBI3aHHBIE C TApaJUICIbHBIMU IIEPEHOCAMH,
PacTsHKEHUSIMH, CKATHSAMHU U CUMMETPHUSIMH, OTHOCUTEIBHO
KOOPIMHATHBIX ocell. Dopmynuposams OnpeneneHne
obparumoit pyukumu. PacroznaBaTh 00paTUMyIo (HYYHKITHIO 110
e€ rpaduky. YcraHaBIMBaTh OOPATHMOCTh (DYHKIMH MO €€
BO3PACTaHUIO WU YOBIBaHUIO. DOpMyIUpoeams ONpeclicHHE
B3aUMHO OOpaTHBIX QYHKIMHA. IIpoBepsTh, ABIAIOTCS 11 ABE
JaHHbIe QYHKIMU B3aUMHO 00paTHEIMH. HaxoauTs 00paTHyo
¢yHKUMIO K JaHHOM oOpatumMoit hyHkuuu. [lo rpaduky naHHoH
¢byHKUIMHN cTPOUTh Tpaduk oOpaTHON PyHKIMU. Y CTaHABINBATH
Bo3pactaHue(yObIBaHHE) 0OpaTHON (PYHKIIMK IO BO3PACTAHUIO
(yObIBaHUI0) NaHHOU QYHKIMH. PopMyauposams ONPeICICHHS
o0acTH onpeesieHUs ypaBHEHUH 1 HEPaBEHCTB,
PaBHOCHJIbHBIX YpaBHEHHH (HEPABEHCTB), ypaBHEHHI-
CJe/ICTBUI (HEPaBEHCTB-CIIECTBHI), TOCTOPOHHETO KOPHSI.
DopMyIHPOBATH TEOPEMBI, OITUCHIBAIOIINE PABHOCUIILHBIE
npeoOpa3oBaHus ypaBHEHUH U HEPABEHCTB. [IpumeHsms METO
PaBHOCUJIBHBIX MTPEOOPA30BaHUIA [T PEIICHUS YPABHEHUH U
HepaBeHCTB. HaxonuTe 0651acTh OnpeaeseHusl ypaBHeHUN U
HepaBeHCTB. [IpUMeHITh METOA CIEACTBUH IS PEIICHUS
ypaBHeHUH. Pewams HEpaBEeHCTBA METOJIOM HHTEPBAJIOB.

I'nasa 2 Beeoenue ¢ cmepeomempuio /

12 OCHOBHBIE MOHATHUS CTEPEOMETPUH. AKCHOMBI CTEPEOMETPUHN 1 Dopmynuposams TPU aKCUOMBI CTEPEOMETPHH U CIECICTBUS U3

13-14 CrencTBus U3 aKCHOM CTEPEOMETPHH 2 HUX. Boinonnams pucyHKH, JEMOHCTPUPYIOIINE JaHHbIE

15-17 IIpoctpancTBenHble Gurypsl. HauanbHble NpencTaBiIeHUs O 3 AKCUOMBI U T€OpPEMBIL. J[0Ka3bi6ams TEOPEMbI-CIEICTBUS U3

MHOTOTpaHHUKAX aKCHOM CTepeoMeTpuu. [Ipumersams TaHHBIE TEOPEMBI U
18 Kontpoannas pa6ora Ne2 1 AKCHUOMBI JJIS1 3aJIJaHUS TUIOCKOCTH B IIPOCTPAHCTBE IPH




pemiennu 3a1a4. Yemarnasnueams B3aNMHOE PACTIOIOKECHHE
TOYEK, MPSIMBIX U TUTOCKOCTEH B MpOCTpaHcTBe. Pacnosnasame
MPOCTPAHCTBEHHBIE GUTYpHI Ha pUCYHKE. OObsCHAMb U3 YETr0
COCTOMT MTOBEPXHOCTH MPU3MBI, TapajlIeennIeaa, THpaMuIbl,
Ha3bIBaTh WX JIEMEHTHI U HAXOIUTh X Ha pucyHke. Cmpoumus
CEYEHHs MHOTOIPaHHUKOB. Pewiams 3a1a4yl 10 JTAHHOU TEMeE.

TI'naea3

Hapwmeﬂbuocmb 6 npocmparncmee

19-20

B3aumHOe pacmonokeHne IByX NPSIMBIX B IPOCTPAHCTBE

21-23

TTapanneasHOCTh NPSMOUN U TIIIOCKOCTH

24-26

TTapanneasHOCTh MIOCKOCTEN

27-29

[IpeoOpazoBanue ¢uryp B mpocTtpaHcTBe. [lapamnenbHoe
MPOCKTHPOBAHHUE

wWlww|N

30

Kountpoabhas paGora Ne3

Ycmanasnusams B3anMHOE pactonoXeHne ABYX MPSIMBIX B
MpocTpaHcTBe. Popmyauposeams ONPEIEIICHNS TapalIeIbHBIX U
CKpEIIMBAIOLIUXCA MPSIMBIX B IPOCTPAHCTBE, CBOMCTBA
MapauIeIbHBIX MPSMBIX, IPU3HAK CKPELIUBAOIINXCS MPSAMBIX.
Jloka3vieams CBOWCTBA MapaJIENbHBIX MPSMBIX U IIPU3HAK
CKpEIIMBAIOLIUXCA MPSIMBIX. Ycmanagnueams SBISIOTCA
MPAMBIC TapaJlJICJIbHBIMU WJIM CKPCUIUBAIOITUMHUCH.
Dopmynuposams OTpeeIeHNE MapalIeIbHBIX IPSIMOM 1
TUIOCKOCTH, TIPU3HAK MMAapaJUIETFHOCTH IPSMOH U TUIOCKOCTH,
JIOCTaTOYHBIE YCIIOBHS MapauIeIbHOCTH NPAMBIX. [Jokazvieams
MPU3HAK U IOCTATOYHBIE YCIOBUS. M300pasxcams mapaliebHbIe
MPSIMYIO U TUTIOCKOCTh WUTH TTapaljieNIbHbIE TIPSIMBIE.
Yemanasnusame napanienbHOCTb PSMON U IITIOCKOCTH TPU
pelIeHnH 3a1a4.

