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HOACHUTEJIBHASA 3ATIMCKA

['eomerpust kak OJWH M3 OCHOBHBIX PAa3JENOB IIKOJbHOM MATEMATHKH,
UMEIOIMK CBOEH 1EeNbl0 00€CNEeYnTh M3YyUEHUE CBOMCTB M pa3MepoB QUryp, UX
OTHOIIEHUM W B3aUMHOE PACIOJO0XEHHUE, ONUPAETCS Ha  JIOTUYECKYIO,
JI0KA3aTeNIbHYI0 JIMHUKO. [IeHHOCTh HM3ydeHUs T€OMETPUHM Ha YPOBHE OCHOBHOI'O
o0rmiero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNCS YIUTCSI TIPOBOIUTH
JIOKA3aTENIbHBIE PACCYKAECHHUS, CTPOUTH JIOTUYECKNE YMO3AKIFOUEHHUS, TOKA3bIBATh
UCTUHHBIE YTBEP)KICHUS M CTPOUTh KOHTPIIPUMEPHI K JIOXKHBIM, MPOBOAUTH
pacCyXJIeHuss «OT IIPOTUBHOIO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
dbopmyIUpoOBaTh OOpPATHBIE YTBEPKICHUS.

Bropoil 1enp0 u3ydeHus TEeOMETPUU SBJSETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPH PEHICHUM KaK MATEMaTUYECKUX, TaK W IMPAKTUYECKUX 3aaad,
BCTPEUAIOIIHNXCA B pealbHOM Ku3HU. OOydaromwuiicss TOJDKEH Hay4YUThCS
ONPENIENIUTh TEOMETPUUYECKYIO (PUTYpy, ONMHUCATh CJIOBAaMU JAHHBIA YEPTEX WU
PUCYHOK, HAWTH IJIONIa/b 3€MEIBLHOIO Y4acTKa, pacCUYuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOT'O KaOens Wiu TpedyeMmble pa3Mepbl Tapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIHUTENIbHAS JIUHUA B U3YYEHUU T€OMETPUHU.
[Ipu pemnienuu 3aga4 NPaKTUYECKOTO XapakTepa OOYUYaIONIMICA YYUTCA CTPOUTH
MaTeMaTUUYECKUE MOJEIM PEAIbHBIX JKU3HEHHBIX CUTyallMi, MPOBOAUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTD IMOJYYEHHOIO PE3YJIbTaTA.

Kpaiine BakHO TOTYEPKUBATH CBS3M TEOMETPUU C JIPYTUMH Y4EOHBIMU
npeaMeTaMu, MOTHBUPOBAThH UCIIOJIB30BATh ONPEIEICHUS FeOMETPUIECKUX (DUryp
U TIOHSTHM, JEMOHCTPUPOBATH NMPUMEHEHUE TOJYUYECHHBIX YMEHUU B (PU3UKE U
TEXHUKE. OTH CBA3M Hauboiiee spKO BUAHBI B TeMax «BekTopsy,
«Tpuronomerpruueckne cooTHoweHUs», «Meronx koopauHat» U «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIC pa3Ieiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBoicTBay, «M3mepeHue
FEOMETPUUYECKUX  BEIUYMH», «JleKapTOBBI KOOpPAMHATBI HAa  IIOCKOCTH,
«Bekropbl», «JIBrxkeHus miockoctny, «IIpeodpasoBanust mogo0us ».

Ha u3ydenne yueGHoro kypca «I'eomerpus» orBogutcs B 9 kimacce — 68
4yacoB (2 yaca B HEZEIIO).



COJEPXAHME OBYYEHUA
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMYIIbI TPUBEICHMUS.

Pemienne TtpeyrompHukoB. TeopemMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemrenne npakThdecknx 3agad C HMCIOIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nompodusi. [lonobue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NpPOU3BENECHHM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOM.

BekTop, anuHa  (MOIyNb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPBI,
IPOTUBOMNOJIOKHO  HANpPaBJIECHHBIE  BEKTOpPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINl€pallMM HaJ BeKTOopaMu. PasimokeHue BEKTOpa 1o IBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalaspHOE INPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPJAUHATHI HA IUIOCKOCTU. Y PABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpPAMHATAX, IIEPECEUCHUE OKPYKHOCTEM M NMpPAMBIX. METO KOOpAUHAT U €T0
IIPUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJdbHHUKU. [[nmuHa okpyxHOCTH. ['pamycHas u
paauaHHas Mepa yriia, BBIYMCIECHHUE JJIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMeHTa.

JIBMKEHUsI MUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QuUryp (semMeHTapHbIe
npeactasienus). [TapannensHeiit nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE Ppe3yJabTaThl OCBOCHHS IPOrpaMMbl  y4yeOHOTro Kypca
«"eoMeTpus» XapaKTepU3yrTCS:

