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AHHOTAIUA K ITPOI'PAMME
MATEMATHKA, 9 KIIACC

PaGouyas nporpaMmma pa3padoTaHa B COOTBETCTBHH C:
1. depepanbubiM 3ak0HOM OT 29 nexadpst 2012r Ne273-D3 «O06 obpazoBanuu B Poccuiickoit
denepanuny,
2. ®enepalibHBIM TOCYIAPCTBEHHBIM 00pa30BaTeNIbHBIM CTAaHJAPTOM OCHOBHOTO OOIIET0O
oOpazoBanus (YTBEpK/IeH MpUKa3oM MHUHHUCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®deneparun ot 17 nexadbps 2010 r. Ne 1897);
3. IIpukazom MunucrepcTBa odpazoBanus U Hayku P® ot 31 nekabps 2015 roga Nel577 «O
BHECEHUHU M3MeHeHuil B DenepanbHblii TOCYAapCTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO
o0mero o0pa3oBaHus, yTBEpKIASHHBIN Mpuka3zoM MuHucTepcTBa 00pazoBaHus U Hayku P® ot 17
nexadps 2010 r. Ne 1577,
4. TTonoxxeHnuem o padbouelt mporpamme 1o yueonsiM npeameram MAOY «COIIl Ne2 r. Hemanay
Ha ocHoBe mporpamMMbl OCHOBHOTO O0IIIETO 00pa30BaHUs [0 MATEMAaTUKE U aBTOPCKOM MPOTrpaMMBbl
Anrebpa. COopHHK paboumx mporpamm. 7—9 Kiacchl: mocoOue il yuuTenei oomieoopa3oBar.
opranm3anuii / [coctaButensb T. A. Bypmucrposa]. — 2-e u3zn., nom. — M. : [IpocBemenue, 2014.
I'eometpus. COopHuk pabounx mporpamm. 7—9 Kiacchl : mocodue ajs yuutenei o0eoopas3os.
opraam3anuii / [cocT. T. A. Bypmuctposa]. — 2-¢ u3a., nopad. — M. : [Ipocsemenne, 2014.
Peanuzanus yueOHOI mporpaMmbl 00ecrieunBaeTcsl yueOHbIMU TOCOOUSIMHU:
1) Konsrun FO.M. Anre6pa: 9 kinacc: yueOHUK TS ydanmxcst 001eo0pa3oBaTe/ibHbIX
opranuzanuii/ FO.M.Konsrun, M.B.Tkauesa, H.E.®enoposa. — M.: [Ipocsemenune, 2019.
2) Atanacsa JI.C.I'eomeTpusi: 7-9 kiacchl: y4eOHHK JUIS yUaIIUXCs 0011e00pa3oBaTeIbHbIX
opranmuzanuit/ JI.C.Atanacsu, B.®. byryzos, C.b. Kagomues. — M.: IIpocsemenue, 2019.
AKTYaJIbHOCTb U3y4eHHUsI peaMeTa.

Auredpa HaieneHa Ha (GOPMHUPOBAHHE MATEMATHIECKOTO arapara Jijis pelieHus 3a1a4 u3
MaTEMaTHKH, CMEKHBIX TPEMETOB, OKPYKAIOIIEeH pealbHOCTH. SI3BIK anreOpbl MO JYePKUBAET
3HAUCHUE MATEMATUKH KaK SI3bIKA JIJISl TOCTPOCHHUST MAaTEMAaTHYECKUX MOJICIICH, TIPOIIECCOB U
SIBJIGHUH peasbHoro Mupa. OJHOM U3 OCHOBHBIX 3a/1a4 U3yUeHUs alreOphl SBISETCS pa3BUTHE
QITOPUTMHUIECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YaCTHOCTH, JUIsl OCBOCHHSI Kypca HH(POPMATHKH;
OBJIaJICHHE HaBbIKaMU JEeNyKTUBHBIX paccyxaeHuit. [IpeobpazoBanue cuMBoandeckux Gopm
BHOCHT CBOM CHEIIM(PUUECKUN BKJIaJ B pa3BUTHE BOOOPaKEHHUs, CHOCOOHOCTEN K MaTeMaTHYECKOMY
TBOpueCTBY. J{pyroil BaxxHOI 3a1aueil n3yueHus anreOpsl ABISETCS MOTYyYEeHUE MIKOIbHIUKAMU
KOHKPETHBIX 3HaHUN 0 QYHKIUAX KaK BaKHEUIIEH MaTEMaTUYECKON MOJICIIN ISl OTIUCAHUS 1
MCCIIeIOBaHMS pa3HOOOPa3HBIX MPOIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX,
IKCITOHCHIIMATLHBIX, IIEPUOTUICCKUX U JIP.), U1 (GOPMHUPOBAHMSI Y YUAIIUXCS TPEACTABICHUH O
PO MaTeMaTUKH B PA3BUTUU [TUBUIM3AIUHN U KYJIbTYPHI.

I'eomeTpus — OJMH U3 BAKHEHIIIMX KOMITOHEHTOB MAaTEMAaTHYECKOTO 00pa30BaHUs, HEOOX0rMast
JUIS IPUOOPETEHUSI KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUYECKH 3HAUUMBIX YMEHHIA,
(hopMUPOBaHHUS SI3bIKA ONMUCAHKSI 00BEKTOB OKPYXKAIOIIETO MUPA, TSI Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS M HHTYHUIIMH, MAaTEMATHUECKON KYJIbTYPHI, ISl 5CTETHUYECKOTO
BOCHUTaHMS yJamuxcs. M3ydeHrne reoMeTpur BHOCUT BKJIAJl B Pa3BUTHUE JIOTUYECKOTO MBIIILICHUS,
B (hopMHpOBaHUE MMOHSATHUS JIOKA3aTEILCTRA.

VYuebnsblii Kypc «MaTemaTuka» npeacTaBieH ABYMS yueOHbIMU npeameTaMu: «Anredpa» u «['eomerpus.
HpI/I 9TOM IIpeAIojaracTcs noCTpoCHUeC Kypca B (bopMe II0CJICI0OBATCIAbHOCTU TCMATHYCCKHUX OJI0KOB C
YepeI0OBaHHEM MaTepualia 1o aarebpe U reOMeTpuH.
Coneprkanne KaxJa0ro U3 3THX Pa3/IeioB Pa3BOPAYNBACTCS B COJAEPIKATETLHO-METOIHIECKYTO
JIMHUIO, POHHU3BIBAOIIYIO BCE OCHOBHBIE COZIepKaTelIbHbIe TUHUH. [Ipy 3TOM TiepBast TUHUS -
«Jlornka ¥ MHOXKECTBA - CIY>KHT IEJTH OBJIQJICHUS YUAIIUMHUCS HEKOTOPBIMH JIEMEHTAMU
YHUBEPCATHLHOTO MaTEeMaTHIECKOTO A3bIKa, BTOpas — «MareMaTuka B UCTOPUICCKOM Pa3BUTHNY
— CIOCOOCTBYET CO3/IaHUI0 OOMIEKYIBTYPHOTO, TYMaHUTAPHOTO (pOHA H3yUeHUs Kypca.
Coneprxanne TUHUN « AprudMETHKa» CITY>KUAT 02301 /TS TaTbHEHUINEro U3YUEHUs yIaluMHUCS
MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO WX JIOTUYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS
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M0JIb30BAThCS AJITOPUTMaMH, a TaKkKe MPUOOPETEHHIO MPAKTHUYECKHUX HaBBIKOB, HEOOXOIUMBIX B
MMOBCETHEBHOM XU3HU. Pa3BUTHE NOHATHUSA O YKCIIE€ B OCHOBHOM LIKOJIE CBSA3aHO C PAllMOHAIIBHBIMU U
UppalMOHAIbHBIMU YUCIIaMHU, (OPMHUPOBAHUEM IEPBUYHBIX IPEACTABICHUN O JCHCTBUTEIHLHOM
YHUCIIe.

Conepxxanue JMHUM  «Anredpa»  crmocoOCTByeT  (OPMHUPOBAHHUIO Y  ydalluxcs
MaTeMaTUYeCKOro amnmnapara Jjs peuieHus 3a1ad U3 pa3fesioB MaTeMaTUKH, CMEKHBIX IPEIMETOB U
OKpY Karollled peasbHOCTU. SI3bIK anreOpbl MOAYEPKUBACT 3HAUEHUE MATEMAaTUKM Kak SI3bIKa IS
IIOCTPOEHHUSI MATEMAaTUYECKUX MOJIENIEHN POLECCOB U SIBIICHUN PEabHOTO MUPA.

Pa3BuTHE aIrOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B YACTHOCTH, JIJIsl OCBOCHHS Kypca
MH(OPMATHUKH, U OBIJIAZICHHE HABBIKAMHU JECIYyKTUBHBIX PACCYKICHHUI TaKXKe SBIAIOTCA 3a/adyaMU
n3ydeHus anreopsl. [IpeodpazoBaHe CUMBOIBHBIX (POPM BHOCUT crielin(hUIECKUii BKIa] B Pa3BUTHE
BOOOpa)KEHUs y4alluXcsl, UX CIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOpUYECTBY. B OCHOBHOII mIkose
MaTepuai rpyniupyercss BOKpYTr palliOHAJIbHBIX BBIPAKEHUM.

Copepxanue paszznena «OyHKIMHM» HalLENEHO HAa MOJYYEHHE IIKOJIbHMKAMH KOHKPETHBIX
3HAaHUNA O (PYHKIMM Kak BaKHEWIIEH MaTeMaTHMYecKON MOJENIH Ui ONMCAaHUS U HCCIEAO0BaHUS
pa3HooOpa3HbIX TporeccoB. M3yueHne 3Toro Marepuana CroCOOCTBYET Pa3BHTHIO Y YYAIIHXCS
YMEHHSI HCIIOJIb30BAaTh  PA3IMYHBIE S3bIKM ~ MaTeMaTUKU  (CIOBECHBIM, CHUMBOJIMYECKUH,
rpaduyeckuil), BHOCUT BKJaJa B (JOPMUPOBAHMUE MPEJCTABICHUN O POJIM MAaTEMAaTUKU B Pa3BUTUU
LMBWIA3ALUUU U KYJIbTYPBI.