Dopmynuposams ONpeaeIeHUE, NIPU3HAK U CBOICTBA
napajenbHbIX TNIOCKOCTE! U dokasvieams ux. Haxooums Ha
MOACIIAX MHOTOI'PAaHHHUKOB IapaJlJICJIbHBIC WU
CKPEIIMBAIOIIUECS MPSMbIE, TapalliebHbIe TUIOCKOCTH WITH
MPSIMYIO U TUIOCKOCTHI0 Cmpoums ce4eHrsi MHOTOTPaHHUKOB,
WCIIOJIB3YSI MapaljIeIbHOCTh IPSIMO U TUIOCKOCTH WITH
MapajieibHOCTh TWIOCKOCTEN. Pewams 3aj1aqu 110 TaHHOU TeMe.
Ilepeuucnamo ipeoOpazoBaHusl PUTYp B IPOCTPAHCTBE.
ObwsicHsimb KaKoe MpeoOpa3oBaHUe HA3BIBACTCS MapaLICIbHBIM
MPOEKTHPOBAHUEM, KaK CTPOUTCS MapaiesibHask POESKIUs
(uTypHI Ha TIOCKOCTh. DopMyaUposams CBOMCTBA
MapajuIeIbHOrO IPOEKTUPOBaHUsL. [Ipumernsams CBONCTBA
MapajuIeIbHOTO IPOSKTUPOBAHMS MTPH PEIICHUH 3a/1a4.

T'naea 4

Cmenennaa pynkyus

31

CrenenHasi pyHKIMS C HaTYpaJIbHBIM MTOKa3aTelIeM

32-33

Crenennas (bYHKLII/IH C IICJIBIM ITIOKa3aTCJICM

34-35

Omnpenenenre KOpHS N-OH CTENeHN

36-37

CaoiicTBa KOpHS N-OM CTENeHU

38-39

TO)K,I[GCTBCHHBIC HpeO6pa30BaHI/I$I BBIan(eHHﬁ, COACPIKAIIUX

NINNIN(F-

Dopmynuposams ONpeeIeHIe CTEIEHHON QYHKINU C LENbIM
nokazatesnieM. Onucvléams CBOWCTBA CTETICHHOW ()YHKIIHH C
LI€JIBIM TTOKa3aTeNIeM, BbIJIENSS ClTydar YETHOU U HEUETHOU
CTETEHH, a TAK)KE HATypaJIbHOM, HYJIEBOM U LIEJION
oTpHuLAaTeNnbHON creneHu. Cmpoums Tpaduru GyHKUUH Ha
OCHOBE TpadyiKa CTeNeHHON (PYHKIMHU C [IENbIM MTOKA3aTeNIeM.




KOpHHU N-0i1 cTeneHu

Haxooums Hanborpiee 1 HaMMEHbIIIee 3HAYEHUS CTETIEHHON
(OYHKITHH C TENTBIM ITOKa3aTesIeM Ha IPOMEXYTKE.
Dopmynuposams ONpeneNeHne KOpHS N-01 CTENEHH, a TaKKe
TEOPEMBI O €r0 CBOMCTBAX, BBIAECISA CIydau KOpHEH 4ETHOU
WM HEYETHOU cTeneHn. Haxooums 00IacTH ONpeaeTIeHIS
BBIpKECHUM, COIepKaIIMX KOPHU N-OU cTeneHu. Pewams
YpaBHEHUS1, CBOAALINECS K YPaBHEHHIO X"=a. Buinoauamo
TOXK/IECTBEHHBIE IPE0OPa30BaHuUs BEIPAKEHUH, COIEPIKAIIIIX
KOPHH, B YaCTHOCTH BBIHOCUTH MHOKUTEIb U3-T10]] 3HAKA KOPHS,
BHOCHUTH MHOKUTEIIb TI0]] 3HAK KOPHS, OCBOOOXKIATHCS OT
HMPPAIMOHATBHOCTH B 3HAMEHATeIe IPOOH.

40-41 Oyukiws Yy = "Vx 2 Onucvléams CBOWCTBA (DYHKINH, BBIIEISS CIIlydyan KOpHEH
42 Konrtpoabnas paGora Ne 4 1 4E€THOM 1 HeuéTHOM cTteneHu. Cmpoums rpaduku GyHKIUN Ha
ocHOBe rpauka y = \x
43-44 Omnpe/eneHre 1 CBONCTBA CTENEHH C PallMOHATHLHBIM 2 Dopmynuposams ONPENIEICHNAE CTETIEH! C PAlHOHATEHBIM
MI0Ka3aTeNeM MIOKa3aTeneM, a TAKKe TEOpeMbI 0 €€ CBOICTBaxX. Buinoaname
45-46 [TpeoOpazoBaHue BEIpaXXKEHUH, COEPKALINX CTEIICHH C 2 TOKAECTBEHHBIC PE0OPA30BAHMUS BBIPAKCHUH, COJIEPIKALIIX
panroHaIbHBIM NIOKa3aTeNleM CTETICHH C PalOHAJIBHBIM [TOKa3areneM. Pacnosnasams
47-48 HppaunoHanbHble YpaBHEHHS 2 HppalrOHANBHBIE YPABHEHNS U HEPABEHCTBA. Dopmynuposams
49-51 MeTo1 paBHOCHIBFHBIX IPEOOPa30BaHUH MPH PEIICHUN 3 TEOpeMbl, 000CHOBBIBAIOLINE PABHOCUIILHOCTh YPaBHEHUI
HUppalMOHATHHBIX YPaBHEHUH (HepaBEHCTB) IIPH BO3BEJCHUU 00EHX YacTel B HATYPaIbHYIO
52-54 WpparmoHabHble HePABEHCTBA 3 cTeneHb. Pewamy nppaunoHaNbHbIC YPaBHEHHUS METOI0M
55 KourposbHas paGora Ne 5 1 PaBHOCHIIBHBIX TIPE0OPa30BAHUI M METOJIOM CJICACTBUH.
Pewams nppanimoHabHbIe HEPABEHCTBA METOIOM
PaBHOCHJIbHBIX IPEOOpa30BaHUM.
I'nasa 5 Ilepnenduxkynaprnocmo 6 npocmpancmee 26
56-57 Yros Mexay NpsIMBIME B TIPOCTPAHCTBE 2 Dopmynuposams ONpeIeTICHUE yTIila MEKAY MPSIMBIMH B
58-60 [TepnieHIUKYISIPHOCTH MPSIMOH U TMIIOCKOCTH 3 npocTpaHcTBe. Haxooums yroil MeXay MPsIMBIMH.
61-63 [MeprieHTUKYISIp M HAKIOHHAS 3 Dopmynuposams onpenesIeHIe NepIeHIUKYIISIPHBIX IPSIMON 1
64-67 TeopeMa 0 TpeX MepIeHIUKYIIpax 4 IUIOCKOCTH U IIPU3HAK. Jloxazvieamo IIpU3HaK
68 KouTtpoasHas paGora Ne6 1 NEPIEHIUKYISPHOCTH MPSIMOW U TIOCKOCTH. ¥Ycmanasnugams
NEPIEHIUKYISIPHOCTD MPSIMOM U MJIOCKOCTHU NPH PELICHUH
3agad. Haxooums Ha N300paXKeHNUSIX MHOTOIPAHHUKOB
NEePIEHIUKYISPHBIE IPSIMbIE U TUTocKocTu. Cmpoumb
MEPIIEHINKYJIISP U HAKIOHHYIO K IIIOCKOCTH. O0bACHAMb
MOHATHS NEPICHIUKYJIISIPA , HAKIIOHHOM K TNIOCKOCTH, IPOEKIIUH
HaKJIOHHOH. Pewtamsb 3aa4i ¢ IPUMEHEHUEM JaHHBIX MOHATHH.
Dopmyauposams TEOPEMY O TPEX NEPHEHAUKYISApAX U
dokasvieams e€. [Ipumensams TEOpeMy IPH PELICHUH 3aau.
69-71 Yron Mexay npsMoH U INIOCKOCTBIO 3 Dopmynuposams ONPENEICHNE YIIa MEXTY IPSIMON U
72-75 JByrpaHHbIii yroi. Yroia Mexay IIOCKOCTSIMU 4 IJIOCKOCTBIO. Cmpoums yrojl MKy TPSMOU U ITIOCKOCTHIO.