1) naTpuoTHYeCKOEe BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K MPOIUIOMY UM HACTOAIIEMY POCCHMCKOU
MaT€MaTUKH, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHUSIM  POCCHUUCKHX
MAaTEMATUKOB M POCCHUIMCKOM MaTe€MaTHYE€CKOW IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JOCTIKEHUN B IPYTrUX HayKaX W MPUKIAAHBIX cdepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEHN TpakJaHUHA M peau3alliu ero
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
pa3IUYHBIX CTPYKTYp, SBJICHUMN, MPOLEAYp Tpa’kJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTHKEHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTUE B PEIICHUU MPAKTUUECKUX 3a7ad
MaTeMaTUYECKOW HAIpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa30oBaHUs Ha TPOTSHKEHHHM BCEH JKM3HM ISl YCHENHOW MpodeccHoHaTbHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIBHOU TPACKTOPUHU 00pa30BaHUSI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M O0IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCThIO K  OSMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajJladu, pEIICHUN, pacCyX JAeHUW, YMEHHUIO BHUIECTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAllMEd B JIEITEILHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YeJIOBEKa, MPHUPOILI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKu Kak cdepbl 4YelOBEYECKON
NEATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JJISI Pa3BUTHS LUBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUSI MHUPA, OBJIAJECHUEM MPOCTCUIIMMHU HABBIKAMHU HCCJIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usnmueckoe BocnuraHue, (GopMHpOBaHHE KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pOBOro  oOpaza KM3HM  (30pOBOE  NHTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTbB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PElIeHMs 3a]1ad
B 00JJACTU COXPAHHOCTU OKPY)KalOMIeH cpeipl, IUIAHUPOBAHUS TOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IOCJIEICTBUI ISl OKpY’Karolled cpeabl, OCO3HaAaHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHSAOIUMCS YCJOBHAM COUMAJIBHOW W NMPHUPOTHOH
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSAX HEOINPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO ACSATEINbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JPYTUx JIOAeH, nmpuoOpeTaTh B COBMECTHOM [€ATETbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBI0O B (OPMHpPOBAHUM HOBBIX 3HAHUWA, B TOM YHUCIE
(GbopMynupoBaTh UEH, MOHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEM, IUIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMiO, BOCIHPHUHHMATH
CTPECCOBYIO CHUTYalMI0O KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMpPOBATH U OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Io3HaBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

baszoBble JlornuecKue 1eicTBUA:

e BBIABIATH U XapaKTEPU30BaTh CYILIECTBCHHBIC NMPU3HAKM MaTEeMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIIEHWH MEXAYy MOHATUAMH, (HOPMYITHPOBATH
ONpENENICHUs]  NOHATHW, YCTAHABIMBATH  CYIIECTBEHHBIM  NPHU3HAK
KJIaCCU(PUKALIMU, OCHOBAaHUS Il OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOrO aHAJIN34,

e BOCIpUHUMATh, (OPMYJIHPOBATH M  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpULATENbHBIC, €IMHUYHBIE, YacTHbIE W OOIIHe,
YCIIOBHBIE;



BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPKIACHUSX,
npenjaraTb KpUTEpUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;
JieNaTh BBIBOJABI C HCIIONB30BAHMEM 3aKOHOB JIOTMKH, JENYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIFOUCHHU 110 aHAJIOTUH;

pa30OupaTh J10Ka3aTebCcTBA MATEMATUUYECKUX YTBEPKICHUN (MpsSMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOATEIBHO HECIIOKHBIE JI0KA3aTEeNbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAaWBaTh apPryMEHTAllMI0, NPHUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh crnoco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpPATh Haubojee MOAXONAUIMI C ydérom
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bCKHue J1eHCTBHA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIICIOBATCILCKUHA HWHCTPYMEHT ITO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (DHUKCUPYIOMIFE MPOTUBOpPEUHE, MpPOOIIeMYy,
CaMOCTOSTEILHO YCTaHABIMBAaTh HWCKOMOE U JlaHHOE, (HOpPMHUPOBATH
TUIIOTE3Y, apryMEHTHUPOBATh CBOIO MO3UIIMI0, MHEHUE,

NPOBOJNUTH IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOIA;
CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIEHHS] U BBIBOJBI MO pe3ybTaram
NPOBEAEHHOTO HAONIOACHUS, WCCIEAOBAaHUsA, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IIPOIECCa, a TAaKKE BBIJIBUTaTh
IPEITOI0KEHHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIMM, AHHBIX,
HEOOXOAMMBIX JIJISl PEIICHUS 3a/1a4H;

BbIOHMpaTh, aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U HWHTEPIPETHPOBATH
uH(GOpPMAIIUIO PA3IUYHBIX BUAOB U (OPM IIPEICTABIICHNUS,

BbIOWpaTh GopMy TpeACTaBiICHUS WHPOPMAMA ¢ HWLIIOCTPUPOBATH
peliaeMble 3aJaud CXeMaMu, JuarpaMMaMH, HWHOM Tpadukod H uX
KOMOWHAIIMSIMU;

OLICHUBATh HAASKHOCTh HH(OpPMAIUU TIO KPUTEPUSIM, MPEIIOKESHHBIM
YUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKIACHHUA B COOTBCTCTBUH C YCIOBUAMU
" OCJsIMHU 06HIGHI/IH, ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUSA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJY PELICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ysbTarT;

B X0JI€ 00OCYXXJICHHS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY O0CYXIa€MON TEMBHI,
npoOJIeMbl, pelIaeMon 3a/1aud, BHICKA3bIBaTh UICH, HAIIEJIEHHbIE Ha TTOWCK
pElIeHUsl, COIOCTABIAThH CBOM CYXKACHUS C CYXICHUSIMU JPYrux
YYaCTHUKOB JHayiora, OOHApYKHBAaTh pa3jiMuue WU CXOJCTBO MO3UIIMH, B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
MPEACTABIATh pe3yIabTaThI penieHus 3a/1a4u, AKCIIEPUMEHTA,
WCCIICIOBAHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYIIICHUS
C yu€ToM 3a/a4 Mpe3eHTAIlUU U OCOOEHHOCTEN ayUTOPHH;