Pazgen «BeposiTHOCTF W cTaTHUCTHKa» — 0O0S3aTEIbHBII KOMIIOHEHT IIKOJBHOTO
00pa3oBaHMs, YCHWJIMBAIONIMKA €ro MPHKIAAHOE M TPAKTUYECKOe 3HAUYeHHE. ODTOT MaTepHai
HeoOX0oauM, MpexJe Bcero, A (GOPMUPOBAHUA Y y4YalIUXCS (PYHKIIMOHATBHOW IPaMOTHOCTH —
YMEHHS BOCHPUHUMATh M KPUTHUYECKH aHAIM3UPOBAaTh HWH(POPMAIHIO, TPEACTABICHHYIO B
pas3nuuHbIX (dopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX pEAIbHBIX 3aBUCHMOCTEH,
MIPOU3BO/IUTH MPOCTEHIINE BEPOSTHOCTHBIE pacuéThl. M3yueHne oCHOB KOMOWHATOPHUKH TTO3BOJIUT
ydalieMmycsi OCyIIeCTBISITh PACCMOTPEHHUE CiIydaeB, epedop U MOACUET YKclia BAPUAHTOB, B TOM
quClie B IPOCTENILINX MPUKIIAJIHBIX 33]a4ax.

[Ipn m3ydeHnn CTATUCTHKU U BEPOATHOCTH OOOTAIIAIOTCS MPEICTABICHUS O COBPEMEHHOM
KapTUHE MHUpa M METOJaX €ro uccienoBaHus, (OpMUPYETCs MOHUMAHHE POJIM CTATUCTUKU Kak
UCTOYHHMKA COLMAIBHO 3HAUYUMOW HH(POPMALMU M 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIEHHUS.

B kypce reomeTpun ycli0BHO MOKHO BBIJIEIHUTD CIEIYIOIINE COEPKATEIbHbIC INHUU:
«Harnsinnas reometpus», «I'eomerpuyeckue purypon», «M3mepeHne reoMeTpu4eckix BEJIUIUHY,
«Koopnunate», «BekTopsl», «Jloruka u MHOKEeCTBa», «I'€OMETpUS B UCTOPUUECKOM PAZBUTUIY.
Martepuain, oTHOcsMiics K TuHuM «Harnsnnas reomeTpus» ciocoOCTBYET pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEICTABICHUN YUAIIUXCS B paMKax u3yuyeHus mianumerpun. Coaepxanue
paznenoB «I eomerpuueckue purypo» u «M3mepenne reoMeTpu4ueckix BeJIMUUHY» HAlLlEJIeHO Ha
MOJTyYeHHE KOHKPETHBIX 3HaHUI 0 reoMeTpudecKoil purype kak BakHeiIeil MaTeMaTn4ecKoi
MOJIETH JIJIsl ONIMCAHUs OKpY Karolero Mupa. CucreMaTH4eckoe U3y4eHrne CBOMCTB
reOMETPHUECKUX (PUTYD MO3BOJIUT PA3BUTh JOIMUYECKOE MBIIIJICHUE U IT0KA3aTh IPUMEHEHUE ITHX
CBOMCTB IPU PELIEHUH 3a/1a4 BHIYUCIUTEIBHOIO U KOHCTPYKTUBHOTO XapaKTepa, a TaKkKe
IpakTU4YecKuX. MaTepuai, OTHOCALIMICS K cOAepKaTeIbHbIM JTUHUAM «KoopauHate» n
«BekTopbl», B 3HAYUTENHHOM CTENEHN HECET B ce0e MEXIPEIMETHbIE 3HAHUS, KOTOPbIE HAXOASAT
MIPUMEHEHNE KaK B Pa3IMYHbIX MAaTEMaTHYECKUX AUCIMIIINHAX, TAK U B CMEXHBIX MTPEIMETaxX.
JIunus «['eomeTpurs B ICTOPUUECKOM Pa3BUTUNY MpeIHa3HaueHa sl GOPpMUPOBAHUS
MPEJCTABICHUNA O TEOMETPHH KaK YaCTH YeJIOBEUECKOM KYJIbTYpbI, Ul OOIIEro pa3BUTHS
IIKOJIbHUKOB, JUIS CO3JJaHUsI KYJIbTYpPHO-UCTOPUUECKON Cpeibl 00yUEeHHUS.

MecTto Kypca B y4eOHOM IJIaHE:
Ha n3ydenune marematuku B 9 kinacce otBoauTcs Bcero 170 yacoB 1o S 4acoB B HEZENI0, U3 HUX HA
Kypc anreOpsl 3 yaca, Ha Kypc reoMeTpuu 2 Jaca.

KonnuaecTBo yueOHbIX yacoB o anredpe B 9 kiacce cocraBut 102 yaca (13 Hux 71 gac no
y4e0HO- METOAMYECKOMY KOMIUIEKTY 1o anredpe s 9 kimacca aBtop KO.M.Komsirun u 31 vac
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BHYTpHIpeAMETHbIN Moayb «IIpakTrkym no anredpe»). KonndecTBo yueOHbBIX 4acoB 110
reOMeTpHUH B 9 Ki1acce COCTaBUT 68 4acoB (M3 HUX 48 4acOB MO YYEOHO- METOAMIECKOMY
KOMILIEKTY 10 reomerpun ais 9 kiacca aBrop JI.C.Atanacss u 20 yacoB BHYTPUIIPEIMETHBIH
MoyJib «IIpakTUKyM IO FEOMETPUI»).

Cpoxk peanuzanuu nporpammsl 2021-2022 yueOHslii To.

INJIAHUPYEMBIE PE3YJIBTATHBI
OCBOEHUSA YYEBHOI'O IIPEIMETA

MATEMATHKA,9 KJIACC
BJIOK AJITEBPA

PAIIMUOHAJIBHBIE YUCJIA
OOyyaromuiicss HayuYuTcs:
1. MIOHUMATh 0OCOOCHHOCTH JIECATUYHON CUCTEMBI CUMCIICHUS;
2. BJIQJICTh MOHITUSMH, CBI3aHHBIMHU C JISJIMMOCTBIO HATYPaJIbHBIX YHCENT,
3. BBIPaXKaTh YUCIIa B SKBUBATCHTHBIX (popMax, BEIOMpast HanOoJIee MoIX0ISIIyIO B
3aBHCUMOCTH OT KOHKPETHOW CUTYallUH;
4. CpaBHUBATh U YIOPSI0YMBATH PAIlHOHAIFHBIC YUCIIA;
5. BBITIOJTHSTH BBIYHCIICHHS C PALIMOHAIBHBIMHI YHCIAMH, COYETasi yCTHBIC U TMChMEHHBIE
NpUEMBI BEIYUCIICHHUH, TIPUMEHSTH KaJIbKYJISATOD;
6. WCIIOJIH30BATh TIOHATHS U YMEHHSI, CBSI3aHHBIE C MTPOMOPIIMOHATEHOCTHIO BEJTMYHH,

MPOIICHTaMU B XO/I€ PEIICHUS] MATeMAaTHYECKUX 3a1a4 U 3a/1a4 U3 CMEKHBIX MPEIMETOB, BBITIOJIHATh
HECJIOKHbIE TPAKTUYECKUE PACUETHI.

7. ConepraHue KaKJI0ro U3 ITUX Pa3/eioB Pa3BOPAUYUBAETCA B COJIEPIKATEIbHO-
METOANYECKYIO JIMHUIO, TPOHU3BIBAIOLLYI0 BCE OCHOBHBIE COZEprKaTeIbHble TMHUU. [Ipu 3TOM
nepBas JUHUSA - «JIOTHKa U MHOXKECTBAY - CIIYXKUT IEJIH OBJIAJICHUS YUAIIUMUCS HEKOTOPBIMHU
3JI€eMEHTaMU YHUBEPCAIIBHOTO MAaTEMAaTHYECKOTO sI3bIKa, BTOpas — «MaTemaTuka B HCTOPUIECKOM
Pa3BUTUN» — CHOCOOCTBYET CO3JJaHUIO OOIIEKYIBTYPHOTO, TyMAaHUTAPHOTO (POHA U3YUYEHHS Kypca.
8. Conepsxanne TUHAN «AprUPMETHKa» CIYKUT 0a30M I TadbHEHIIIEro U3yUeHUst
YYaIUMHCS MaTEMATUKH, CIIOCOOCTBYET Pa3BUTHIO WX JIOTHUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO
YMEHHSI TT0JIh30BAThCSI aITOPUTMAMU, a TAK)KE MIPHUOOPETEHUIO MTPAKTUUYECKUX HABBIKOB,
HEOOXOJMMBIX B IOBCEIHEBHOM KU3HHU. Pa3BUTHE MOHATHS O YUCJIC B OCHOBHOM IIIKOJIE CBSA3aHO C
panMoOHATBHBIMH U UPPAITHOHAIBHBIMU YUCIaMH, POPMUPOBAHUEM TIEPBUUYHBIX MTPEICTABICHHUM O
JNIEUCTBUTEIILHOM YUCIIE.

9. Copepxanue TMHUH «Anredpay crocoOcTBYeT (HOPMHUPOBAHUIO Y yUaAIUXCS
MaTeMaTUYeCKOro anmnapara JJjis peuieHus 3aa4 U3 pa3aesioB MaTEMAaTUKH, CMEKHBIX TPEAMETOB U
OKpYKarollel pearbHOCTU. S3BIK anreOpsl NOTYEPKUBAET 3HAYCHIE MATEMAaTHKU KaK sI3bIKa JIJIS
MMOCTPOCHUSI MATEMATHYECKUX MOJIEJICH MPOIIECCOB U SIBIICHUN PEATbHOTO MUPA.