Haxooums yron Mexry mpsiMOX U TIIOCKOCTBIO TIPH PELICHUH
3amaq. Qopmynuposams ONpeieTIeHUE ABYTPaHHOTO yIia U yTiia
MEXy MI0CKOCTAMU. Cmpoums TUHENHBIN YToa JBYTPAHHOTO
yTJa ¥ yTOJI MEXTy TIOCKOCTSIME, UCTIONB3YSI ONPEeIIeHUE HITH
TeopeMy O TPEX MEPIIEHANKYIIpax. Haxooums yroil MeXIY
TJIOCKOCTSIMM ITPU PEILICHUH 33]1a4.

76-78 IleprneH UKy pHBIE MIIOCKOCTH 3 Dopmynuposams ONpeneieHNE U MPU3HAK

79-80 IImomage OpTOroHaNbHOM MPOEKUU MHOTOYT'OJIbHUKA 2 NEPNEHANKYIJIAPHOCTH IJIOCKOCTEH. JJoKka3vigamsb NMPU3HAK

81 Konrpoannas padora Ne7 1 MEPIICHINKYISIPHOCTH IIOCKOCTe. OO0CHOBHIBATh
NEePIEHIUKYISPHOCTD MIOCKOCTEH MPH pelIeHUH 3a1ay.
ObvscHAmMb TIOHATHE OPTOTOHATBLHON MPOCKITHH
MHOT'OYTOJIbHUKA. Haxooums III0IAAb OPTOrOHAJIBHOM
MPOEKIIMHA MHOTOYTOJIbHUKA.

I'nasa 6 Tpuzonomempuueckue ynkyuu 26

82 Panuannast Mepa yria 1 Dopmynuposams ONpeNeNeHNEe paJuaHHON MepHI yTiia.

83-84 Tpuronomerpudeckne GyHKIIH YHCIOBOTO apTyMEHTa 2 Haxooums panuanHyo Mepy 10 IpafyCHOM U HA00OPOT.

85 3HaKM 3HAYEHUI TPUTOHOMETPHUIECKIX (DYHKIHN 1 Buiuucaamo Ry AyT OKpY:KHOCTU. Popmyauposamo

86 YETHOCTD U HEUETHOCTD TPUTOHOMETPUIECCKUX (byHKqu/'I 1 OIlpeaeJIcHHue KOCUHYCa, CHHyCa, TAaHI'€HCa U KOTaHI'€HCa yriia

87-88 Teproanyeckue GyHKIMHI 2 MOBOPOTA. BuiscHAmb 3HAK 3HAUCHUN TPUTOHOMETPUUYECKUX

89-91 CaoiictBa 1 rpaduku QyHKImMit Y=Sin X, y=C0S X 3 yHKIHiA. Ynpowanmb TPUTOHOMETPHYECKHE BBIPAIKCHHS,

92-93 CaoiicTsa n rpadukn QyHKIHMI y=tg X, y=ctg X 2 WCTIONB3YSl CBOMCTBA YETHOCTH TPUTOHOMETPHUYECKUX (DYHKIIHUH.
Dopmynuposams oNpenereHre NepuonIecKon QyHKINH, e€
IJIaBHOTO MEPHOJA. Ynpowams TPUrOHOMETPUIECKHE
BBIPQ)KEHMUSI, UCIIOJB3YsI CBOWCTBA MEPUOTUIHOCTH
TpUrOHOMETpUUecKuX GyHKUUH. Onucvigams CBOWCTBA
¢byukuuit. Cmpoums rpaduku QyHKIUNA HA OCHOBE Ipa(uKoOB
YeThIPEX OCHOBHBIX TPUTOHOMETPHUECKUX (PYHKITHIA.
IIpeobpazosvieams TPUTOHOMETPUUECKUE BEIPKEHHS HA
OCHOBE COOTHOLLEHUH MEXIY TPUTOHOMETPUUECKUMHU
(YHKIUSIME OJTHOTO M TOT'O JK€ aprymenTa. Haxooums 3HaUCHHS
(GYHKIHMI 110 3HAYEHUIO OJHOW U3 HHX.

94 KonTpoabhas padora Ne 8 1

95-96 OCHOBHBIE COOTHOILIEHUS] MEXKAY TPUTOHOMETPUUECKUMHU 2 IIpeobpazosvisams TPUTOHOMETPUUECKUE BBIPAXKEHHS Ha

(GYHKIIUSIMH OJTHOTO M TOTO JK€ apryMeHTa OCHOBE TPUTOHOMETPHUECKUX POPMYIT.