MMOHUMATh U UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUYaTbLHON
paboThI MPHU PEIICHUU YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATH 11€1b COBMECTHOM AESATENbHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOU paboThl, pacnpenensatb BHAbl pabOT, JI0roBapuBaThCH,
00CyXKIaTh MPOLIECC U pe3ysbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBAaTb B TIpynmnoBbIX ¢opmax padoTel (00CyxkaeHus, OOMeH
MHEHHSIMU, MO3TOBBIE IITYPMbI U IPYTHE), BBITIOIHATH CBOIO YacTh pabOThI
U KOOPAWMHUPOBATH CBOM JIEUCTBUA C JPYTMMH WIEHAMHU KOMAaH/IbI,
OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOUIMN MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

CaMOCTOSTENFHO COCTAaBJATH IUIaH, alTOPUTM pelIeHHs 3adaud (WIH ero
4acTh), BBIOMpATh CHOCOO pelieHuss ¢ y4ETOM HMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUaHTHI PElIeHUI ¢ Y4ETOM HOBOM MH(POPMALIIH.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN HHTE/JIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca 1 pe3yibTara
pELICHHS] MATEMAaTUYECKOW 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPhIE MOT'YT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJECHHBIX OIMIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH MOCTABICHHON LIEIU U
YCJIOBUSIM, OOBSCHSATH MPUYUHBI JOCTHXKEHUS WU HEIOCTIKCHUS LIENH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 9 kJjacce 0Oy4arOUIMHCS TMOMYYUT CIEAYIONINE
peIMETHbIE PE3yJbTaThI:

3HaTh TPUTrOHOMETpUYECKHEe (GYHKIMH OCTPBIX YIJOB, HAXOJUTh C UX
IOMOIIBIO PA3JIMYHBIE 3JEMEHTHl IMPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («peuieHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXonuTh (C MOMOIIBIO KAIBbKYJISITOPA) JJIUHBI
U YIJIbl [Tl HETaOJUYHBIX 3HAYEHUH.

ITonb30Batbest hopmynamMu NPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUISl HAaXOXJIECHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUYECKUMU
BEITUYMHAMM.

Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCMHYCOB ISl HAXOXK/ICHUS Pa3IuYHbIX
AJIEMEHTOB TPEYroJIbHUKA («pPELICHHE TPEYroJbHUKOBY»), NPUMEHATh HX IpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagers moHsTMsMH  npeoOpa3oBaHUS  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX Puryp. [1onb30BaThCs CBOMCTBAMHU MO100US MPOU3BOJIBHBIX
¢uryp, yMmerb BBIYMCIATH JUIMHBI W HAaxXOOuUTh YIJIbl Y TMOAOOHBIX (QUTYD.
[IpumeHsaTh, cBOMCTBA MOAOOMS B MPAKTUUECKUX 3ajJadax. YMETh NPHUBOIUTH
IpUMEPbI TOJOOHBIX PUTYP B OKPY’KAOILIEM MHUPE.

[Tonb30BaThCs TEOPEMAMU O MPOU3BEIEHUN OTPE3KOB XOP/, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaPaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUYECKHM M (PU3HYECKUI
CMBICJI, MPUMEHATH WX B PEUICHUU T'E€OMETPUUYECKUX U (PU3NYECKHX 3a/ad.
IIpuMeHATh CKAJIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IIUH U YIJIOB.

ITosnb30BaTbCS METOAOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHATh €r0 B
PELIEHNH T€OMETPUUECKUX U MPAKTUYECKHX 3a/1a4.

Bnaners NOHATHSMHU NMPAaBUIBHOIO MHOIOYT'OJIbHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI TYTH OKPYXXHOCTH W PaJUaHHON MEpHI yria, yMETh BBIYMCIIATH IUIOIIAIb
Kpyra u ero yacreil. [I[puMeHATh ojay4yeHHble YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoguts ocu (Wiaum LEHTpbI) CUMMETpuHM (GUTYp, TPUMEHATH JABMKEHUS
IJIOCKOCTH B IMPOCTEUIIUX CIydasiX.

IIpuMeHATh MONydeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U ITPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHHEM MOJ00MS W TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YyACh, TAE
HE00XOUMO, KAJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM nu@poBbIe
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypchbl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 | 0 bu6nuoreka [IOK
CHHYCOB. Penienue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
) [TpeoGpa3oBanue nogodus. Merpudeckue 10 | 0 bubmmorexa LIOK
COOTHOILIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 Bextope! 12 | 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPIUHATHI HA MIIOCKOCTH 9 1 0 bubmmorera [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBrIbHBIC MHOTOYTOJIBHUKH. J[TMHA 0
5 05 YKHOCTH ! TIIIO y: b Kpyra . 8 0 bubmmorexa [IOK
Py B Ilu pyra. https://m.edsoo.ru/7f41al2c
Borunciienue momaaein
0 bubmuorexa [IOK
6 6
JIBHIKEHUA IIOCKOCTH https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIHS 7 ) 0 bu6nmuorexa [IOK
3HaHUH https://m.edsoo.ru/7f41al2c¢
OBIIEE KOJIMYECTBO YACOB IIO [TPO'PAMME 68 6 0