10. Pa3BuTHE anrOpUTMUYECKOTO MBIIIIIEHUS, HEOOXOAUMOTO, B YaCTHOCTH, /I OCBOCHUS
Kypca nH()OPMATUKH, U OBIIAJICHIE HaBBIKAMU JETyKTUBHBIX PACCYKIIEHUHN TaK)Ke SBISIOTCS
3amayamMu n3ydeHus anreopsl. [IpeobpazoBanue cMMBOIBHBIX (POPM BHOCHUT CHEIUGPUICCKII BKIIA
B pa3BUTHE BOOOPAKEHUS yUalTUXCsl, IX CIMTOCOOHOCTEN K MaTeMaTH4eCKOMY TBOpUecTBy. B
OCHOBHOM IITKOJIE MaTepuajl TPYMIUPYETCS BOKPYT pallMOHATBHBIX BRIPAKCHHI.

11. Conepsxanue paznena « DyHKIMN HaLIEIEHO Ha MOJTyYeHHUEe IIKOIbHUKAMH KOHKPETHBIX
3HaHUH 0 PYHKITMU KaK BaKHEHIIIEH MaTeMaTHIECKON MOJIENN TSl OTTMCAHUS U UCCIICIOBAHUS
pa3HOO0pa3HBIX MpoIieccoB. M3ydenune 3Toro Mmarepuana CnocoOCTBYET Pa3BUTHIO Y YUALTUXCS
YMEHHUS UCTIOJB30BaTh PA3IMYHBIC SI3bIKK MaTEMaTUKH (CIIOBECHBIN, CHMBOJIMUECKUH,
rpaduyeckuii), BHOCUT BKJIaJ B (GOPMHUPOBAHKE MPEACTABICHUI O POIM MaTeMaTHKU B Pa3BUTUHU
[UBWJIA3AIUN U KYJIbTYPHI.



12. Paznen «BeposTHOCTB M CTaTUCTUKAY» — 00s3aTEIBHBIA KOMITOHEHT IITKOJIBHOTO
00pa3oBaHMs, YCUIUBAIOIINKN €T0 MPUKIAHOE U IPAKTUYECKOE 3HaUCHHEe. DTOT MaTepHall
HE00XO0/IUM, MPEKE BCETO, Ut (GOPMUPOBAHUS Y yHaIUXCs (PyHKIMOHATBHON rPaMOTHOCTH —
YMEHUS BOCIIPUHUMATD U KPUTUYECKH aHAJIM3UPOBATh HH(POPMAIIUIO, MPEICTABICHHYIO B
pa3nuyHbIX (hopMax, MOHUMATh BEPOSITHOCTHBIM XapakTep MHOTHUX pEalbHBIX 3aBHCUMOCTEH,
MIPOM3BOIUTH IIPOCTEUIIINE BEPOSITHOCTHBIC PacuéThl. M3ydeHne ocHOB KOMOMHATOPUKHU MTO3BOJIUT
y4aleMycsi OCYIECTBIISATh PACCMOTPEHHE CITy4aeB, Nepedop U MOACUET YUCIIa BAPUAHTOB, B TOM
YHUCJIe B IPOCTEHIITUX MPUKIIATHBIX 3a/1a4ax.

13. [Ipu u3yyeHun CTaTUCTUKU U BEPOSTHOCTH 00OTaIatOTCs MPEACTABICHUS O COBPEMEHHOMN
KapTUHE MHPa U METOJIaX €ro UCCiaea0BaHus, GOPMUPYETCS TOHMMAHUE POJIH CTATUCTHUKU KaK
HNCTOYHHUKA COLIUAJIBHO 3Ha‘II/IMOI>’I I/IH(bOpMaI_[I/II/I M 3aKJIaAbIBAKOTCSI OCHOBBI BepOHTHOCTHOFO
MBIIIJICHUA.

NEVMCTBUTEJBHBIE YUCJIA

Oo0yyaomuiicsas HAyYuTCs:

1. KCIOJIb30BAaTh HAYAJIBHBIE MPEICTABIEHUS O MHOXKECTBE JICCTBUTENIBHBIX YUCEIT;

2. BJIAJIETh MOHATHUEM KBAIPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCICHUSX.

Oo0yuawomuiicsi nosayuum 603mMOHCHOCHY:

3. Pa3BUTh IPEACTABICHHUE O YNCIIE U YUCIOBBIX CUCTEMAX OT HATYPaJIbHBIX J10
JICACTBUTEIbHBIX YUCEN; O POJIM BBIYMCIIEHUN B YEIIOBEUECKOW MPAKTUKE;

4, Pa3BUTH U YIIIyOUTh 3HAHUS O IECATUYHOM 3alMCU JEHCTBUTENBHBIX Yncen (MepUoNIEeCKIe

1 HETIEpUOMYCCKHUE IPOOH ).

MNU3MEPEHUSA, IPUBJIWXEHUSA, OHEHKHU

OOyyaromuiics Hay4YuTCs:

1. HCII0JIb30BATh B XOJI€ PEIICHUS 3a/1a4 3JIEMEHTApHbIE IPEJICTABICHUS], CBA3aHHbBIE C
MpUOTMHKEHHBIMU 3HAUEHUSIMU BEJTHYKH.

Oo0yuawomuiicsi nosayuum 603mMOHCHOCHY:

2. MOHSTH, YTO YHCIIOBBIC JAHHBIE, KOTOPBIE UCIIONB3YIOTCS JIJIsl XapaKTePUCTUKUA 00BEKTOB
OKPYKAaroIIero MUpPA, SBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIME, YTO IO 3aUCH
NpUOIMHKEHHBIX 3HAYEHUH, colep Kaluxcs B MH(OOPMALIMOHHBIX HCTOYHHUKAX, MOYXKHO CYJIUTh O
MOTPEIIHOCTH NPUOIINKEHMUS;

3. MOHATH, YTO MOTPEIIHOCTh PE3yJIbTaTa BHIYUCICHUH T0JKHA OBITh COM3MEpUMa ¢
MOTPELIHOCTHIO UCXO/IHBIX JTAHHBIX.

AJITEBPANYECKHUE BBIPAYKEHUS

OOyyaromuiicss Hay4YuTCs:

1. BJIa/IETh MOHATUSIMH «TOXJIECTBOY, «TOKJIECTBEHHOE MpeoOpa3zoBaHue», peniaTh 3a1auH,
cojiepkaiie OyKBeHHbIE JaHHbIE; paboTaTh ¢ GopMyIaMu;

2. BBINOJIHATH MPe00pa30BaHMsl BEIPAXKEHUH, COIEPIKAIINX CTENEHHU C LIEIbIMU ITOKa3aTeNIIMU
U KBaJIpaTHbIE KOPHU;

3. BBINOJIHATE TOXKJIECTBEHHBIE IPe0OPa30BaHuUs PAllMOHAIBHBIX BBIPAXKEHUH HA OCHOBE
MpaBWJI JEHCTBUI HAaJl MHOTOWIEHAMHU U aJlreOpandyeckKuMHU JIpoOsSMu;

4. BBITIOJIHATH Pa3yI0’KEHNE MHOTOWIEHOB HA MHOKUTEIH.

Oo0yuawmuiicst noayuum 603mMOHCHOCY:

5. HAyUYUTHCS BIMOIHITH MHOTOIIATOBBIE IPEOOPA30BaHUs PALIMOHAIBHBIX BHIPAXKEHU,
MIPUMEHSIS] ITUPOKUIA Habop croco00B U MPUEMOB;

6. MIPUMEHSTH TOXKIECTBEHHBIE IPE0Opa30BaHus AJIsl PELIEHUS 3a7au U3 Pa3IMYHBIX pa3/ieoB
Kypca (HanmpuMmep, 7Sl HaX0XK/IeHUs] HanOO0IbIIIer0/HauMEHbBIIET0 3HAUYCHH ST BEIPAKEHUS ).
YPABHEHUSA

OOyyaromuiicss Hay4YuTCs:

1. pelaTh OCHOBHBIE BU/IbI pAllMOHATILHBIX YPAaBHEHHH € OJIHOM MepeMEHHON, CUCTEMBI JIBYX
YpaBHEHHH C IBYMS TIEPEMEHHBIMU;



2. MOHMMATh YPaBHEHHE KaK BAKHEHUIITYI0 MAaTEMaTHUECKYIO MOJIENb Ul OTIUCAHUS U

M3yYEHUS pa3HOOOpa3HBIX PEeaNbHBIX CUTYallUH, peraTh TeKCTOBBIC 3a/1a4H alnreOpanyecKium

METOJIOM;

3. MPUMEHSATH rpaduyecKue MpeACTaBICHUs IS HCCICI0BAHNS YPAaBHEHUH, UCCIICAOBAHUS U

pEIIeHUs CUCTEM YPABHEHHM C IBYyMs IIEpEMEHHBIMU.

OO0yuarommiicst noayuum 603MOHCHOCHLb:

4. OBJIAJIETH CIIELMAIbHBIMU IPUEMAMU PELICHNS] YPAaBHEHUI U CUCTEM YPAaBHEHUH; YBEPEHHO

MIPUMEHSITH allliapaT ypaBHEHUHN IJIs pelIeHUs] pa3HOOOpa3HbIX 3a7]a4 U3 MaTEMaTHKHU, CMEKHBIX

MIPEeIMETOB, MIPAKTUKU;

5. MPUMEHSATH rpaduuecKue MpeACTaBICHNUS IS UCCIIEJOBAHUS YPaBHEHUH, CUCTEM

ypaBHEHUH, COIepkKaINX OyKBEHHBIC KOI(DPHUITUEHTHI.