97-98 DopMyJIbI CIIOKEHHUS 2

99-100 DopmMyITbl TPUBEACHUS 2

101-102 PopMyssl ABOWHOIO Y NOJIOBUHHOI'O YIJIOB 2

103-104 CyMMa ¥ pa3HOCTb CHHYCOB (KOCHHYCOB) 2

105-106 dopmyia npeodbpa3oBaHus MPOU3BEACHUS 2

TPUTOHOMETPUIECKHUX (PYHKIMHA B CYMMY




107 Koutpoabnast padora Ne 9 1
Tnasa 7 Tpuzonomempuueckue ypasHeHus U HepageHCmed 17
108 VYpasuenwue c0S X=h 1 Dopmynuposamp ONPENICICHUE APKKOCUHYCA, apKCUHYCA,
109-110 Ypasuenwue Sin Xx=b 2 apKTaHIeHCa U apKKOTaHreHca. Haxooumsb 3HaUeHUS 0OpaTHBIX
111 VYpasuenwue tg X =b, ctg x=b 1 TPUTOHOMETPUYECKUX (GYHKIUH U1 OTAEIBHBIX TaOIMYHBIX
112-114 DYHKIUH APKCUHYC, ADKKOCHHYC, ADKTAHTEHC, ADKKOTAHICHC 3 3HAYCHMI apryMeHTa. Pewame npocTeiime
115-117 TpuronomeTpruyeckrue ypaBHEHHUsI, CBOIAIINECS K 3 TPUTOHOMETPUICCKUE YPABHCHUL.
anreOpanyeckum Dopmynuposams CBOMCTBA OOPATHBIX TPUTOHOMETPHUYECKUX
118-120 Penienne TpUroHOMETPUYECKUX YPaBHEHUN METOIOM 3 dynkumit. Cmpoums rpaguKi 0OpaTHBIX TPHTOHOMETPHYECKUX
DPA3IOKEHNs] HA MHOYHTEIIN ¢byHkuuit. Ynpowams BeIpaKeHUs, cofiepKaliie o0OpaTHbIC
121-123 Pemenne npocTeHIINX TPUTOHOMETPUIECKUX HEPABEHCTB 3 TPUTOHOMETPUYCCKUE QYHKIIHH.
Pacnosznasames TpUroHOMeTpUYECKUE YPaBHEHHS U
HepaBeHCTBa. Pewiams ypaBHEHHS, CBOISIINECS K
anreOpanvyeckuM, B YaCTHOCTH peliaTh OJAHOPOIHEBIC ypaBHEHUS
1 u 20i1 crenenu. [lpumenams METOL Pa3I0KECHUS HA
MHOHTENHY TPU PEIICHUN TPUT-X YpaBHEHUH. Pewams
MPOCTEHIIINE TPUTOHOMETPHUYUECKUE HEPABESHCTBA.
124 KonTpoabhas padora Ne 10 1
I'nasa 8 Mmnozozpannuxu 14
125-128 [Tpu3ma 4 Pacnosnasams MHOTOTpaHHUKY Ha pUCYHKE. DPopmyauposams
129-131 [Tapannenenunen 3 OTpeIeTICHUS IPU3MBI, TapaJUICICIHUIeIa, TUPAMHUIBI U UX
132-135 [Tupamuna 4 Pa3HOBUIHOCTEH, CBOWCTBA JUArOHAJICH Mmapasuieenuneaa.
136-137 VYceuéHHas nupaMua 2 ObvsicHAmMb N3 YETO COCTOUT IOBEPXHOCTH IIPU3MEI,
138 KOHTpOJIbHaﬂ paﬁOTa Ne 11 1 napaiecureaa, IupaMuabl, Ha3bIBaTb UX 3JICMCHTHI U
HaXOJIUTh UX Ha pucyHKe. Cmpoums CeUeHUs] MHOTOTPAaHHUKOB.
Cmpoump yriabl MEXy TPaHIMU MHOTOTPaHHHKOB.
Jlokaszvisams TEOPEMBI O IUIOIMASIX OOKOBOW MOBEPXHOCTH
IPSAMOM MPU3MBI, TUPAMUJIBI U YCEYEHHONW TUPaMUIBI.
Haxooump momanym 60KOBOW U IMOJHOM MTOBEPXHOCTH
MHOTOTPAHHUKOB. Peuiams 3a]1auu 10 TAHHOM TeMe.
I'nasa 9 Ilpou3eoonan u eé npumenenue 24
139 [Mpencraienue o npenene QyHKIUK B TOYKE U O 1 Yemanasnusams cymectBoBanue npenena GyHKIUHE B TOUYKE U
HENPEPHIBHOCTU (PYHKIMH B TOUKE HaXOJWTh €ro Ha OCHOBE Tpaduka pyHKuuu. Paziuuame
140 3amayr 0 MTHOBEHHOU CKOPOCTH U KacaTelbHOU K TpaduKy 1 rpadvKu HENPEPHIBHBIX U Pa3pbIBHBIX GYHKIUNA. Haxooums
GbyHKIIH MpUpanieHrue apryMeHTa U npupaiieHne GyHKIUH B TOUKE.
141-142 TlonsiTue Mpou3BOIHOM 2 Buviuucnsame cpeiHiol0 CKOPOCTh JBUXKEHUSI MaTeprUaibHON
143-146 HpaBI/UIa BBIYUCIIEHUS HpOI/I3BOJ1HOI71 4 TOYKHM 110 3aKOHY e€ IBUKCHUS. @OpMyJZMPOG?anb OIIpeiCICHUE
147-149 YpaBHEHHE KacaTeIbHOl 3 MPOU3BOJHON (PYHKIIMK B TOYKE, MPABHIIA BEIYUCIICHUS
150 KouTposbHasi paGora Ne 12 1 MPOU3BOJHBIX. Haxooums npon3BojIHbIe QYHKIINH, YpaBHEHUS

KacaTeJbHBIX Tpaduka GyHKIIMHA, MTHOBEHHYIO CKOPOCTh
JIBIDKEHUS MaTepUaIbHOU TOUKH. Hcnonv3o06ams MEXaHUUECKUI




Y T€OMETPUIECKHUIA CMBICI ITPOMN3BOAHON B 3a/1a4aX MEXaHUKU U
TeOMETPHH.

