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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpust kak OJMH W3 OCHOBHBIX PAa3/eiOB IIKOJbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M B3aMMHOE PACIHOJIOKEHUE, ONUPAETCAd Ha  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHHUIO. LIEeHHOCTh M3ydeHMs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNUCA YYUTCS MPOBOAMTD
JOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TIPOTHBHOIO», OTAMYaTh CBOMCTBA OT NPU3HAKOB,
(dbopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUH KaK MAaTEeMaTHUYECKUX, TaK M MPAKTUYECKHUX 3aj]ady,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YHUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMMCaTh CIOBAMH JAaHHBIA YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAh 3€MEJIBHOTO YYacTKa, pacCUyUTaTh HEOOXOAUMYIO JIIMHY
ONTOBOJIOKOHHOTO Kabeys wiu TpedyeMmble pa3Mepbl rapaxka JJisi aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTUYECKOTO XapakTepa OOYyYaroNIMICS YyUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTH MOJYYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYD
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBsi3W Hauboynee SpKO BHAHBI B Temax «Bekropsy,
«TpuroHomerpruueckue COOTHOIIEHUA», «Meron koopauHaty U «Teopema
[Tudaropar.

VYueOHbiii Kypc «l'eoMeTpus» BKIOYACT CICAYIOIINE OCHOBHBIC Pa3Jeibl
conepxkanusi: «l'eomerpuyeckue (¢Gurypel M WX CBOWCTBay, «M3mepeHwue
F€OMETPUYECKUX  BEIUYUH», «JlekapToBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBruxkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha usyuenue yueOHOro kypca «l'eomerpusi» oTBoAuTCS B 9 Kiacce — 68
4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYITBI TPUBEICHUS.

Pemiennie TpeyronpbHuUkKoB. TeopemMa KOCHHYCOB M TeOopeMa CHHYCOB.
Pemienrie mpakTUUeCKUX 3aJad C UCIOJIB30BAHHUEM TEOPEMBI KOCHHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue nmogo6usi. [logqodue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 TpOU3BEICHUH OTPE3KOB XOPA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TeOpEMa O KBaApaTe KacaTeabHOM.

Bektop, mimmHa  (MOIyNnb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
IPOTUBOTIONIOKHO  HAMpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMNEpalliyd HaJl BeKTopaMu. Pa3ziokeHue BeKkTopa IO ABYM
HEKOJUTMHeapHbIM BekTopaM. Koopauuatel Bektopa. CKaspHOE TPOU3BEIICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOXKICHUSI JUIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI Ha IMJIOCKOCTU. YPAaBHEHUS MPAMON U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKHM. JlnmmHa  oOKpyXHOCTH. ['pamycHas w
paauaHHas Mepa yria, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (3JIeMeHTapHbIC
npeacrasienus). [lapamnensHbliii nepeHoc. IToBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NOPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKONM MAaTeMAaTUYECKOM IIKOJBI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUM B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpak/laHWHA W peali3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUUYECKUX MPUHIUIIOB B IEITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEH XWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PEUICHHWM, pacCyXIECHUW, YMEHHUIO BHUJIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, PUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTUYeCKONM HayKd Kak cdepbl UeI0BEeUYECKOU
NEATEIIBHOCTH, JTAINlOB €€ Pa3BUTHsS U 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIM3ALUMU,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM



MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMHU HAaBbIKAMHU HCCIIEI0BATEIbCKON
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHMUYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryispHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQJIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEeHUEe MaTeMaTHYeCKUX 3HAHUM Uil pelieHus 3aj1a4y
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJIsi OKpYXalolleld cpeabl, OCO3ZHAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U MyTel UX pelIeHHUs;

8) agpanTanus K M3MEHSIIOIMMCS YCJOBHAM CONMAJbHOW M NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX IIOJeH, MpuoOpeTaTh B COBMECTHOM N€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 OIBITA JIPYTUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMBbIE PEIICHUs] U JCUCTBHUS, (QOpMyIUpOBaTH M OICHUBATH PUCKU H
NoCceACTBUSA, (HOPMUPOBATDH OIBIT.

METANPEAMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruuyeckue JaelcTBUSA:
e BBIIBISITh M XapaKTEPHU30BaTh CYIICCTBEHHbBIC MPU3HAKA MATEMaTHYECKUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIYy TOHATUAMH, (HOPMYIHPOBATH
ONpEJICJICHUS]  TOHSTUWA,  YCTAaHABJIMBATh  CYIIECTBEHHBIM  MPHU3HAK



KJaccu(ukKanuy, OCHOBaHUS g OOOOIIEHHS W CpPaBHEHMS, KPUTEPUU
IIPOBOJMMOTIO aHAIIN3a;

BOCHPUHHMMATh, (HOpPMYyJIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEpJUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHble M 0OIIHe,
YCIIOBHBIE;

BBISIBISATh ~ MAaTeMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeunss B (aKTax, JaHHBIX, HAOJNIOACHUSIX U YTBEPKICHHUSX,
npeajgaratb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JieNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh OKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKACHHUH (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTpaMBaTh aApPryMEHTAlLMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BbHIOMpAaTh HaumboJiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTeJLCKUE JeHCTBUA:

UCTIOJIh30BaTh BOIPOCHI KaK HMCCIIEAOBATEILCKANH WHCTPYMEHT IMO3HAHUS,
(GopMyTUpOBaTH BOMPOCH, (QUKCUPYIOIINE MPOTUBOPEUHUE, MPOOIEeMY,
CaMOCTOSITETTFHO ~yCTaHABIMBaTh HMCKOMOE U JaHHOe, (opMHpOBAThH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIIBHO COCTABIICHHOMY IUIAHY HECIIOXKHBIN
9KCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAaHHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTEeMaTHIEeCKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIICHHS M BBIBOJBI IO pe3yJbTaTaMm
POBEIEHHOTO HAOIO/IEHNs, HCCIIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoOIecca, a TAaKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMANUU, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHMSI 3a]1a49H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETHPOBATH
nH(MOPMAITUIO PA3IMYHBIX BUAOB U (JOPM MPEICTABICHNUS;

BBIOMpaTh (QopMy TpeAcTaBiIeHUs HUHPOpMAIMU U WIUIIOCTPUPOBATH
peliaeMble 3ajlayd  CXeMaMu, JAuarpaMmamu, HWHOM rpadukoil U ux
KOMOUWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh HMH(OpPMALUMU IO KPUTEPHUSM, MPEAIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

BOCIIPUHHMATh U ()OPMYIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBHSIMU
U LIEJISIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 1O XOIy pEIICHUS
3aJ1auyi, KOMMEHTHUPOBATh IMOTYUYEHHBIN pe3ysIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIIECTBY OOCYKIAEMOU TEMBI,
poOJIEMBI, PEIIaeMON 3a/Ja4d, BBICKA3bIBaTh HMJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUAMH JIPYTUX
YYAaCTHUKOB JIMAJIoTa, OOHApPY)XKHMBATh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJCTaBIATh  PE3yJbTaThl  pEIICHUS 3aJ1auw, DKCIICPUMEHTA,
UCCIICIOBAaHMUS, IPOEKTA, CAMOCTOSATEIHLHO BHIOUPATh OPMAT BBICTYILIICHUS
¢ yu€ToM 3aja4 NMPE3CHTAIIMA U OCOOCHHOCTEH ayIUTOpHUH;

NOHMMATh Y MCTOJIb30BaTh MPEUMYINECTBA KOMAHIHONH W WHANBUIYaIbHON
pabOThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1I€JIb COBMECTHOU NEATEeIbHOCTH, TIAHUPOBATh OPraHU3AIINIO
COBMECTHOW paloThl, pachpeAeniarb BUIbl pPabOT, JOroBapUBaThCH,
o0CyXXJ1aTh MPOIIECC U PEe3yNbTaT padOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIIOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOTHI
U KOOPJIMHUPOBaTh CBOU JIEUCTBUS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMNA MPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PeryisiTuBHbIe YHUBepPCAJIbHbIE yYeOHbIE NeHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM PELICHUS 3aJayu (WU ero
4acTh), BBIOMpATh CHOCOO pEHieHUs ¢ YUYETOM HMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUH.

CaMOKOHTpOHL, MOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pelieHrs MaTeMaTUYeCKon 3aauu;



e MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIECHMBATh COOTBETCTBHUE pE3yJIbTaTa JACATEIBHOCTH ITOCTABICHHON LEIU U
YCIOBUSAM, OOBSCHATh NPUYMUHBI JOCTHXKEHUS WM HEJOCTHKEHHUS LIENH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 9 kJjiacce OOyYaroOmMICS TMOJTYYUT CJCAYIOIINE
PEIMETHBIE PE3YIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHl TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEeIIeHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYJISTOPA) JTHHBI
U YTJIbI 1711 HeTaOJWYHBIX 3HAUCHUH.