HEPABEHCTBA

Oo0yyaomuiicsas HAyYuTCs:

1. MMOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbBIE C OTHOLICHHEM

HEPaBEHCTBA, CBOMCTBA YNCJIOBbIX HEPABEHCTB;

2. peliaTh JMHEeHHbIE HEPAaBEHCTBA C OJJTHOM MEPEMEHHOM U UX CUCTEMBI; pelIaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOI Ha rpadUUeCKUe MPEACTaBICHUS;

3. MIPUMEHSITH alnapar HEPaBeHCTB JJIs PElIeHUs 3a7au U3 Pa3IMuHbIX pa3IeoB Kypca.

OOyuarommiicst noiyuum 603M0HCHOCHIb HAYUUMbCA:

4. pa3zHoo0pa3HbIM MpUEMaM J0Ka3aTeNIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH anmnapar

HEPABEHCTB ISl pEIICHUs Pa3HOOOPa3HbIX MATEMAaTHUYECKHX 33]a4 U 3314 U3 CMEXHBIX

MIPEIMETOB, TPAKTUKU;

5. MIPUMEHSITH rpaduuecKkre MpeaCTaBICHUs ISl UCCIeI0BAaHUSI HEPABEHCTB, CUCTEM

HEPaBEHCTB, COJIEPKalINX OyYKBEHHBbIE KOA(D(UIIUEHTHI.

OCHOBHBIE ITOHATHS. YUCJIOBBIE ®YHKIINU

OOyyaromuiics Hay4YuTCs:

1. [IOHUMATh U UCI0JIb30BaTh (PYHKIIMOHAJIbHBIE TOHATHS U S3bIK (TEPMUHBI, CUMBOJIMYECKHE

0003HaYCHHUS ),

2. CTPOUTH IpapUKU dJIEMEHTAPHBIX (PYHKIIMI; UCCIIEI0BaTh CBOMCTBA YUCIOBBIX QYHKIUI HA

OCHOBE U3yU€HHs MIOBEICHUS UX IPahUKOB;

3. MOHUMATh (PYHKIIMIO KaK BXKHEHIIYI0 MATEeMaTUYECKYIO MOJIEIb JIJIsl OIIMCAHUS TTPOLIECCOB

U SIBJICHUH OKPY>KAIOLIEr0 MHUPa, MPUMEHSATH GYHKIIMOHATBHBIN S3bIK AJI OMIMCAHUS U

HCCIIEIOBaHMS 3aBUCUMOCTEN MEK Ty (PU3MUECKUMHU BETUYUHAMHU.

OOyuarommiicst noyuum 03M0HCHOCHIL HAYUUMbCA:

4. MIPOBOAUTDH UCCIIEIOBAHMS, CBSI3aHHbIE C U3YYEHHEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C

HCIOJIb30BaHNEM KOMIIBIOTEPA; HA OCHOBE TPaUKOB U3YUEHHBIX (DYHKIUI CTPOUTH OoJiee

CIIOHbIE TpauKu (KyCOYHO-3aJaHHbIE, C «BBIKOJOTHIMIY TOYKAMU U T. I1.);

5. UCMOJIb30BaTh (PYHKIMOHAIbHbIE MTPEJICTABICHHS U CBOMCTBA (QYHKLMH s peIIeHHs]

MaTeMaTHYECKUX 33a4 U3 pa3IMuHbIX pa3/IeloB Kypca.

YUCJIOBBIE NOCJIIEAOBATEJIBHOCTHU

OOyuyaromuiicss HayuYuTCs:

1. IIOHUMATHh U UCITIOJB30BATH A3BIK HOCHe}IOBaTeHBHOCTeﬁ (TepMI/IHBI, CUMBOJIMYECKUEC
0003HAYCHHUS);
2. MPUMEHSTH (POPMYIIBI, CBSI3aHHBIC C ApU(PMETHUECKON U TEOMETPHUECKON TIPOTPECCUSIMH, U

amnmapat, cOopMHUPOBAHHBIN MPU W3YyUYEHUHN JPYTHX Pa3Ie]IoOB Kypca, K pElIeHUIo 3a/1a4, B TOM
YHUCIIE ¢ KOHTEKCTOM M3 pEeaIbHOM JKU3HU.

OOyuarommiicst no1yuum 603M0HCHOCHIb HAYUUMbCA:

3. pemats KOMOMHHPOBAHHBIE 3a7]a4 C TIPUMEHEHUEM (POPMYJIT N-TO YWICHA U CYMMBI IEPBBIX
N WICHOB apu(PMETHUUECKON 1 T€OMETPUUECKON POTPECCHIA, TPUMEHSISI IIPU TOM armmapaT
YpPaBHEHUI U HEPABEHCTB;



4, MMOHUMATh APUPMETHUECKYIO U TEOMETPUUIECKYIO MPOTPECCHH KaK (GYHKITUH HATYPaTbHOTO
apryMeHTa; CBS3bIBATh apHU(PMETHUECKYIO TPOTPECCHUIO0 C TMHEHHBIM POCTOM, TEOMETPUUECKYIO — C
9KCITOHCHIIMATTLHBIM POCTOM.

OIIUCATEJIBHASI CTATUCTHUKA

OOyyaromuiicss HAy4YUTCsl UCIIOJIB30BATh MTPOCTEHIIINE CITIOCOOBI IPEICTABICHUS U aHAIHA3A
CTAaTUCTUYECKHMX JAHHBIX.

OO0yyaromuiicst MOJYYUT BO3MOKHOCTh TIPUOOPECTH MEPBOHAYATBHBIN OIBIT OpraHu3anuu coopa
JAHHBIX P MPOBEJACHUN OMPOca OOIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAIN3,
MPEJICTABIATH PE3YIbTAThI ONPOCA B BUIE TAOJHUIIBI, TUATPAMMBI.

CJIYYAUHBIE COBBITUS u BEPOSITHOCTH

OO0y4aromuiicss HAyYMTCsl HAXOIUTh OTHOCHTEIBHYIO YaCTOTY M BEPOSITHOCTh CIIy4alHOTO
COOBITHS.

BbINyCKHUK MOJYYHT BO3MOKHOCTD ITPUOOPECTH OIBIT MPOBEACHHUS CITYYaHBIX SKCIIEPUMEHTOB,
B TOM YHCJIE C IOMOIILI0 KOMITBIOTEPHOTO MOJCIUPOBAHNS, HMHTEPIIPETALMN UX PE3YIbTATOB.
KOMBHUHATOPHUKA

OOyuaromuiicss HAy4YuTCs peliaTh KOMOMHATOPHBIE 3a/1a4M Ha HAX0XKACHHUE YK CIIa OOBEKTOB UITU
KOMOMHALHIA.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCS HEKOTOPBIM CIIEITHAIBHBIM MPUEMaM PEIICHHUS
KOMOWHATOPHBIX 33/1a4.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA

MATEMATHKA,9 KJIACC
BJIOK 'EOMETPUA
IIpexmeTHbIE:
Tema Yuamuecs Hay4aTcs Yyammecs moJry4ar
BO3MOKHOCTH
BexTopsl — 0003Ha4YaTh U U300pakaTh BEKTOPHI, — OBJAICTh BEKTOPHBIM

MCTOAOM I PCUHICHUA

— u300paxarb BEKTOP, paBHBIN JAHHOMY, 3312 Ha BbIYUC/ICHAS H

— CTPOUTH BEKTOp, PAaBHbI CyMMe BYX AOKA3aTEIBCTRO,
BEKTOPOB, UCTIONB3Ys npaBuia
TPEYTrOJIbHUKA, MApAIIenorpaMMa, | _ ou6oecry OB

(bopMyIUpOBaTh 3aKOHBI CIIOXKEHUS, BBITOJIHEHNS [IPOEKTOB

— CTPOUTH CYMMY HECKOJIbKHX BCKTOPOB,
HCIIOJIB3YS NPaBUJIO MHOT'OYT'OJIbHHKA,

— CTPOWTHb BEKTOp, PaBHBIA PA3HOCTH IBYX
BEKTOPOB, ABYMSI CITOCOOAMH.

— pemiarthb TEOMETPUUIECKHUE 3aa4uu
UCIIONIb30BAaHUE AalTOPUTMA  BBIPAXKEHUS
4yepe3 JaHHBIE BEKTOPBI, HCIOJb3YsI
mpaBWJia  CIOKEHHWs, BBIYUTAHUS U
YMHOXCHHS BEKTOPA Ha YUCJIO.

— pewmwaTrb MNPOCTEHIINE TIeOMETPHUYECKHE
3a/lauu, ONMUPAsICh HA U3YUEHHBIE CBOMCTBA
BEKTOPOB;




HaxOJIUTh CPEIHIOI0 JTMHHUIO TPAMEIUH IO
3aJaHHBIM OCHOBAHUSIM.

B moBceaHeBHOW KU3HU M NPH U3YYEHUU
APYTUX NpeMeTOB:

HCIIOJIL30BAaTh BCKTOPLI JIA PCHICHUA
HpOCTefIIHI/IX 3aga4 Ha  OIpCACICHUC
CKOPOCTHU OTHOCUTCJIIBHOI'O JABUKCHHA.