151-152 [Tpu3Haky Bo3pacTaHusl M yObIBaHUs (DYHKIIUH 2 Dopmynuposams NPU3HAKY MTOCTOSHCTBA, BO3PACTAHUS U

153-155 Touku sxcTpeMyMa QpyHKIHK 3 yObIBanust QyHKIMH. Haxooums TIPOMEKYTKHA BO3pACTaHUS U

156-157 Haubonbiiee u HanMeHbIlee 3HAYCHUS PYHKIMN 2 yObIBaHUS (PYHKINH, 33TaHHOW (DOPMYIIOH.

158-161 ITocTpoenune rpadukoB (byHKuHﬁ 4 Dopmyauposams ONPEACICHUS TOUKM MAKCUMyMa U MUHUMYyMa,

162 Konrpoannas paéora Ne 13 1 KPUTHUYECKOH TOYKH, TEOPEMBI, CBSI3BIBAIOIINE TOYKU
JKCTpEMyMa ¢ TIPOU3BOAHON. Haxoo0ums TOUKU IKCTPEMyMa
¢yHKIMH, HanOoIbIIlee 1 HAaNMEHbIIee 3HaYeHUsT (PYHKIINN Ha
MIPOMEKYTKE.
Hccrnedosams cBoiicTBa QYHKITUHN U CTPOUTH Tpadku HYHKITHIA.

Iloemopenue Kypca mamemamuxu 10 knacca 4
163-165 YupaxkneHus 1u1st moBToperns Kypea 10 kmacca 3
166 Kontpoannas padora Ne 14 1




Kanenpapno-remaTndeckoe miianuposanue 11 kaace

Homep Tema ypoka Koua-Bo Jdara XapakTepucTHKA OCHOBHBIX BU/J0B [1eSITeJILHOCTH YYeHHKA
YpOKa 4acoB (Ha ypoBHe Y4eOHBIX JeiCTBHIi)
I'nasa 1 | Ilokazamenvnas u nozapughmuueckas ynKyus 34
1-2 IloBTOpenue. CTapToBBIH KOHTPOIIb 2
3-6 Cremnens ¢ IeHCTBUTENHHBIM TTOKazareneM. IlokazarenpHas 4 DopMynHpOBaTh ONpeelieHIe MOKa3aTeNbHOMN (PyHKIINH.
GyHKIHS OnuceIBaTh CBOMCTBA TOKA3ATEFHON (DYHKITHH, BBIJIEISISI CIydai

7-10 [Toka3zarenbHble YpaBHEHHUSI 4 OCHOBaHUs O0MbILEro 1, U coyvaid ION0KUTETFHOTO OCHOBaHHUS

11-13 Iloka3aTenbHbIC HEPABEHCTRA 3 MenbIiero 1. [IpeoOpa3oBeIBaTh BRIpAKEHHUS, COACPKAIIUC

14 Kontpoabuas paGora Ne 1 1 CTETIeHH C IeUCTBUTENHHBIM TTOKa3aTeneM. CTpouThb rpaduku
¢yHKUMI HAa OCHOBE rpaduka mokazaTeabHON QyHKIHN.
PacrniozHaBath nokasaTelbHbIE YPABHEHUS 1 HEPABEHCTBA.
DopMyTHpPOBaTH TEOPEMBI O PAaBHOCHIBHOM IPe00pa30oBaHUU
MOKA3aTEFHOTO YPaBHEHHUS M HepaBeHCTBa. Pemratp
MOKa3aTeNbHbIe YPaBHEHHsI 1 HEPABEHCTBA.

15-18 Jlorapudm u ero cBoiicTBa 4 dopmyaupoBaTh onpesesieHre JorapudMa U TEOPEMBI O

19-22 Jlorapudmmyeckas QyHKIus u €€ CBOMCTBa 4 cBoiicTBax Jiorapugma. IIpeo6pazoBbsIBaTh BEIPAKEHHS,

23-26 Jlorapudmuyeckue ypaBHeHUS 4 coneprkarniue jgorapupmer. DOopMyIHpPOBATh ONPEACICHHUE

27-30 Jlorapudmuyeckue HepaBeHCTBA 4 sorapuMUIECKor (YHKIIMM U TEOPEMBI O €€ CBOMCTBAX, BBIACIISAS

31-33 [Tpoun3BoHbIE MOKA3aTENBHON U ToTapUPMHUIECKON QyHKINH 3 CIlydaii OCHOBAHHS, OOJIBLIETO 1, M CITy4aii I0JT0KUTETBHOTO
OCHOBaHUs, MeHbIIero 1. Jloka3piBaTh, 9TO MOKa3aTeNbHAS U
sorapudmMudeckas QyHKINU SBISIOTCS B3aUMHO 00OPaTHBIMHU.
Crtpouts Tpaduku QyHKIHN HAa OCHOBE Tpaduka
norapudmudeckor GyHKIMH. Pacrio3HaBaTh JorapudmMudeckre
YpaBHEHUS 1 HEPABEHCTBA, (POPMYIMPOBATH TEOPEMBI O
PaBHOCHIBHOM MpeoOpa3oBaHUy, pelaTh JIorapuhMUUECKUe
ypaBHEHUs U HepaBeHCTBa .DOPMYIIHPOBATE OTIpEIeTICHHE YHCTa €
W OmpezieJieHne HaTypalbHOTo Jorapudma. HaxonuTs
MPOU3BOJIHBIE (DYHKIINH, COJIEPKALIIX ITOKa3aTeIbHYIO,
Jorapu(MUYECKYIO U CTETICHHYIO (PYHKIINH.