[Tonp3oBaThecs popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM ISl HAXOXJECHUSI COOTHOIIEHUM MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOpEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKAECHUS Pa3INYHbIX
AJIEMEHTOB TPEYTrOoJbHUKA («pPEIIEHUE TPEYroJbHUKOBY), NPUMEHITh UX TMpHU
pELIEHNN FEOMETPUUECKUX 3a/1a4.

Bnagets moHsTHsAMU  TmipeoOpa3oBaHusA ~ MOA00MS, COOTBETCTBEHHBIX
AJIeMEHTOB MOoA00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOA00US TPOU3BOJIBHBIX
buryp, ymeTh BBIYUCIATH [JIMHBI M HAXOIUTh YIJbl y TOMOOHBIX QULYD.
[IpuMeHsATH CBOWMCTBAa MOMOOMS B MPAaKTHUSCKHX 3ajadax. YMETb IPUBOIUTH
IPUMEPHI MMOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonbp30BaThCs TEOPEMAMU O MPOU3BEAECHUU OTPE3KOB XOPA, O MPOU3BEACHUNU
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCS BEKTOpAMHU, MOHUMATh MX TEOMETPUYECKUNA W (UIUIECKUIN
CMBICII, TIPUMEHSATH WX B pEHICHUU TEOMETPUUYECKUX W (PHU3MYecKux 3ajmad.
[IpuMeHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB [T HAXOKICHUS IMH U YTJIOB.

[Tonp30BaTbCs METOAOM KOOpPJIHMHAT HA IUIOCKOCTH, NPUMEHSITH €ro B
PELICHUN T€OMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnanerb MOHATUSMU MPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI JyTU OKPY>KHOCTH W PaJIMAHHOW MEphI yriia, yMETh BBIUHUCIATH ILIOMIAAb
Kpyra u ero yacteul. [[puMeHsTh noJiydeHHbIE YMEHHUS B PAKTUYECKHUX 3a/1a4ax.

Haxonute ocu (Miau UEHTPBI) CUMMETPUH (PUTYP, NPUMEHSATH JBUKCHUS
IJTIOCKOCTH B MPOCTENIINX CAydasix.



[IpyMeHsATh NOJIyYeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIN JIJIS 3a/1a4 peajbHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE






9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3fieyioB U TeM Konrpouabnbie | IIpakTnyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE
NporpamMmbI padoThI padoTsI
pecypcsl
Tpuronomerpus.
| Teopembl KOCHHYCOB U 16 | bubnuoreka [JOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[IpeoGpa3zoBanue
) nono0us. Merpuieckue 10 | bubnuoreka [IOK
COOTHOIIIEHUS B https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
bub OK
3 Bexkropsl 12 1 nomoreka I
https://m.edsoo.ru/7f41a12c
JlekapToBBI
bu6moreka [IOK
4 KOOPJAWHATHI HA 9 1
https://m.edsoo.ru/7f41a12c
IIJIOCKOCTH
IIpaBunbHbBIE
MHOT'OYTOJIbHUKHU.
bubnuorexa [JOK
5 JlnrHa OKpY>KHOCTH U 8
https://m.edsoo.ru/7f41al2c
IJIOIIA]Ib KpyTa.
Brruncnenue mnomazaein
b K
6 JIBU>KEHHUSI TITIOCKOCTH 6 nomiorexa LO

https://m.edsoo.ru/7f41al2c




[ToBTOpEHuUE,
0000111EeHHE, 7 bubmunoreka LIOK
CHCTEMaTHU3alus https://m.edsoo.ru/7f41al2c
3HAaHUU

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE






9 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne [ara nugposbie
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bcero u3yueHnusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcbl
Omnpenenenue Eub OK
1 TPUTOHOMETPUUECKUX 1 nomoreka I
b . 0B o1 0° 10 180° https://m.edsoo.ru/8a1424bc
VHKIIUN yriioB oT 0° 11
2 @opMyIbl TPUBEICHUS 1
b K
3 TeopeMa KOCMHYCOB 1 nommorexa O
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
bub OK
5 Teopema KOCHHYCOB 1 nomoreka I
https://m.edsoo.ru/8a142d5e
6 Teopema cuHycOB 1 bubmorexa OK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCcOB 1
Teopema cuHycoOB 1
Haxoxnenue 1iuH CTOpOH U
9 BEJIMYMH YIJI0B 1 bubmmorexa LOK
peYrOTBHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
1 P 1
0 CHICHHE TPEYTONBIHKOB https://m.edsoo.ru/8a142ac0




bubmuoreka [IOK

i Peuutertie Tpeyronbiikon https://m.edsoo.ru/8al42ac0
12 P W€ TPEYTrOJIbHUKOB bubmorexa HOK
etett peyrod https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHIUKOB brbmorexa OK
et peyrod https://m.edsoo.ru/8a142ac0
14 [IpakTHueckoe NpuMeHEeHHe bubnuoreka [JOK
TEOPEM CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTueckoe npuMeHEHUE
TEOPEM CUHYCOB U KOCHHYCOB
16 KonTtponbHas padoTa o reme bubnuoreka [JOK
"Pemenue TpeyroJibHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsatue o nmpeoOpa3zoBaHUU bubnuoreka [JOK
nonoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE DIIEMEHTHI bubnuoreka [JOK
MoA0OHBIX (pUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE AIIEMEHTHI