Meron — omepupoBaTb ~Ha  0a30BOM  ypOBHE OBJIAJICTh
KOOpAMHAT MMOHATHAMH: KOOpJAWUHATBI BCKTODA, KOOPJAMHATHBIM METOA0M
KOOpPJMHATBl CYMMBI X Pa3HOCTU BEKTOPOB, pelmieHns  3ajad Ha
IIPOU3BE/ICHUS BEKTOpA Ha YUCIIO; BBIUHCJIEHHE u
JI0Ka3aTeNbCTBO;
—  BBIUUCIITH KOOpJMHAThI BEKTOpa,
KOOpAUHATBl  CyMMBl U pazHoOCTU npuobdpectu OIIBIT
BEKTOPOB, KOOPAMHATHI I[POU3BEACHUS UCIIOJIb30BaHUs
BEKTOPA Ha YUCJIO; KOMIIBIOTEPHBIX
IIPOrpaMM I aHaIu3a
— BBIUUCIISITH YTOJI MEXJly BEKTOpaMH, YACTHEIX Cityuaen
— BBIUMCIATH  CKAISPHOE  POM3BEICHHUE B3aUMHOI0
BEKTOPOB; pacronoKeHs
OKPY>KHOCTEH U IPSMBIX;
— BBIUUCIIATH PAaCCTOSHHUE MEXIY TOYKAMHU
I10 U3BECTHBIM KOOP/IMHATAM, npuodpectn OTIBIT
BBITIOJTHEHUS IPOEKTOB
—  BBIUUCIIITH KOOpPIUHAThI CepEeIUHbI
OTpE3Ka;
— COCTaBJISITh YPAaBHEHUE OKPYKHOCTHU, 3Has
KOOPJMHATHI LIEHTPA ¥ TOUKH OKPYKHOCTH,
COCTaBIATh  yYPAaBHEHHE MPAMOM IO
KOOpJIMHATaM JIByX €€ TOYEK;
— pewaTrh MPOCTEHIINE 3aJa4yd METOJ0M
KOOpJUHAT
CoorHomeHus — OHNepHpOBaATH Ha 6a30BoM YPOBHE BBIYHUCIIATH IJIOIAa
MEXKIY MOHATUSIMU: CHHYCa, KOCUHYCa U TaHI'€HCa ¢buryp, cocTaBJIeHHBIX U3
CTOPOHAMH H VTJIOB, JIBYX u Oonee
yriiamu IPSIMOYTOJIbHUKOB,
TpeyroJibHUKA. — UPHMCHAITH OCHOBHOC TapaJlIeNlorpaMMoB,
Cransipuoe TPUTOHOMETPUYECKOE  TOKJECTBO  IpH TPEyTONBHHKOB, KPyTa i
npousBexenue PelICHNH 3314 HA HAXOXKICHHE OJHOM cexropa;
BEKTOPOR TPUTOHOMETpUUYECKOH  (QyHKIMM  uepes - MTomam
APYLYIO, MHOT'OYT'OJIBHUKOB,
— wu300paxkarb Yrol MeXAy BEKTOpaMH, HCTI0/IB3Yst  OTHOLICHUA
BBIUUCIATh  CKAISIPHOE  NPOU3BEICHUE PaBHOBCIIMKOCTH u
BEKTOPOB, PaBHOCOCTABJICHHOCTH,
MPUMEHSITh
— HaxXoAWTh YIJIBI MEXAYy BEKTOpamH, anreGpanuecKuii "
UCIONb3Yys dopmyy CKaJIApHOTO TPUTOHOMETPUYECKUN

IMMPOU3BCACHUA B KOOpAUHATAX,

MaTepHuaia Mpu PelIeHuu
3aJjad  Ha BBIYMCIICHUE




MPUMEHSTh TEOPEMY CHHYCOB, TEOpEMY
KOCUHYCOB,

IPUMEHSITD bopmymy IJI0LAAN
TPEYTOJIbHUKA,

pemiatb ~ OpocTedInMe  3aJa4d  Ha
HaXOXKICHUE CTOPOH u yTJIOB

IMPOU3BOJILHOI'O TPCYI'OJIbHUKA

B moBceaHeBHOI KU3HU U NMPH H3YYEHHH
APYrHUX MpPeIMeTOB:

WCIIOJIb30BaTh BEKTOPBI JIJIsi  PEIICHHS
3a/a4 Ha JBKECHHUE U JEHCTBUE CUII

Iomaaen
MHOTOYTOJIbHUKOB;
npuobdpecTu
MIPUMCHCHHUS
anredpanvecKoro u
TPUTOHOMETPHUIECKOTO
anmnapara npu perieHuu
TEOMETPHUYECKUX 3a/1a4

OIIBIT

Jlnuna
OKPY’KHOCTH U
IUIOIIA/Ib Kpyra

omepupoBatb Ha  0a30BOM  YpOBHE
MOHITUSIMH MPABHIBLHOTO
MHOTOYTOJIbHUKA,

OpUMEHATh (GOpMyIly JUIsL BBIYMCIICHUS
yrIjia NpaBUIbHOTO N-YroJbHUKA.
OPUMEHATH (POPMYJIbl MJIOLIATU, CTOPOHBI
IIPaBWJIBHOIO MHOI'OYTOJIbHHMKA, pajaunyca
BIIMCAHHOM U OIIMCaHHOW OKPYKHOCTH,
HIPUMEHSTh (bopmybl JUTUHBI
OKPYXHOCTH, AYT'M OKPY>KHOCTH, ILJIOIAAH
Kpyra v KpyroBOoro cekropa.

UCIOJIb30BaTh CBOMCTBA MU3MEPEHMsI [UIMH,
YIJI0B IIPU PELICHUH 3a/1a4 Ha HaX0XKJCHHUE
JUIMHBI OTPE3Ka, IpajlyCHON MEpHI yIiia;
BBIUMCIATh  IUIOHIAJM  TPEYrOJbHUKOB,
IPSIMOYTOJIBHUKOB, Tpamnelnuii, Kpyros H
CEKTOpOB;

BBIBOJIUTH (HOpMYITy AJis
BBIYHCIICHUS yria
MPABUIILHOTO n-
VTOJIbHUKA U MPUMCHSITH
ee B MpoIlecce pelieHus
3ajad,

IIPOBOAUTD
JI0Ka3aTeNIbCTBA TEOPEM
o dopmyrne momany,
CTOPOHBI  NPaBUJIBHOIO
MHOT'OYT'OJIbHUKA,

pagMyca BIIMCAaHHOM U
ONMCAaHHOW OKPYKHOCTH
U CIIEACTBHI U3 TEOPEM U
OPUMEHSITh  UX  [pHU
pellIeHnN 3aa4,

— BBIYMCILATH JJIMHY OKPYXKHOCTH H IJIMHY pemarb 3a/laaun Ha
JIyT'H OKPYKHOCTH; JI0Ka3aTEIbCTBO c
—  BBIYMUCIATH JUIMHBI JIMHEWHBIX JJIEMEHTOB HCIIOJIb30BAHMEM
Guryp u ux yribl, UCIIOJIb3Ys H3yUEHHBIE ¢opmyn JJIMHBI
bopMyJIBL. OKPYKHOCTU W JUIMHBI
IyTH OKPY>KHOCTH,
B nosceqHeBHOM KU3HM U NPH H3Yy4YeHHUH opmyn IO 1e i
JIPYTHX NPeIMETOB: ¢uryp.
— peumiarh IIPaKTUYECKHUE 3a7ayd, CBA3aHHBIE
c HaXOXJICHUEM FeOMETPUYECKUX
BEJIMYHH.
JABuxeHus — omepupoBaTh Ha  0a30BOM  YpOBHE MIPUMEHSTH CBOICTBa

MOHATHSMH OTOOpa)KEHHUS TJIOCKOCTH Ha
ceOs ¥ IBUKCHHS,

omepupoBath Ha  0a30BOM  YpOBHE
MOHATUSMH  OCEBOM M  LIEHTPaJIbHOMU
CHUMMETPHUH, TapauIeIbHOTO TE€pPEHOCa,
IOBOPOTA,

JBYOKCHHSI TIPU PETIICHUH
3a1a4,

MNPUMCHATH TTOHATHA:
OCCBasd U HCHTPAJIbHasA
CUMMCTpUA,

MapaJuIeIbHbIN NEPEHOC
U TIOBOPOT B PELLIEHUU
3aj1a4
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pacro3HaBaTh BUJIBI JIBHKCHUH,

BBINIOJIHATh  [TOCTPOCHUE JABWKECHUH C
IIOMOIIBIO HUPKYJIA u HHHeﬁKH,
OCYILECTBIISAT MpeoOpazoBanue uryp,

pacno3HaBaTh 10 yepTekam,
OCYIIECTBIISATh MpeoOpa3oBanusi GUryp C
MOMOIIBID  OCEBOM M IEHTpaJIbHOMU

CUMMCTPUH, MAPATIJICIIBHOIO IICPEHOCA U
IMoBOpOTA.

Havajanubie
cBeleHus
cTepeoMeTpUuu

u3

pacro3HaBaTh Ha YEPTEkKaxX, PHCYHKaX, BBIYUCIISITH 00BEMBI
MOJICTISIX U B OKPYKAIOIEM MHPE IJIOCKUE POCTPAaHCTBEHHBIX
U TPOCTPAHCTBEHHBIC T'€OMETPHYCCKHUEC reoMeTpu4ecKux Quryp,
burypsr; COCTaBJICHHBIX u3
pacro3HaBaTh pa3BEPTKH Ky0a, IPSIMOYTOJIBHBIX
HPSIMOYTOJIBHOTO napajieNnenuresa, HapajuIeIIeIUIeI0B;
IIPaBUJIBHOM INHMpPAaMHUIbI, LWIUHApPA U yriayOuTh U pa3BUTh
KOHYCa, HpECTABICHUS 0
OIpE/ICNIATh 10 JIMHEWHBIM pa3Mepam HPOCTPAHCTBEHHBIX
pa3BEPTKU (UIYpbl JIMHEHHBIE pPa3MeEpbI F€OMETPUYECKUX
camoit purypsl 1 Ha060pOT; burypax;
BBIYUCISITE ~ 00BEM  MPSMOYTOJIHOTO IPUMEHSThH TIOHSTHE
napajuieseIuIea. Pa3BEPTKH ST
BBIITOJIHCHU A

IIPAKTUYECKUX PACUETOB.