IHOYPOYHOE INIAHUPOBAHUE

7 KIIACC
9 KUIIACC
KonuuecrBo yacoB DJIEeKTPOHHbIE
Ne nugposbie
Tema ypoka Kourposabnbie  IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Onpenenenrie TPUrOHOMETPUUECKHUX | 0 0 bubnnorexa [IOK
¢bynkuumii yrimos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyIIBI IPUBEAECHUS 1 0 0 bubamorexa [TOK
https://m.edsoo.ru/8a148920
0 0 bubmuorexa [IOK
3 Teopema KOCUHYCOB 1
https://m.edsoo.ru/8al14336¢
0 0 bu6nmoreka [IOK
4 TeopeMa KOCMHYCOB 1
https://m.edsoo.ru/8a148920
0 0 bubnmoreka [JOK
5 Teopema KOCUHYCOB 1
https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCOB 1 0 0 bubmorexa OK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1 0 0 bubmorexa HOK
https://m.edsoo.ru/8a148920
8 Teopema cuHycoB 1 0 0 bubmorexa HOK
https://m.edsoo.ru/8a148920
9 HaxosxneHnue niiiMH CTOPOH M BEJIMYUH YIII0B | 0 0 bubnmoreka [JOK
TPEYrOJILHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroapHUKOB 1 0 0 brbmorexa LIOK

https://m.edsoo.ru/8al42ac0




bubmuorexa [IOK

11 P
CHICHHE TPEYTOILHHKOB https://m.edsoo.ru/8al42ac0
12 Pemienue TpeyroabHUKOB brbmorexa LOK
peyr https://m.edsoo.ru/8al42ac0
13 Pemrenue TpeyroibHUKOB buommorera OK
peyr https://m.edsoo.ru/8al42ac0
14 [IpakTrueckoe NpUMEHEHHE TEOPEM CHHYCOB bubnmoreka [JOK
1 KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTrueckoe NpUMEHEHHE TEOPEM CUHYCOB bubnmorexa [IOK
H KOCHHYCOB https://m.edsoo.ru/8a148920
16 KonTponbhas pabora no teme "Pemienue bubnmoreka [JOK
TPEYroJibHUKOB" https://m.edsoo.ru/8a14392a
bubmuorexa [IOK
17 Ilo € 0 mpeoOpas3oBa 07100
HATH 1P PasOBAHMH TIOAOOHA https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI OTOOHBIX bubnnorexa [IOK
¢buryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DJIEMEHTHBI ITO00HBIX bubnuorexa [IOK
¢buryp https://m.edsoo.ru/8a148920
Teopema o mpou3BeI€HUN OTPE3KOB XOPJ,
20 T€O peMa omn pomse €HUU OT p631<013 ’ bubamorera HOK
p P a p . https://m.edsoo.ru/8a14406e
CEKYILIUX, TEOpEMa O KBaJpaTe KacaTeIbHOU
TeopemMa 0 MpoU3BEAECHUN OTPEZKOB XOP/I,
21 TEO peMa on pomBe €HUU OT pe3KOB ’ bubmmorexa [IOK
P p a p . https://m.edsoo.ru/8al441a4
CEKYIINX, TEOpeMa O KBaJpaTe KacaTeJIbHON
Teopema o mpousBe€HUN OTPE3KOB XOPJ,
22 TEO peMa on pomBe €HUH OT p€3KOB ’ bubamorexa [OK
P P 4 P . https://m.edsoo.ru/8al442da
CEKYIIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOU
23 [IpuMeHeHue TeopeM B pelIeHUU bubmuorexa [IOK




TCOMECTPHUYCCKUX 3aaaY

https://m.edsoo.ru/8al143f06

[IpumeneHne TeopeM B peleHnn

bu6nuorexa LIOK

24 reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
)5 [IpumeHeHne TeOpeM B peIIEHUU bubnnorexa [JOK
TeOMETPHUYECKHUX 3a/a4 https://m.edsoo.ru/8a144578
Kontponbhas paboTa o teme
26 "[IpeobpazoBanue nomodbusi. Metpuueckue bubmmorexa [OK
" https://m.edsoo.ru/8al447a8
COOTHOILIEHUS B OKPY’KHOCTH
7 Omnpenenennie BeKTOpoB. PU3NUeCcKuil 1 bubnuotexa [IOK
F€OMETPUUYECKUN CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
)3 Crno>xeHue ¥ BBIYUTAaHHUE BEKTOPOB, bubnmnoreka [JOK
YMHOKEHUE BEKTOpa HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxxeHue 1 BBIYUTaHUE BEKTOPOB, bubmuotexa [IOK
YMHOJKEHHAE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BEIYUTAaHHUE BEKTOPOB, bubnnoreka [JOK
YMHOXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a148920
31 Pa3noxxeHue BekTopa 1o 1ByM bubnnorexa [IOK
HEKOJUIMHEAPHBIM BEKTOpPam https://m.edsoo.ru/8a148920
bu6mmoreka [IOK
32 Koopaunater sexropa https://m.edsoo.ru/8al44fbe
13 CxkansipHoe MpOU3BEICHUE BEKTOPOB, €TI0 bubmuorexa [IOK
MPUMEHEHHE JJI1 HaXOXKICHUSA [UIMH U YIIIOB https://m.edsoo.ru/8a14539¢
34 CkanspHoe MPOU3BEICHUE BEKTOPOB, €T0 bubnmnoreka [JOK
MIPUMEHEHNE UL HaXO0XKIECHUS UINH U YTIIOB https://m.edsoo.ru/8a14550e
35 Pemrenue 3aau ¢ moMoILbIO BEKTOPOB bubmmorexa [IOK
https://m.edsoo.ru/8al44c3a
bu6nmorexa [IOK
36 Pemenue 3aga4 ¢ moMoIibrO0 BEKTOPOB