34 KonTpoabHas padora Ne 2 1

I'nasa 2 Koopounamul u éexmoput 6 npocmpancmaee 16

35-36 JlekapToBbl KOOPJIMHATHI TOYKH B IPOCTPAHCTBE 2 OnuckiBaTh MOHIATHS: TIPSMOYTOJIbHASI CHCTEMa KOOP/IMHAT B

37-38 BekTopsl B ipocTpaHCTBE 2 MPOCTPAHCTBE, KOOPAMHATHI TOUKH, BEKTOP, COHAIIPABIICHHBIE U

39-40 CrnoxeHue U BEIYMTaHHE BEKTOPOB B IPOCTPAHCTBE 2 IIPOTHUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPBI, apaJlieIbHbIHI

41-43 YMHO)keEHMe BeKTopa Ha uncio. ['oMorerus 3 IIEPEHOC HA BEKTOD, CyMMa BEKTOPOB, TOMOTETHA €

44-46 CrasipHOe ITPOU3BEACHIE BEKTOPOB 3 koo duumentom K, yron mexy Bekropamu. Gopmymposath

47-49 I'eomeTprdeckoe MECTO TOUCK MPOCTPAHCTBA. Y paBHCHHE 3 OIPEICICHHUA . KOJIIMHCAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,

IIJIOCKOCTH

Pa3HOCTHU BEKTOPOB, IIPOTHUBOIIOJIOXKHBIX BEKTOPOB, ITPOU3BCIACHUA




50 Koutpoabnast padora Ne 3 1 BEKTOpA Ha YHCJI0, CKAIPHOrO IIPOU3BEICHHSI BEKTOPOB,
T€OMETPHUYECKOTO MECTa TOUCK, OMCCEKTOpa ABYTPAHHOTO
yria,ypaBHeHus: purypsl. JlokasbiBaTh GOPMYIIBL: PACCTOSHUS
MEK/Ty TOYKaMH, KOOPANHAT CEPEANHBI OTPE3Ka, KOOPIHMHAT
CYMMBI U pa3HOCTH BEKTOPOB, CKaJISIPHOTO MPONU3BE/ICHUS JIBYX
BEKTOPOB, BBIYHCIICHUS] KOCHHYCA yTJIa MEKAY IBYMs
HEHYJIEBBIMU BeKTOpaMu. DOpMyITUpoOBaTh M JOKA3hIBATH
TEOPEMBI: 0 KOOPJHHATAX BEKTOPA, O KOJUTMHEAPHBIX BEKTOPAX, O
CKaJISIPHOM TPOM3BENEHUH JABYX NEPIECHIUKYISIPHBIX BEKTOPOB, O
I'MT, paBHOYIan€HHBIX OT KOHLOB OTpe3ka, 0 I'MT,
NPUHAIISKANINX IBYTPAHHOMY YTIIy M PaBHOYTAIEHHBIX OT €T0
rpaseii, 00 ypaBHEHHNH IUIOCKOCTH, O BEKTOPE, TEPIICHIUKYIIPHOM
JAHHOM TUIOCKOCTH. [IpUMEHSITh N3yUeHHBIE ONpeIeICHHS,
TEOpeMbl, (POPMYJIBI IIPH PEIICHUH 33a4.

I'naea 3 Hnmezpan u ezo npumenenue 12

51-52 IlepBooOpazHas 2 DopMyTHpOBaTh OMPEIEICHUE TIEPBOOOPA3HOM, TeOpeMy 00

53-56 [TpaBuna HaxoXAEHUsI IEPBOOOPa3HON 4 OCHOBHOM CBOWCTBE MEPBOOOPA3HO, TPaBHIIa HAXOXKICHHUS

57-60 [Inomans kpuBoIMHEHHON Tpanenun. OnpenenéHHbIH 4 nepBooOpa3Hoii. Ha ocHOBe TaOmuIbl NepBOOOPa3HBIX U IPABHIT

WHTETrpa HaXOAWTH MePBOOOPa3HYI0, OOMINIA BU IEPBOOOPA3HBEIX,

61 Brruucienue 00bEMOB T 1 HeonpeaeneHHbli narerpai. [1o 3aKkoHy M3MEHEHUsI CKOPOCTH

62 KonTpoasnas padora Ne 4 1 JIBJKECHUS MaTEpUAIbHONW TOUKYU HAXOJMUTD 3aKOH JIBUIKCHHUS.
DopMyTHpOBaTH TEOPEMY O CBSI3M MIEPBOOOPAZHON U TUIOIIATH
KPUBOJIMHENHON Tpanenuu. opMyIupoBaTh ONPEAECICHHUE
omnpenenéHHoro uaTerpaia. Memnons3ys ¢popmyny Hetotona-
JleitOHWIIA, HAXOAUTH MHTETPAJ U IUIOMAIH (PUTYp, OTPAHUYCHHBIX
auHusIMUA. M crionp30BaTh onpeei€HHbIN HHTErpal Ui
HAX0XJICHUSI 00bEMOB TeJl, B YaCTHOCTH 00BEMOB TEJI BpaIllCHUSI.

T'nasa 4 Tena spawenusn 29

63-65 Hunuuap 3 OnuceIBaTh MOHATHUS: IIMIIUHP, OOKOBAsI MOBEPXHOCTh MUJIMHIIPA,

66-67 KomOuHanmm nuimmHapa u mpu3Mbl 2 MOBOPOT (UTYPHI BOKPYT NMPSIMOM HA JaHHBIN yroJl, TeJO

68-70 Konyc 3 BpAIlleHUs. OCEBOE CeUCHUE MUIMH/IPA, Pa3BEPTKA IIMITHHIPA,

71-72 YV ceuéHHBIH KOHYC 2 OOKOBast MOBEPXHOCTh U OCEBOE CEYEHHE KOHYCa, pa3BEPTKA

73-75 KoMOHHAIMH KOHYCa M THPAMULIBI 3 KOHYyCa, yceuE€HHBII KOHYC, yceUEHHAs MMpaMuia, ONHCAaHHAS

OKOJIO YCEUEHHOT0 KOHYCa U BIIMCAaHHAs B YCEUEHHBIN KOHYC,
¢urypa xacaercs miockoct. PopMynupoBaTh ONPEICTCHUS:
MIPU3MBI, OITMCAHHON OKOJIO IWJIMHAPA U BIIUCAHHOTO B HETO,
MUPAMHUJIBI, OTIMCAHHOM OKOJIO KOHYCa U BIIUCAHHOM B HETO.
Jloxa3eiBaTh (hOpMYIIBL: TJIOMIAAN TIOTHON TTOBEPXHOCTH
HUIMHIPa, OOKOBOH MOBEPXHOCTH KOHYCA U YCEUEHHOT0 KOHYCA.
[TpuMeHsTh U3y4YeHHBIE ONPEAeICHNUS, TEOPEMBI, (POPMYJIBI IPU
pEIICHNN 3a4a4.