00 akcuomax

[Tomyunts Oonee TIyOOKOE

reoMeTpuu npeacTaBjiICHUC O CHUCTCMC
aKCUOM IMJIAaHUMETPHUN n
AKCUOMATHYCCKOM METOJAC
HOBTOpeHI/le MNPpUMCHATH IIpU PCHICHUU 3aa4 OCHOBHBIC COOTHOHICHUA MCKIAY
Kypca CTOPOHAMHU H yTJIaMU IPAMOYTOJIBHOI'O U IMTPOU3BOJIBHOT'O TPCYTI'OJIbHUKA,
IJIAHUMETPHUH

MPUMEHSTH (POPMYJIBI IUIOMIAAN TPEYTOJIbHUKA.
peuars TPEyroJbHUKH C IIOMOIIBIO TEOPEM CHHYCOB M KOCHHYCOB,

MNPUMCHATL TIPHU3HAKKW pPaBCHCTBA
TCOMETPHUICCKUX 3a1a4,

TPCYTOJbHUKOB TIpU  PCHICHUU

MNPUMCHATDH IIpU3HAKH moJ0 oust

TCOMECTPHUICCKUX 3a1a4,

TPCYTroOJIbHUKOB npu  peIICHUU

OnpeaACIATh BUABI YETHIPEXYTOJIbHUKOB U UX CBOﬁCTBa,
HCIIOJIB30BaTh q)OpMYJ'ILI Hnomaneﬁ (I)I/Il"yp JUIA HAaXOXACHUA UX IIIOIMaau,

BBITIOJIHATL YCPTECK IO YCJIOBUIO 3a/1a4H, pCIIATh HpOCTeI\/'II_HI/IC 3aJaa4u I10
TEMEC «quLIpexyr OJIbHHUKH»

HCIIOJIb30BaTh CBOMCTBO CTOPOH YETHIPEXYTOJIbHUKA, OMMCAHHOTO OKOJIO
OKPY’>KHOCTH; CBOMCTBO YIJIOB BIIMCAaHHOI'O YETHIPEXYTrOJbHUKA IpHU
pEIIeHUH 3a71a4,
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— HCIOJIB30BaTh (DOPMYJIBI ATUHBI OKPY>KHOCTH U JYTH, IUIOLIAU KpyTa U
CEKTOpa IIPU PEILIECHUN 3a1a4,

— pelarb reOMETPUYECKUE 3aa4H, OMUPAsCh HA CBOMCTBA KAaCaTEIbHBIX K
OKPYXXHOCTH, IPUMEHSISI JOTIOJIHUTEIBHBIE TTIOCTPOCHHUS, alreOpandecKuii
Y TPUTOHOMETPUYECKUH anmnapar,

— TPOBOAMTH ONEpAIUU HAJl BEKTOPAMU, BHIYUCIATH JJIUHY U KOOPAUHATHI
BEKTOPA, YTOJI MEX/Ty BEKTOPaMHU, paclio3HaBaTh YPaBHEHUsI OKPYKHOCTEMN
U MPSIMOM, YMETh MX UCIIOJIb30BATh

OCHOBHOE COAEP KXAHUE TEM YYEBHOI'O KYPCA
MATEMATHKA,9 KJIACC
BJIOK AJITEBPA (102 YACA, U3 HUX 31 YAC
BHYTPUIIPEJMETHBIA MOAYJIb «(IIPAKTUKYM IO AJII'EBPE»)

IloBTOpeHue Kypca ajaredpsl 8 Kiacca.

1. CreneHb ¢ pauMOHAJBHBIM MOKAa3aTeJIeM.

CrerneHb C LEIbIM ITOKa3aTesieM 1 e€ cBolicTBa. Bo3BeneHne YncIoBOro HepaBeHCTBA B
CTCIICHB C HaTypaJII)HI)IM IIOKA3aTCJIEM. KOpeHI) n-u CTCIICHU, CTCIICHD C paLII/IOHaJH)HI)IM
[IOKa3aTeJIeM.

2. CrenenHasi pyHKIus.

Ob6nacte onpenenenus GpyHkuun. Bozpacranue u yosiBanue GpyHkiuuu. YETHOCTD U
K
He4E€THOCTh pyHKUMU. DyHKIUg V = — -
x

3. Hporpeccuu.

YucrnoBas nocne1oBaTeaIbHOCTh. ApudMeTHuecKas 1 TeoMeTpuyecKas IPOrpeccHy.
@®opMyJIbl N-TO YJIEHA U CYMMBI N IEPBBIX YJICHOB apu(METHUECKON U T€OMETPUIECKON
IIPOrPECCUM.

4. Cuay4aiiHble COOBITHSI.

CoObITHSI HEBO3MOXKHBIE, JOCTOBEPHBIE, CitydaiiHble. COBMECTHBIE U HECOBMECTHbIE
coObITHs. PaBHOBO3MOKHBIE coObITHS. Kitaccuueckoe onpenenenrne BEpoSTHOCTH COOBITHS.
IIpencraBneHune 0 reOMETPUUECKON BEPOATHOCTH. PellleHre BEpOATHOCTHBIX 3a/1a4 C IIOMOIIBIO
KOMOMHATOpUKH. [IpOTHBOIOIOKHBIE COOBITUS M UX BEpPOATHOCTU. OTHOCUTENIbHAS YacTOTa U
3aKOH OOJBIIMX YKcend. TakTHKa Urp, cripaBeIMBbIE U HECTIPaBEIUBbIE UTPHI.

5. CayuaiiHble BeJIMYUHBI.

TaGnuue! pactipeneneHus 3HaueHUH cirydaifHol BenuuuHbl. HarnsiHoe npeacrasienne
pacupeneneHns ciy4aiHOW BEJIMYUHBL: MIOJUTOH YacTOT, AUarpaMMbl KPyTOBBIE, INHEWHBIE,
cronbyarele, rUCTOrpaMMa. [ eHepasibHasi COBOKYITHOCTh U BbIOOpKa. Penpe3eHTaTuBHas BEIOOpKA.
XapakTepuCcTUKU BEIOOPKU: pa3Max, MoJia, MeinaHa, cpeanee. [IpencraBinenue o 3akoHe
HOPMAJIBHOT'O pacIpeieiICHHUs.

6. IToBTopenme. Pemenne 3aaa4 mo Kypcy aaredpsl 7-9 Kiaaccos.
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OCHOBHOE COAEP KAHUME TEM YYEBHOI'O KYPCA
MATEMATHKA,9 KJIACC

bJIOK TEOMETPHUSI (68 YACOB, U3 HUX 20 YACOB
BHYTPUIIPEAMETHbBIN MOAYJIb «ITPAKTUKYM I1O '’EOMETPUN»

BekTOopbl U METOX KOOPAUHAT

[Tonsitue BekTopa. PaBeHCTBO BekTOpOB. CJI0KEHUE M BRIYMTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4rciio. Pa3noskeHne BEeKTopa Mo JIByM HEKOJUTMHEAPHBIM BekTopaMm. KoopauHaTsl
BekTopa. [Ipocreiimme 3agaun B KOOpauHaTaX. Y paBHEHUS OKPYKHOCTH M IPSMOM.
[IpuMmeHeHnE BEKTOPOB U KOOPUHAT MPU PEIICHUH 33]1a4.

OCHOBHaSI eJjab — Hay‘-II/ITB y‘-IaH_II/IXCSI BBITIOJIHATH HeﬁCTBI/ISI Hal BeKTopaMI/I KaK
HaIPaBJICHHBIMH OTPE3KaMH, YTO BaYKHO JUISI IPUMCHEHHSI BEKTOPOB B (PH3UKE; TO3HAKOMHUTH
C MCIIOJIb30BAaHMEM BEKTOPOB U METOJIa KOOPAUHAT MPHU PEIICHUH T€OMETPHUSCKUX 3a/1a4.
BekTop onpenensieTcs Kak HaMpaBJICHHBINA OTPE30K U JCHCTBUS HAJl BEKTOPAMU BBOJISATCS TaK,
KaK 3TO HpI/IHHTO B (1)I/I3I/IKC, T. €. KaK HeﬁCTBHﬂ C HaHpaBHCHHBIMI/I OTpe3KaMI/I.

OCHOBHOE BHUMAaHUE JIOJIKHO OBITh yJIEIICHO BBIPAOOTKE YMEHHIA BHIIIOJIHAThH ONEPAIIUH HAJT
BCKTOpaMI/I (CKJIaZIBIBaTI) BCKTOpI)I 110 HpaBI/IJIaM TpeerJ'II)HI/IKa u napajmeﬂorpaMMa, CTpOI/ITI)
BEKTOp, PaBHBIN Pa3HOCTH JIBYX JaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PAaBHBIN MPOU3BEICHUIO
JTAHHOTO BEKTOpa Ha JIAHHOE YHUCIIO).

Ha npumepax mokaspIiBacTcs, Kak BEKTOPBI MOTYT IPUMEHSITBCS K PEIICHUIO T€OMETPHUYECKIX
3agad. JlemoHcTpupyeTcs 23pPEKTUBHOCT MPUMEHEHHS (POPMYIT 17151 KOOPAMHAT CepeInHbI
OTpE3Ka, PACCTOSIHUS MEXTY ABYMS TOUKAMH, YPABHEHUH OKPYKHOCTH U TPSMOM B
KOHerTHBIX FGOMeTpI/ILIeCKI/IX 3agadax, TEM CaMbIM Jac€TCA HpeILCTaBHCHI/Ie 06 I/I3y‘IeHI/II/I
TEOMETPHUECKUX (QUTYP C TIOMOIIHIO0 METOJIOB aJIreOpHl.

CoOTHOIIIEHHSI MEKIY CTOPOHAMH H YIJIaMH TpeyrojbHuka. CkajsipHoe pou3BeIeHHe
BEKTOPOB

CuHyc, KOCHHYC U TaHTeHC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Perienne TpeyroibHUKOB.
CkanspHoe Mpou3BeIeHHEe BEKTOPOB U €T0 MPUMEHEHHE B TEOMETPUUECKUX 3a/1a4ax.
OcHoBHas 11eJIb — Pa3BUTh YMEHHUE YUAIUXCSI IPUMEHSITh TPUTOHOMETPUUECKHI amnmapar
MIPH pEIICHUH T€OMETPUUYECKUX 3a/1a4.