https://m.edsoo.ru/8al1458c4




37 IIpumeHeHne BEKTOPOB IS peLleHUs 3a1a4 bubnnorexa [IOK
(107637041 https://m.edsoo.ru/8a148920
bu6mmoreka [IOK
38 K 0 "B "
OHTpOJIbHAs paboTa 1o Teme "BekTopsl hitps:/m.cdsoo.ru/8a145b08
39 JlexapToBbI KOOPAUHATBI TOYEK Ha bubnnorexa [IOK
IUIOCKOCTU https://m.edsoo.ru/8a148920
bu6mmoreka [IOK
40 VYpaBHeHne o
PABHEHHE HPAMOH https://m.edsoo.ru/8al145c48
bu6nuorexa LIOK
41 i
¥/ PaBHCHIE MpAMOI https://m.edsoo.r/Sal48920
bu6nuorexa [IOK
42 v
DABHEHHUE ORPyHHOCTH https://m.edsoo.ru/8al14635a
43 Koopaunatsl TOUeK nepecedeHus bubnmorexa [IOK
OKPY’KHOCTH U NIPSAMOU https://m.edsoo.ru/8a146620
44 Meroa KOOpAMHAT IPU PEILIEHUU bubnnorexa [IOK
TeOMETPUUYECKUX 3a1aY, IIPAKTUYECKUX 3a0a4 https://m.edsoo.ru/8a148920
45 MeTto KOOpAWHAT MPU PELICHUHT bubnnoreka [JOK
FeOMETPUYECKHUX 3a1a4, IPaKTUYCCKUX 3a7a4 https://m.edsoo.ru/8a148920
46 Meroa KOOpAMHAT PU PELLIEHUU bubnnorexa [IOK
Te€OMETPUUYECKUX 3a11aY, IIPAKTUYECKUX 3a0a9 https://m.edsoo.ru/8a148920
47 Kontponbnas padota o teme "JlexkapToBbl bubnunoreka [JOK
KOOPJAMHATHI Ha TIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 IIpaBunBHBIE MHOTOYT'OJIBHUKH, BEIYUCIICHUE bubnnorexa [IOK
HUX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 4 .
HCI0 T JUTHHa OKpYIKHOCTH https://m.edsoo.ru/8al472c8
bub6 OK
50 Yucno n. J[nHa okpyxHOCTH nommorexa 11

https://m.edsoo.ru/8al4714c




bubmuorexa [IOK

> JliHa yrit OkpysKHOCTH https://m.edsoo.ny/8a1 48920
bubnuotexa [IOK
52 Pammarsas Mepa yria https://m.edSO(I)l.m/Sal4714c
bubnmoreka [JOK
>3 Hlnomans kpyra, CeKTOpa, CErMeHTa https://m.edSO(I)l.ru/Sa147426
bubnnorexa [JOK
>4 Tlromazs Kpyra, CeKTOpa, cermenta https://m.edsogru/Sal47750
bubnuotexa [IOK
53 Hlromazs kpyra, ceKTopa, cervera https://m.edsogru/Sa147750
56 IlonsiTHe 0 ABMXKEHUH INIOCKOCTHU bubnmorexa [OK
https://m.edsoo.ru/8al147c82
57 [TapannenbHbIN IEPEHOC, TOBOPOT bubamorexa [IOK
https://m.edsoo.ru/8a147f16
58 [lapannensHbIil IEpeHoc, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8al47f16
59 [TapanienpHblil nepeHoC, TOBOPOT bubmorexa OK
https://m.edsoo.ru/8a148920
60 [TapannensHbIi IEpeHoc, TOBOPOT bubamorexa [IOK
https://m.edsoo.ru/8a148920
61 [IpumeHeHre ABMKEHUN TIPU PEIICHUH 337124 bubmmorexa [IOK
https://m.edsoo.ru/8a1480e2
KontponbHas paboTa mo TeMam
62 "[IpaBUJIbHBIE MHOTOYTOJIbHUKH. bubamorera LOK
OKpyHOCTS. JIBISKeHHA TOCKOCTH" https://m.edsoo.ru/8a148920
[ToBTOpenue, 06001IeHNE, CCTeMaTH3alIUs
63 3HaHUM. MI3MepeHne reoMeTpuyecKux bubmorexa OK

BeJMYUH. TpeyroabHukH

https://m.edsoo.ru/8al148524




[ToBTOpenue, 06001IeHNE, CHCTeMaTH3alIUs
64 3Hanuii. IlapannensHble U 1 bubmmorexa HOK
- AP https://m.edsoo.ru/8a148650
MIEPIICHIUKYJISIPHBIC TIPSIMBIC
[ToBTOopenue, 0000IIEHNE, CUCTEMATU3ALIIS
65 3HaHu. OKPYKHOCTB U KPYT. | bubmuorexa [IOK
['eomerpuueckue nocTpoeHus. Yrisl B https://m.edsoo.ru/8a148920
OKPYXKHOCTH
[ToBTOpenue, 06001IeHNEe, CHCTEMAaTH3AIINS
66 3HaHUM. Brimcanakie ¥ ONHMCaHHbBIC 1 buGmotera [IOK
' https://m.edsoo.ru/8a148920
OKPYXKHOCTH MHOTOYTOJIbHUKOB
bu6nmmoreka [IOK
67 n S 1
TOTOBA KOHTPOIILHAA pabota https://m.edsoo.ru/8a148920
68 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aLUS | bu6nmmoreka [IOK
3HAaHUM https://m.edsoo.ru/8a148920
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30oBaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHUE (DYHKIHMU OCTPBIX YIJIOB, HAXOIUTh C MX
MOMOIIBIO  Pa3JIMYHBIC DIIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«pemieHre  MPAMOYTOJBHBIX  TPEYroJbHUKOBY). Haxomutes  (c