76 Koutpoabnast padora Ne 5 1 DopMyITUpOBaTh ONpeeNieHrs: cephl U IIapa U UX 3JIEMEHTOB,

77-78 Cdepa u map. YpaBHeHUE chepsl 2 KacaTeNbHOH MIIOCKOCTH K c(hepe, MHOTOTpaHHUKA, BIIMCAHHOTO B

79-81 BsanmMHoe pacnonoxxeHue cepsl U MIOCKOCTH 3 cdepy U OMUCAHHOTO OKOJIO cephl, IIIHHPA, KOHYCa H

82-84 MHoOrorpaHHuKH, BOIUCAHHBIC B C(bepy 3 YCE€UEHHOI0 KOHYCa, BIINCAHHBIX B C(bepy M OITMCAHHBIX OKOJIO

85-87 MHOrorpaHHHUKH, OMMUCAHHBIE OKOJIO ChEphI 3 chepbl. PopMyITUPOBATH U AOKA3bIBATH TEOPEMbL: 00 ypaBHCHUH

88-90 KomOuHanmu nmiuHApa u cepbl, KoHyca H chepsl 3 chepsI TAHHOTO pajKyca C LCHTPOM B JAHHOH TOUKe, O

91 Kontpoannas padora Ne 6 1 KacaTeJbHOH III0CKOCTH cdephl U eé cnenctaue. [I[puMeHsITh
W3y4YCHHBIE TEOPEMBIL, (POPMYJIBI IPU PEIICHUH 33aa4.

Tnasa 5 Inemenmut komounamopuku. bunom Hvtomona 12

92-93 MeTtox MmaTreMaTHYeCKON HHAYKIAN 2 DopMynTupoBaTh NOCIEA0BATEILHOCTD ACUCTBUI TIPU

94-96 [lepecTaHOBKH, pa3MeIICHUS 3 WCTIOJIb30BaHMH JI0Ka3aTeIbCTBA METOJJOM MaTeMaTHYeCKOM

97-99 Coueranus (KOMOMHAIINN) 3 MHAYKIOWU. Vcrionb30BaTh METOA MaTeMaTHIECKON HHAYKIUU TIPU

100-102 Bbunom Herorona 3 JI0Ka3aTelIbCTBE HEPABEHCTB, HAXOXKICHUU KOHEYHBIX CYMM U

103 KonTpoabnas padora Ne 7 1 pEIIeHUH 3a/1a4 110 Teopuu uncesl. PopMyaTupoBaTh ONpeeIICHUS
MEPECTaHOBKH, Pa3MEIICHHUSI U COUETaHHUS 3JIEMEHTOB KOHEYHOTO
MHOXecTBa. Vcnonb3yst popMysibl KOJTHUECTBA NEPECTAHOBOK,
pa3MeIeHni, COueTaHui, perraTh KOMOMHATOPHBIC 3a/1a4H.
3ammceiBaTh popmyny OnHoma HetoroHa. @opmynrpoBath
cBoiicTBa TpeyronpHuKa [lackans n OMHOMHUAIBHBIX
K03 pUIIHEHTOB.

I'nasa 6 Inemenmul meopuu 6epoasnHocmeit 14

104-106 Omnepanuu HaJl COOBITUIMHI 3 DopMynHpOBaTh ONpeeIeHIs] HECOBMECTHBIX COOBITHH,

107-111 3aBHUCHMBIEC U HE3aBUCUMBIE COOBITHS 5 00BbEeTMHEHUS U TIepecedeHus] COOBITUH, JOMOTHEHUS] COOBITHSL.

112-113 Cxema bepuynnu 2 Hcnosnb3oBaTh GOpMyITy BEpOSTHOCTH 00bEAMHECHUS

114-116 CrnyuaiiHple BEJIMYMHBI M UX XapaKTePUCTHKH 3 HECOBMECTHBIX COOBITHH, (HOPMYITy, CBS3BIBAIOIIYIO BEPOSITHOCTH

117 Koutpoabnasi pa6ora Ne 8 1 00BeIMHEHNS 1 TIepeCceUeHHs IBYX COOBITUH U (hopmyiry

BEPOSITHOCTH JIOTIOJIHEHHST COOBITHS JJISl pEIICHHS 3a7a4 Ha
HaXOKIEHUE BEPOSITHOCTH cOObITHH. DOpMyITUpOBATh
OIpeIeJICHHsI 3aBUCUMBIX M HE3aBUCHMBIX COOBITUH, yCIOBHON
BEPOATHOCTHU. VcTIoNb3ysl TEOPEMBI O BEPOSTHOCTH IEPECEUEHUS
JIBYX 3aBHCUMBIX U HE3aBUCHUMBIX COOBITHI, BEPOSTHOCTH
NepeceyeHns] HECKOJIbKUX HE3aBUCUMBIX COOBITHI, HAXOIUTh
BEPOSITHOCTH COOBITHH. Pacrio3HaBaTh BEPOSTHOCTHBIE
JKCIIEPUMEHTBI, ONIUCHIBAEMBIE C IOMOLIBIO cXeMbl bepHyiu.
Haxoautb BepoATHOCTH COOBITHS, COCTOSIIIETO B TOM, UTO B CXEME
beprymn ycriexoM 3aBepIINTCS JaHHOE KOJIMYECTBO UCIIBITAHUH.
DopMynMpOBaTh ONPEAEIICHUE CIyIaiiHON BETUYUHBI U
MHOX€ECTBa €€ 3HaueHU. |1 ciydaliHOM BEJIMUMHBI C KOHEYHBIM
MHOXECTBOM 3Hau€HHUN (HOPMYJIMPOBATDH ONpEeICHHS
pacnpeneneHus cay4yaiiHON BEINYMHBI U €€ MaTeEMaTHIEeCKOTO
oxujanus. HaxoauTh MaTeMaTHYECKOe OXXUJAHWE CIydyaiiHOU




BEJIMYMHBI 110 €€ pacrpeaeneHunio. Mcronp30BaTh BEIBOBI TEOPHH
BEPOATHOCTEH B 331a4aX C MPAKTUIECKUM KUZHEHHBIM
COJIep)KaHUEM.