Cunyc u kocunyc r060ro yria ot 0° 1o 180° BBOASTCS C MOMOIIBIO €TUHUIHOM
MOJIyOKPYKHOCTH, TOKA3bIBAIOTCSI TEOPEMbI CHHYCOB M KOCUHYCOB U BBIBOJIUTCS €111 OJIHA
(dhopMyIIa TUIONIAIA TPEYTOIbHUKA (TTOJIOBUHA TIPOU3BEICHUS JIBYX CTOPOH Ha CHHYC yTJia
MEXIy HUMH). DTOT anmnapat MPUMEHSETCs K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB BBOAUTCA KaK B (U3HKE (IIPOU3BEIECHUE AJTUH BEKTOPOB
Ha KOCHHYC yTJIa MeXay HUMH). PaccMaTprBaroTCs CBONCTBA CKAIIPHOTO MPOU3BECHHUS U
€ro MPUMCHCHHUEC IIPU PCHICHUH TCOMETPHUICCKUX 3aaad.

OcHOBHOE BHUMaHUE CIEAYEeT YASIUTh BEIPA0OTKE MPOUYHBIX HABHIKOB B

MPUMEHEHUU TPUTOHOMETPUYECKOTO ammapara Mpy peleHuH FreOMeTPHUECKHX 3a/1a4.

JJIMHA OKPY/KHOCTH M ILIOIIAAb Kpyra

[TpaBuibHBIE MHOTOYTOTBHUKU. OKPYKHOCTH, ONTMCAHHAS OKOJIO TPABUIIBHOTO
MHOT'OYTOJIbHUKA U BIIMCAaHHAs B HETO. [locTpoeHue mpaBUIIbHBIX MHOTOYTOJIBHUKOB. [[nmuHa
okpyxHocTH. [Imomans kpyra.

OcHoOBHas L1eNb — PaCHIMPUTh 3HAHUE YUaITUXCSl O MHOTOYTOJIbHUKAX; pACCMOTPETh
TIOHATHUS JTMHBI OKPY>KHOCTHU U TUIOMIAIH Kpyra U (JOPMYJIIBI i1l X BeIUMCIEHUs B Hauane
TEMBI JaeTCs ONpEeIeICHNEe TPABIUIILHOTO MHOTOYTOJIbHUKA M PACCMATPUBAIOTCS TEOPEMBI 00
OKPY>KHOCTSIX, ONTMCAaHHON OKOJIO TTPaBUILHOTO MHOTOYTOJIbHUKA U BIIUCAaHHOW B Hero. C
IIOMOIIBIO ONIMCAHHOW OKPYKHOCTH PEILIAIOTCA 3a7a4 O IIOCTPOECHHUH IIPABUIIBHOTO
IECTUYTOJIbHUKA U TPaBUIILHOTO 12-yTroJbHUKA, €CIIU JaH MPAaBWIbHBIN M-yTOJbHHUK.
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@opMyIIbl, BEIPAKAIOIINE CTOPOHY MTPABUILHOTO MHOTOYTOJIBHUKA U PAJNyC BIMCAaHHOU B
HEro OKPY>KHOCTH 4€pe3 PAINyC OMMCAHHOW OKPY>KHOCTH, UCIIONIb3YIOTCS MIPU BBIBOJE
(hopMyI1 JUTMHBI OKPYKHOCTH U TUTOIIAIM Kpyra. BeIBog onupaercs Ha MHTYUTUBHOE
MPEACTABJICHUE O TIpeiesie: IPU HEOIPAHUUYEHHOM YBEJIMYEHUN YUCIIA CTOPOH MPABUIIBHOTO
MHOT'OYTOJIbHHUKA, BIUCAHHOTO B OKPY>KHOCTh, €r0 IEPUMETP CTPEMUTCS K JITTUHE ITOU
OKPY’KHOCTH, a ITOIIA/Ib — K IUIOLIAJM Kpyra, OFPaHUYEHHOI'O OKPY>KHOCTBIO.

JABukenust

Otob6paxenue niaockoctu Ha cebds. [Tonarue nBmxenus. OceBas M LEHTpaJIbHAs CUMMETPUH.
[TapannensHbiii nepenoc. [loBopor. Hamoxenus u 1BuxeHus.

OcHoOBHasl 11€71b — MO3HAKOMUTD YUAIIUXCS C IIOHATUEM JIBUJKEHUS U €r0 CBOMCTBAMH, C
OCHOBHBIMM BHUJIaMU JIBUJKEHUH, C B3aMMOOTHOLIEHUSIMU HAJIOXEHUHN U JBUKEHUH.
JIBM)KEHHE IUIOCKOCTH BBOAMTCA KaK OTOOpakeHME IIJIOCKOCTH Ha ceodd,
COXPAHSAIOIIEE PACCTOSIHUE MEX 1y Toukamu. IIpu paccMOoTpeHuu BUIOB JIBUKEHUII OCHOBHOE
BHUMAaHME yJIeJIAETCs TIOCTPOESHUIO 00pa30B TOYEK, IPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IIPU
OCEBOM U IIEHTPATBLHON CUMMETPHSIX, TapaIjieIbkHOM TiepeHoce, moBopote. Ha addextrpix
IIPUMeEpax MMOKa3bIBAETCS IPUMEHEHHUE JBI)KEHUM [TPU PELICHUH T€OMETPUUYECKHX 3a/1a4.
[ToHsiTHE HAOXKEHUS OTHOCUTCA B JAHHOM KypPC€ K YMCIIy OCHOBHBIX IOHSATHUH.
JloKa3bIBaeTCsl, YTO NOHATHUS HAJIOKEHUS U IBUKEHUS ABISIFOTCSA SKBUBAJIEHTHBIMU: JIH000€
HaJIOXKEHUE ABJIAETCS ABM)KEHHUEM IUIOCKOCTH U 00paTHO. V3yueHue noka3arenbcTBa He
ABJIsIETCA 0053aTENIbHBIM, OJJHAKO CJIEAYET pacCCMOTPETh CBA3b MOHATUN HAJOXKEHUS U
JBUKEHMUSL.

HauanbHble cBeleHUs U3 CTePeOMeTPHH

[Ipeamer crepeomerpusi. MHororpannuk. Ilpusma. [apasmenenunen. Hunmuaap. Konyc.
Cdepa u map.

OcHOBHas 11eJ1b — TO3HAKOMUTH YYaAIIUXCS C MHOTOTPaHHUKAMU; TEJIAMU M TIOBEPXHOCTIMH
BpaILCHHS.

00 akcuomax reoMeTpuu

006 akcromax rtanuMeTpun. HekoTopele cBeieHHs O pa3BUTHH F€OMETPUU

OcHoBHas 11e7b — JaTh OoJee TITyO00KOoe MPEACTaBICHUE O CUCTEME aKCHOM IUTAHUMETPUHU U
AKCMOMATHYECKOM METO/Ie

IloBTOpPEHME

[Tapannenshbie npsMele. TpeyronbHUKH. YeTbpeXyronbHUKU. OKpY>KHOCTb.
OcHoBHasl 11€JIb — HMCIIO0JIB30BaTh MATEMAaTUUECKHE 3HAHUS JUIsl PELIEHUS] pa3IMuHbIX
MaTEMaTHUYECKUX 3a/1a4.
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TEMATHYECKOE IINTAHUPOBAHHUE
MATEMATHKA,9 KJIACC
BJIOK AJI'EBPA

Paznen

Tema ypoka

Koi-Bo yacos

[ToBTOpEHUE Kypca
anreOpsl § kiacca

Hepasencrtpa

KBanparnsie kopHu

KBanpatHsie ypaBHeHUs

KBagparusle HepaBeHCTBA

Bxoanast KoHTponbHAs paboTa

5

CreneHb ¢
paluroHaIbHBIM
oKasarejieM

CrereHs ¢ OCJIBIM ITIOKa3aTCjICEM

Apudmerndeckuii KOpeHb
HaTypalbHON CTETIEHH

MonyJib.
ApudmeTHIecKkuii KOpeHb
HaTypaJIbHON CTENIEHU

CaoiicTBa apupMeTH4ecKoro
KOpHS

Monyiib.
CBoiicTBa apupMeTHIECKOTO
KOpHS

Crenenb ¢ parmoOHAIbHBIM
rokaszaresiem

Monyiib.
Crenens ¢ paluoOHAIbHBIM
MOoKa3areieM

Bo3Benenue B cTeneHb YMCI0OBOIO
HCEpPAaBCHCTBA

Mopyis.
Bo3sBenenue B cTeneHp 4ncIoBOro
HEPABEHCTBA

Mopyis.
Bo3Benenue B CTENEHp YACIOBOTO
HEPABCHCTBA

KontponbHast padora Nel o teme
«CrerneHb ¢ paliMoOHaIBHBIM
MIOKa3aTeIeM»

11

CremneHnas
byHKIUSA

Ob6nacTh onpeneneHust GyHKIUN

Mopyis
Ob6nactp onpeneneHus QyHKIUH

Bospacranue u yobiBaHue
byHKIIUN

Bospacranue u yobiBaHue
byHKIIN

Moaynb
Bospacranue u yobiBanue
byHKIIIN

16

Monayns Bo3pactanue u
yObIBaHUE PYHKIIMU

YeTHOCTh M HEUETHOCTh (PYHKIUH
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YeTHOCTh U HEYETHOCTh (DYHKLIHU