MOMOIIIBIO KATBKYJISATOPA) AJTUHBI U YTIIBI 1711 HETAOTHYHBIX 3HAYCHHIMA

6.2

ITons30BaThCA (I)OpMy.]'IaMI/I MMPUBCACHU n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM IJIsI HAXOXKACHUA COOTHOIICHUH

MCKAY TPUTOHOMETPUUCCKUMU BCINYHNHAMU

6.3

Hcnonp30BaTh TCOPEMbI CHHYCOB MW KOCHUHYCOB [JId HaXOXICHUA
Pa3JIMIHBIX 3JICMCHTOB TPCYIrOJILHUKA («pCIJ_ICHI/Ie TpeyTOJ'IBHI/IKOB»),

IMPUMCHATH UX IIPU PECIICHUU 'COMETPHUICCKUX 3aaa4

6.4

Bnanets monsTHSMU TpeoOpa3zoBaHUA TOI00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (Guryp. Ilomp30BaThCS CBOWCTBAMHU IMOJAO0US
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH JAJIUHBI U HAXOJUTh YIJIBI Y
nonobubx Quryp. IlpumMensaTs cBoiicTBa mog0o0us B MPaKTUYECKUX
3ajayax. YMeThb TNPUBOAMTH MpPHUMEpPhl MOAOOHBIX (uUryp B

OKpYXaroIleM MUpe

6.5

Ilons30BaThCA TCOpCMaMH O IMPOU3BCACHUHU OTPE3KOB XOpHA, O

MMPOU3BCACHUU OTPC3KOB CCKYIIUX, O KBaJpaTe KacaTeJIbHOM

6.6

IToms30BaThCA BCKTOpaMH, IIOHUMATb HUX F€OMGTpPI‘-I€CKPII>i n
(1)I/I3I/I‘I€CKI/II>'I CMBICJI, IIPUMCHATL UX B PCHICHUHN T'COMCTPHUYCCKUX H
(I)I/I3I/I‘-ICCKI/IX 3aaad. HpI/IMeHSITL CKaJIApHOC MPOU3BCIACHHUEC BCKTOPOB

AJIST HAXOKACHU IJIMH U YTJIOB

6.7

ITonms30BaThCSA MCTOAOM KOOpAWMHAT HaA IINIOCKOCTHU, IPUMCHATH €ro B

PEIICHUH IT'COMCTPHUYCCKUX U MPAKTHUYCCKUX 3ada4




BJ'IaIleTI) IIOHATUAMU IMMPpaBUJIBHOT'O MHOI'OYroJIbHHKaA, JJIMHBI

OKPY’KHOCTH, [UIMHBI AYI'M OKPYKHOCTH ¥ paJUuaHHOM Mephl yria,

o8 YMETh BBIYMCIIATH IUIOMIAZh Kpyra H ero yactei. [lpumeHATH
MOJTYYCHHBIE YMEHHS B MPAKTUYECKUX 33/1a9axX
69 HaxomuTh ocy Wiy EHTPBl CUMMETpHH (PUTYpP, IPUMEHSITH IBUKCHUS
. TUIOCKOCTH B IMPOCTEHIINX CITydasx
[lpuMeHsATh MOJyYEHHbIE 3HAHUS HAa TNPAaKTHKE — CTPOHTH
MaTeMaTH4ecKue MOJENH IS 33/1a4 peaJbHOW XM3HU M IPOBOJIUTH
6.10 COOTBETCTBYIOILIME BBIYMCIEHUS C TNPUMEHEHHEM moao0us U

TPUTOHOMETPUUYECKUX (QYHKIUK (MONB3ysCh, TJe HEOOXOIUMO,

KaJIbKYJISATOPOM)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUUIECKOE
' TOX1eCTBO. DOPMYITBI TPUBEICHUS
Pemenue TpeyroiapHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB. PemieHue
6.2 IPAKTUYECKUX 3a/Jad C MCIOJIb30BAHUEM TEOPEMBl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpaszoBanue monodus. [lo1odre COOTBETCTBEHHBIX PJIEMEHTOB
64 Teopema o mpou3BeCHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIACHUU OTPE3KOB
' CEeKYILHX, TeOpeMa 0 KBaJpaTe KacaTeJIbHOM
Bextop, ngnmHa  (MOomynb) — BEKTOpa,  COHANpaBlIEHHBIE  BEKTOPBHI,
6.5 IIPOTUBOIOJIOXKHO HANpaBJI€HHbIE BEKTOPBL, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallii HaJl BEKTOpamu. PasznokeHue BekTopa o AByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKaysipHOE NMPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
' HAXOKJICHHUSA JIJTUH U YTIJIOB
JlekapToBbl KOOPJIMHATHI HA TUIOCKOCTU. YPAaBHEHUS NMPSMON U OKPYKHOCTH B
6.7 KOOpJMHATAaX, MEePECeUeHrne OKPYKHOCTEH U MpAMbIX. MeToJl KOOPAUHAT U €Tro
MpUMEHEHHE
6.8 [IpaBHIIbHBIE MHOTOYT'OJIBHUKH
6.9 Jlnuna okpyxHocTH. ['pagycHas u paguaHHasi Mepa yriia, BBIYUCICHHUE JUIUH AyT
' OKPY’KHOCTEHN
6.10 [Tnomane kpyra, cekTopa, CermMmeHTa
6.11 JIBMKeHHMST TUIOCKOCTH M BHYTPEHHHE CHMMETpUH Guryp (3JeMeHTapHbIE
. npexactasienus). [lapamnensublii neperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O
o0uero oopazopanusi Ha ocHoe PI'OC