I'nasa 7 0o0vémut men. Ilnowads cihepot 17
118-120 O0BEM Tena. GopMyIIbI ISt BRIYHACIECHUS] 00hEMA IPU3MBI 3 DopMyITUpOBATh OIpe/ieNicHns: 00bEMa Tela, MIIOMIAIH
121-125 DopMyIIBI AJTsT BEIYUCIIEHUS 00bEMOB THPAMHUIIBI U YCEIEHHOM 5 MOBEPXHOCTH 1Iapa. Jloka3bsiBaTh (popMyIbl: 00bEMOB
TTHUPAMU/TBI MHOTOTPaHHUKOB U T€Jl BpaIleHHs, IIomaan chepsl. [[puMeHsTs
126 KonTpoabnas padora Ne 9 1 M3yYeHHBIE OTPEAEIICHISI, TEOPEMBI U POPMYITBI IPH PEIICHUN
127-131 O0BEMBI TEJ1 BpaIlleHUs 5 3a1ad4.
132-133 ITnomanp chepol 2
134 KonTpoabhas padora Ne 10 1
IloBTOpEeHMe M cUcTeMaTH3alMs Y4eOHOr0 MaTepuaJia 32
135-166 [loBTOpEHME U cHcTeMaTH3AIMS YIeOHOTO MaTepralia 3a Kypc 32

aJ'Il"C6pLI 1 HadaJl MaTEMaTU4YC€CKOI'0 aHajIn3a, rCOMCTpHUHU




VIIl. Onucanue y4e6HO-MeTOAMYECKOI0 H MaTEePHAJIbLHO-TEXHHYECKOr0 o0ecreyeHust
00pa30BaTeJILHOIO Npouecca no npeamery «MaremaTuka

OcHamienue mporecca 00y4eHHss MaTeMaTHKe oOecrieunBaeTcss OMOIMOTeYHbIM (DOHIOM, MEYATHBIMU
nocoOusiIMU, a Takke HH(OOPMAIMOHHO-KOMMYHHKATHBHBIMH CpPEICTBAMHU, TEXHUYECKHMHU CpPEIACTBAMHU
o0ydeHus1, yaeOHO-TIPAKTHYECKUM U y4eOHO-1a00paTOPHBIM 000PYIOBAHUEM.

1. bubaunoreunblid (poH/

e -HOpPMaTHBHBbIC TOKYMeHTH: DenepanbHBIi TOCYJapCTBEHHBIH oOpas3oBaTenbHbd craHaapr OOO;
@dyHnaMeHTaIbHOE SAPO coaepikaHus oOmero oOpasoBanus; IIpumepHas mporpaMma CpegHero
obmero oopa3oBanus o matematuke ( CtaHmapThel BToporo nokosieHus) — M. : Benrana-I'pad, 2012r.

e  -aBTOpPCKHE IMporpamMMmbl Mo Kypcam marematuku S5-11 kin. A.I'. Mepsmsk, B.b. Ilomonckuii, M.C.
Axup, JI.A. Homuporckuii, E.B.Bytiko.- M. : Benrana- ['pad, 2019.;

e -yuyeOHHMKH 10 anredpe u reomerpun st 10-11 knaccos aBropoB A.I'. Mep3msk, B.B.ITononckwnii, M.C.
Sxup. M. : Benrana — I'pad, 2019. ;

e -yueOHBIEC TOCOOUS:

1) numakTHyeckre mMarepHaibl «Anrebpa u Hayama maremarnyeckoro anaiamsa 10,11 xm», «I'eomeTpus
10, 11 xm» A.I. Mep3nsak, B.b. Tlononckuii, E.M. Pabunosuu, M.C. fkup. — M. : Benrana —
I'pa,2019.

5) cOOpHHMKHM KOHTPOJIbHBIX PaboOT;

L4 -11ocoous JJI1 ITOATOTOBKH /W IMPOBCACHUA I‘OCYI[apCTBeHHOf/'I arTeéCTaly 110 MaTEMaTUKE 3a KypC
cpeL[Heﬁ IIKOJIBI,

e  -HayyHas, HAYYHO-TIOMYJSIpHAs, HCTOPHYECKas JUTepaTypa;
e  -CIIpaBOYHBIC TOCOOUSI (FHITUKIIONENH, CJIOBAPH, CIIPABOYHUKH IO MaTEMATHKE U T.I1.);
2.I1eyaTHbie mocodOus
e - Ta0OiuIKI MO anredpe 1 HavajgaM MaTeMaTUYECKOro aHanu3a u reometpun 11 10-11 kimaccos;
o -IIOPTPETHI BEIAAOIINXCA I[G?ITCJ'I@I\/’I MaTEeMaTHUKNU.
3.Audopmanumonnbie cpeacTaa
o -Komnekuust menuapecypcos,;
e llHTepakTUBHBIE TOCOOUS
®  -HNIEeKTpUPUIIMPOBAHHBIE U IEMOHCTPAIIIOHHBIE CTEH/IBI;

e -Unrepner.

S5.Texuuyeckue cpeacTBa 00y4eHUs1
®  -KOMIIBIOTED;
®  -MyJbTUMEAUANPOEKTOP;
® -UHTEpAaKTHBHAs 1OCKa.

6.YueOHO- NpaKkTHYecKOe H Y4eOHO- 1afopaTopHoe 000py10BaHHe
®  -JJOCKa MarHUTHas C KOOPJUHATHON CETKOU
e -Ha0Op TEOMETPUYECKHX TE€JI - MHOTOTPAaHHMKM M Tejla BpamleHus (JeMOHCTPAllMOHHBIN |
pa3iaTO4YHbIN)



-KOMIUIGKT YepPTENHBIX HHCTPYMEHTOB: IIHHEIKA, HHUPKYIb, TpaHcmopTup, yromeHHK (30° u 60°),
yronbHUK (45° u 45°) (meMOHCTpaIMOHHBIN M Pa3JaTOYHbIH)
-3J1eKTpU(ULMPOBAHHBIE CTEH b

7. UnTepHeT-pecypcehl
http://www.informika.ru
http://www.ed.qgov.ru/
http;//www.edu.ru/

http://uztest.ru

http://4ege.ru
http://teacher.fio.ru

http://edu.secna.ru/main/ (HoBsle TeXHOJIOTHH B 00pa30BaHMH)



http://www.informika.ru/
http://www.ed.gov.ru/
http://uztest.ru/
http://4ege.ru/
http://teacher.fio.ru/
http://edu.secna.ru/main/
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