Moaynb
YeTHOCTh U HEYETHOCTh (DYHKIIUU

OyHKIUSA y=K/X

OyHKIUSA y=K/X

OyHKIUSA y=K/X

Moaynb
OYyHKIUSA Y=K/X

Moaynb
DyHKIUSA Y=K/X

Moaynb
DYyHKIUSA Y=K/X

Kontponbnas padora «CreneHHas
hyHKIHN

[Iporpeccuun

Yucaoas I0CJIC€10BAaTCIIbHOCTD

Moayb.
Uucnosas ocien0BaTeIbHOCTh

Apudmerrueckas mporpeccus

Moayb.
Apudmerndeckas mporpeccust

CyMMa 11 4JIeHOB
apu(pMeTHUECKON MPOrpeccuu

Monyib
CyMMa 11 4JICHOB
apru(METHIECKON MPOTPECCHH

Monyiib.
CyMMa 11 4JI€HOB
apudmeTnyecKoil mporpeccuun

CyMMa 11 4JIeHOB
apupMeTUYECKON TTPOTPECCUH

I'eomerpuyeckas
nporpeccus

Monyiib.
I'eomerpuueckas
MIpOrpeccust

CyMMa nepBbIX 1 YWIEHOB
reoMeTPUYECKOM Iporpeccuu

Monaynb
CyMMa nepBbIX 11 YICHOB
r€OMETPUUYECKOU MTPOTPECCUU

Monynsb.
CyMMa nepBbIX IT YWICHOB
F€OMETPUUYECKON MTPOTPECCUU

KonTponbnas pabora
«IIporpeccun»

14

Crnyuaiinble
cOOBITHS

CoObITHsA

BeposiTHOCTE COOBITHS

10
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Mopyis.
BeposiTHOCTE COOBITHS

Pemenue BCPOATHOCTHBIX 3a1a4

Moaynb
Pemenue BeposSTHOCTHBIX 3a1a4

CrnosxeHue 1 yMHOXKEHUE
BepositHocTei

Moaynb
CrnoxeHue 1 yMHOKEHUE
BEPOATHOCTEMN

OTHOCUTENBHASA YaCTOTA U 3aKOH
OOJIBIINX YHUCET

Monyib
OTHOCUTENBHASA YaCTOTA Y 3aKOH
OO0JIBIIMX YHCET

KonTponbnas padora
«CiryuyaiiHble cOOBITHS»

Cny4aiinble
BEJIMYMHbI

TaOnuis! pacripeneneHus

Monyib
Tabnuipl pacnpenencHus

Tloauronsl 4yacToT

Mopyib
Ilosnurons! yacTor

I'enepanbHast COBOKYITHOCTb U
BBIOOpKA

I'enepanbHast COBOKYITHOCTb U
BbIOOpKa

Monaynb
I'enepanbHast COBOKYITHOCTb U
BBIOOpKA

HGHTpaJ'II)HBIG TEHACHIIUN

Mopyis
[lenTpanbHbIe TEHIEHINA

Mepsi pazbpoca

Mopyis
Mepsi pazbpoca

KonTtponbHas pabora
«CiryyaiiHble BETUUHUHBD»

12

MmuoxectBa Jloruka

Muoxectsa.

BrickazpiBanus. Teopemsl

CJ'ICIIOBaHI/IC 1 PaBHOCHUJIbHOCTbD.

YpaBHEHHE OKPYKHOCTH.

Monynb.
VYpaBHEHHE OKPYKHOCTH.

YpaBHeHHE IPAMON.

10

Monaynb.
VYpaBHEeHHE PSIMON.
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MHokecTBa TOUEK HA
KOOPJAMHATHOM INIOCKOCTH

Moaynb.
MHokecTBa TOUEK Ha
KOOPJMHATHOM IJIOCKOCTH

KontposbHas padoTa 1mo teme
«Mnuoxectsa Jloruka»

[ToBropeHnwue kypca
anreopsl

Anrebpanyeckue BbIpaKeHUS

YpaBHEHUS C OMHUM
HEU3BECTHBIM

OI[HO‘-IJIGHBI 1 MHOI'OYJICHBI

PazoxxeHne MHOTOYWIEHOB HA
MHOKHATEIN

Paznosxenne MHOTOWJIEHOB Ha
MHOXHUTCIIN

Anrebpanueckue 1poou

Anrebpanueckue 1poou

Jluneiinast QyHKIHS

CucteMbl ypaBHEHHH

OeMEHTHI KOM6I/IHaTOpI/IKI/I

Hepagencrtpa

KBagparusie KOpHU

KBaI[paTHBIC YpaBHCHU

KBanpartuunas pyHKIus

KBanpatuunas QpyHKIus

KBagparusie HepaBeHCTBA

CrenieHs ¢ parHOHaJIbHBIM
IIOKa3aTcjIicM

Crenennas pyHKIUSA

IIporpeccuu

IIporpeccuu

Crnyuaiinblie COOBITUS

Cayyvaiinble BeTUYHHbI

Mmuoxectna. Jloruka.

UToroselii TecT

24
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TEMATHYECKOE IINTAHUPOBAHHUE
MATEMATHKA,9 KJIACC
BJIOK 'EOMETPUA

Ne i/

Paznen

Komn-Bo
JacoB

Tema ypoka

[ToBTOpeHue kypca
reoMeTpuu 8 kiacca

2

quBIpCX}’FOHBHI/IKI/I, Ijiomaab

[TonoGHbIe TpeyronbHUuKH, OKPYKHOCTh

Bexkrops!

ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB

Monaynb
OTKJ1aIbIBaHNE BEKTOPA OT JAHHOW TOYKH

CymMma JIByX BEKTOPOB

3aKOHBI CIIOKEHUS
BekTtopos. [IpaBuio napainenorpamma

CyMMa HECKOJIbKUX BEKTOPOB

Brrunranue BEKTOpoB

HpOI/I?»BeI[eHI/Ie BCKTOpAa Ha YHUCJIO

Mopyns

[IpumeneHne BEKTOPOB K
pEIIECHUIO 3a/1a4

Cpenusist TuHUS Tpaneun

Konrtponsnas pabora
«Bektopsl»

Meron koopauHaT

10

Pasnoxenune BekTopa 1o 1ByMm
HEKOJJIMHEAPHBIM BEKTOpaM

KOOpI[I/IHaTBI BCKTOpa

CBsi3bp MEX]ly KOOpJIMHATaAMH BEKTOpa U
KOOPJIHMHATAMM €r0 Hadaja U KOHIA

Mopyis
IIpocreiimne 3a1a4u B KOOpAUHATAX

Mopyis
Pemenne 3agau

ypaBHCHI/IC JJMHHUH Ha ITJIOCKOCTHU

VYpaBHEHHE OKPYKHOCTH

YpaBHeHUE IPAMOI

B3anMHOe pacnionokeHne 1ByX OKpy>KHOCTEH

KonrponsHas padora
«Meron KoopauHAT»

14

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC
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COOTHOILIEHUS MEKTY
CTOPOHAMH U YTJIAMH
TpeyroiabHuka. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB

OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
@opMyIIbl IPUBEACHUS

CDOpMy.]'II)I JJIs1 BBIYHUCIICHUA KOOPANHAT TOUKHU

Penrenue 3anau

Monaynb
Pentenue 3amau

Teopema o IIoOIa KA TPEYTOIbHUKA

Pemenue 3agau

Teopema cuHycOB

Teopema KOCHHYCOB

Pemenuie TpeyroabHUKOB

Monaynb
Pemenne TpeyroibHUKOB

Monyiib.
W3mepuTtenbHbie pabOThI

Monaynb
Pentenue 3amau

KonTponbaas padota « COOTHOIICHUS MEXTY
CTOPOHAMU U yTJIaMHU TPEYTOJIbHUKA.
CxasipHO€ TPOU3BECHUE BEKTOPOBY

JInHa OKpYXHOCTH U
IIouiaib Kpyra

11

Monayns
[IpaBUIBHBIN MHOTOYTOJIbHUK

OKpY>KHOCTb, OITMCAHHAs OKOJIO MPAaBUIBHOIO
MHOT'OyTOJIbHUKA

OKpy>XHOCTb, BIIMCAHHAS B MPABUJIbHBIN
MHOT'OYTOJIbHUK

Mopyns
Pemnrenne 3amau

@opMyIIbI IS BBIYUCIEHUS MIJI0IIA N
MIPaBUILHOIO MHOI'OYT'OJIBHUKA, €70 CTOPOHBI
Y pajnyca BIMCAHHOW OKPY’KHOCTH

Mopyns
ITocTpoeHne npaBUIbHBIX MHOTOYTOJIBHUKOB

JlinHa OKpyKHOCTH

ITnomans xpyra

[Tmomaas KpyroBoro cekTopa

Monyib.
Penrenue 3amau

KonrtponsHas padora «J{1mHa OKpY>XKHOCTH U
IIOUIA/lb KpyTray

JBroxeHus

OTtobpaxeHue MIOCKOCTH Ha ceOs

ITonsTHE NBMKEHUS

Monyns Pemenue 3agau

[TapajutenpHBIN IEPEHOC

IToBopoT

Monaynb
Penrenue 3amau
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KontponbHas padota «JIBuxeHuE)

HavannHble cBeneHus U3
CTEpPEOMETPUH

Monaynb
[Ipenmer crepeomeTpumu.

Monaynb
Muororpannuk. [Ipusma. [lapannenenumnen

Monaynb
O0ObeMm Tena

Monaynb
CBolicTBa IPSIMOYTOJIBHOTO
napajuiejenunea. nupaMmuaa

006 akcroMax reoMeTpuu

Monaynb
Hekotopsie cBesieHUs 0 pa3BUTUU T€OMETPUU

Nrtorosoe noBropeHue

10

Bexkrops!

IIpocreiimne 3a1a4u B KOOpANHATAX

CooTHoIIeHUSA MECXKAYy CTOpOHaMHU U yrilaMu
TPEYTOJIbHUKA

CoOTHOIIEHUS MEX]Ty CTOPOHAMHU U YTJIaMU
TPEYTOJIbHUKA

CkansipHO€ IPOU3BE/IEHUE BEKTOPOB

Pemenue TPECYTroJIbHUKOB

I[J'II/IHa OKPY’KHOCTHU

[Tmomaas kpyra

Htorosas KOHTpoJIbHAs paboTa

Pabora Hag ommmOkamu

Mopnynpe TOroBBIN YpOK

JIUCT UBMEHEHUU

No i/t

Hara Tema ypoka

Kon-Bo | Hcnonbe3yemsiii | KonTpoas

4acoB pecypce /obpatHas CBsI3b
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