YMeHue onepupoBaTh IOHATHUSAMHU: MHOXKECTBO, IIOJMHOKECTBO,
Onepanyy HaJl MHOXKECTBAMM; YMEHHUE OIEpUPOBATH IOHATUSIMH:
rpad, cBs3HbIA Tpad, AepeBO, LMK, IPUMEHATHh UX MPU PELIECHUU
3aJa4; yMEHHUE HUCIOJIb30BATh rpa)uuecKoe MpeICTaBICHNEe MHOXKECTB
JUISL OIIMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUM, DU PELICHUM 3a]a4

U3 IPYruX y4eOHBIX MPEIMETOB

YMmenue ONCpUpOBaTh MOHATHAMU: OHNPCACIICHUC, AKCUOMA, TCOPEMaA,
A0Ka3aTCjibCTBO, YMCHHUC pacClio3HABATb HCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHU, IIPHUBOJAUTH HNPUMEPBI U KOHTPIIPUMCPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKQ3bIBAaHUM

YMeHue onepupoBaTh MOHATUAMHU: HATYPAJIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCJO, JEIMMOCTh HaTypalbHBIX YHCEN, IPU3HAKU
JEJIMMOCTH, 1LI€J0€ 4YHUCIO0, MOAYJb 4HCia, OOBIKHOBEHHas Ipo0b U
JecsiTU4Has J1po0b, CTaHIAPTHBIA BUJ YMCJIA, PALMOHAIBHOE YHUCIIO,
UppalMoOHaIbHOE YHUCIIO0, apu(METHUECKUH KBaJpATHBIM KOpPEHB;
YMEHUE  BBIIOJHATH JEWCTBHS € YWCIAaMH, CpaBHHUBAThb U
yHOpSAI0YMBATh YHUCJA, IPEACTABIATh YHUCIA HAa KOOPAUHATHOMN
IPSAMOM, OKPYIJIATH 4YHUCIIA; YMEHHUE JeNaTh INPUKUIKY U OLCHKY

pe3yJbTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHUSAMH: CTENEHb C LEJbIM MOKa3aTeleM,
apumeTnyeckuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, anredOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEHU
0oJbllle €IMHHULBI, YMEHHE BBIIOJIHATH pacuy€rel Mo Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-pAllMOHATBHBIX BBIPAXKEHUH U
BBIPQXEHUM € KOPHAMHU, Pa3jIoKEHHE MHOTOUJIEHA HAa MHOXHUTENH, B
TOM 4YHCJIE C HCIOJIb30BaHHEM (OpMYJ pa3HOCTH KBaJApaTOB U

KBaapaTa CyYMMBbI U Pa3HOCTHU

YMmenue ONCpHUPOBATH MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OOHOM TIEPEMEHHOW, YKCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHUE pellaTh JUHEWHbIE U KBaJIpaTHbIE ypaBHEHMS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOM TEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJlpaTHble U JAPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHCJIE MIPU PEIIEHUH 3a/1a4 U3 APYTrux MpeIMeTOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSAMYI0 UM KOOPIMHATHYIO IUIOCKOCTBh JJIi HM300pakeHUs pPEeLIeHUi

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIMS, TpaduK GYHKIUH, HYTH
byHKINY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIEC W HAWUMCHBIICEC 3HAYCHUS
byHKIMY; yYMEHUE OIIEpUPOBATH MIOHATUSAMH: npsMas
IIPONOPLUOHANILHOCTD, JIMHEWHAs (YyHKUUS, KBagpaTUyHas (yHKIIHS,
oOpaTHass TPOMOPIIMOHAILHOCTh, TMapaboiia, TUrepOosia; yMEHHE
CTpouTh Tpaduku PYHKINH, UCTIOIH30BATH TPA(UKH JIJIS ONIPEACTICHUS
CBOICTB MPOIIECCOB M 3aBUCUMOCTEH, JUIsl PEUICHUS 3a1a4 U3 APYTUX
y4eOHBIX TPEIMETOB U pEallbHOM JKU3HU; YMEHHE BBIpAXKaTh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

VYmenue ONEepUPOBATH TNOHATUSIMH : MOCJIEI0BAaTCIbHOCT,
apudMeThyeckass W TEOMETpUYeCKas  IPOTPECCHH;  yYMCHHE
HCIIOIh30BaTh CBOMCTBA IMOCIIENOBATEILHOCTEH, (POPMYIBI CyMMBI M
001ero wieHa Mpu penieHUH 3ajad, B TOM YHCJIE 3a7ad U3 JIPYrux

y4€OHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemarb 3aJaud pa3HbIX THUIOB (B TOM YKCJIE€ Ha MPOLIEHTHI,
JOIM M 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAXKCHUS,
YPAaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBUIO 3a/lauH,
UCCIIeIOBaTh MOJIYYEHHOE pEIIeHUE U OLIEHUBATh MPaBIONOJI00HOCTh

MMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (QHUTypa, TOUYKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKU, NPSIMOYTOJBbHBIM TpPEYTroNbHUK,

MeauaHa, OUCCEeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,




napajaienorpaMM, poM0O, IMpPSAMOYTOJbHHMK, KBaApaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pelaTh 3a7aud, B TOM YHUCIIE U3 IOBCEIHEBHOMU
JKU3HU, Ha HaXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YyYEHHBIX CBOWCTB GUryp U (pakToB

10

YMeHHue onepupoBaTh IOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroja MeXAy MNOpsAMbIMH, [EPIEHIUKYISp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, nogoOHbIe TPEYroJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHUE pPACIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe
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YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PACCTOSHHE, YIOJ
(BeqIMuMHA yrja, CUHYC U KOCHUHYC yIJla TPEYTrOJbHMKA), IIOLIa/b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPYKaIOILEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOILUCHMS  JUIs

BBIYHCJICHHS JIUTUH, PACCTOSTHHM, TIJTOIIA IeH

12

YMeHue wu300pakath IUIOCKHE (QUTYpPBI W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB M 3JICKTPOHHLIX CpCACTB II0 TCKCTOBOMY MU

CUMBOJIBHOMY OITMCAHUTIO
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YMmenue ONncprupoBaTh IIOHATHUAMMN MpAMOYTOJIbHAA CHCTEMA
KOOpAUHAT, KOOpAWHAThBI TOYKH, BCKTOp, CymMMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB;
YMCHHUE HUCIHOJIB30BATH BCKTOPbI M KOOPAWHATHI JIA MPECACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4, B TOM YHCIC H3 JPYIrux y‘le6HBIX

npeamMeToB U peaHBHOﬁ KHN3HHU

14

YMeHne omnepupoBaTh IMOHATHSMH: CTOJOMKOBBIE U  KPYrOBBIE
auarpaMmbl,  TaOmuIpl, cpenHee — apudMeTHUEecKoe, MeAHuaHa,
HauOoJblllee U HAMMEHbIIEE 3HAUYEHHS, pa3MaxX YHCIOBOro Habopa;

YMEHHE  U3BJIEKAaTh, HMHTEPIOPETUPOBATH U  IPEOOPa3OBHIBATH




uHbOpMallMIo, TMPEACTABICHHYI0 B TaliuIlaXx M Ha Juarpammax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKAaIOIIeM MHpPE
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YMeHue onepupoBaTh IMOHATUSAMU: CIy4YalHBIA ONBIT (CIy4alHbBIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIM HCXOJ)
CIIy4alfHOTO OIIbITa, CIIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOSATHOCTH CIIy4alHBIX COOBITHMI B ONbBITaX ¢
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM;, yMEHHE pelaTh
3ajaud METOJIOM OpPraHM30BAaHHOIO nepedopa M C MCIOJIb30BaHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATh BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBJIEHUH, MOHUMATh POJIb MPAKTHYECKU IOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpY)KaloIlleM MHPE U B JKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCE U €ro POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MIJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIUCHIBATh OTHEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
IIOJyYECHHbIE B XOJI€ Pa3BUTHS MAaTeMaTUKH KaK HAyKH, NPUBOJIHUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1 Yucna v BBIYUCIEHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haky AeNMMOCTH LEIbIX YUCE

. OObIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOLEHThl, OECKOHEUHBIE
' Hepuou4ecKue 1poou

13 Panyonanshple  yMcna. Apudmeruueckue ONepaluud C  paluoOHAJIbHBIMU
' YyHclIaMu

14 JeiicTBuTtenpHble uKcna. ApupMeTHYECKHE OIlepaluud ¢ JeHCTBUTEIbHBIMU
' YHUCIIaMU

s [IpuOmxk€HHbIE BBIUMCIICHMS, TNpaBUia OKPYIJIEHHs, NPUKHAKA U OILIEHKa
' pe3yJibTaTa BBIYMCIEHUN
2 Anrebpanyeckye BbIpaXeHHs

2.1 BbykBeHHbIE BbIpa)keHUS (BBIPAKEHUS C IEPEMEHHBIMHU )

59 Crenenp ¢ nenbiM nokasareneM. CTENEeHb € palUOHAJIbHBIM I10KA3aTEJIEM.
. CBolicTBa CTENIEHU

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTrnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(MeTHYECKUMH KOPHSIMHU HATypaJIbHOM CTeNeHn
3 VYpaBHEHUs 1 HEPABEHCTBA

- Lensie u apoOHO-panMoHanbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUI

3s Henble u npoOGHO-panoHaibHble HepaBeHCTBA. CHUCTEMBI U COBOKYMHOCTH
' HEpaBEHCTB

33 Pemenne TekCTOBBIX 3a/1a4
4 YucnoBble OCIEN0BATENBHOCTH

4.1 TlocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEN

4.2 Apudpmernueckass u reomerpudeckas mnporpeccur. @Dopmyna  CI0XKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil pynkuuu. Hynmu ¢ynkun. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. Hanbonbiiee W HanMmeHbllee 3HaYeHHE (DYHKIMM Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyrosabHUK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEITUYHH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB M cTaTHUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padwr




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

I'eomerpus, 7-9 kiacesl/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue,

AxnmonepHoe obmectBo «M3natensctBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIbBI UIA YUUTEJIA

Maremaruka. ['eomerpusi: 7-9-e knacchl: 0a30BbIi YPOBEHbB: yUeOHUK, 7-9 Ki1acchl/ ATaHACSH
JI.C., Byry3o0B B.®., Kagomrnies C.b. u apyrue, AxipionepHoe o0miecTBo «31aTenbeTBo
«IIpocBemeHue»

['eomerpus. unaktndeckue marepuaisl: 9 kinace/ b.I'.3uB.-Mockaa: [IpocBemenne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubaunoreka I{OK https://m.esoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
https://infourok.ru/
https://multiurok.ru/
https://oblakoz.ru/
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