1o1I00HBIX puUryp




20

Teopema 0 mpou3BEAEHUN
OTPE3KOB XOpJI, TEOpEMA O
MIPOU3BEICHUH OTPE3KOB
CEKYIIHNX, TeOpeMa O KBajpare
KacaTeJIbHOU

bu6mmoreka [IOK
https://m.edsoo.ru/8a14406e

21

TeopeMa 0 mpou3BeCHUH
OTPE3KOB XOPJI, TEOpEMA O
MIPOU3BEICHUH OTPE3KOB
CEKYIIHNX, TeOpeMa O KBajpare
KacaTeJIbHOU

bu6moreka [IOK
https://m.edsoo.ru/8al441a4

22

TeopeMa o mpou3BeeHUN
OTPE3KOB XOpJ, Teopema o
MIPOU3BEACHUN OTPE3KOB
CEeKYIUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU

bu6mmoreka [IOK
https://m.edsoo.ru/8al442da

23

[Ipumenenue TeopeM B
pELIeHUH T€OMETPUUECKUX
3aau

bubmuoreka [JOK
https://m.edsoo.ru/8a143f06

24

HpI/IMeHeHI/IC TCOpPEM B
PCeHICHNU T'COMECTPHUICCKUX
3aaa4

bu6mmoreka [JOK
https://m.edsoo.ru/8al443fc




[IpumeHnenue Teopem B

bubnuoreka [IOK
25 pELIEHUH T€OMETPUUECKUX
https://m.edsoo.ru/8a144578
3aza4
KonTponsnas pabora o teme

26 "[IpeoOpa3oBanue moaoous. bubnuoreka [JOK
Merpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8al1447a8
OKpYyXHOCTH"

Onpenenenre BEKTOPOB.

7 DOu3nvecKuil u bu6moreka [IOK
reOMETPUUYECKUN CMBICTT https://m.edsoo.ru/8a144960
BEKTOPOB
CrnoxeHue ¥ BBIYUTaHHE

28 BEKTOPOB, YMHOKECHHE bubamorexa LHOK

POB, yM https://m.edsoo.ru/8al44a8¢
BEKTOPA HA YUCIIO
CrnoxeHue ¥ BbIUUTaHUE
bu6mmoreka [IOK
29 BEKTOPOB, YMHOXEHHUE
https://m.edsoo.ru/8al144d52
BEKTOPA HA YUCIIO
CrnoxeHue ¥ BbIUUTaHUE

30 BEKTOPOB, YMHOKEHHE
BEKTOPA HA YUCIIO

31 Pa3znoxxenue BexkTopa 1o AByM

HCKOJIJIMHCAPHBIM BCKTOpaM




bubmuoreka [IOK

32 Koopaunatsl BekTopa
PA P https://m.edsoo.ru/8al44fbe
CkansipHO€ MpoU3BeICHNE
3 BEKTOPOB, €r0 IPUMEHEHNE bubnuorexa [JOK
JUISL HAXOXKICHUS JJIVH U https://m.edsoo.ru/8a14539c
YIJIOB
CkansipHO€ NMpOU3BEICHNE
34 BEKTOPOB, €r0 IPUMEHEHNE bubnuoreka [JOK
JJIS1 HaXOXKIACHUS OJIUH U https://m.edsoo.ru/8a14550e
YIJIOB
35 Pemienne 3a1a4 ¢ MOMOIIIBIO bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3a1a4 ¢ moMoIpIo bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeneHne BEKTOpOB s
penieHus 3ana4 GU3NKU
18 KouTtponsHas pabora o teme bubnuoreka [JOK
"Bektops!" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPIMHATHI

TOYCK Ha IJIOCKOCTHU




bubmuoreka [IOK

40 VYpaBHeHue npsmoun
P P https://m.edsoo.ru/8al145c48
41 YpaBHeHHE NPIMON
bu6mmoreka [IOK
42 YpaBHEHHE OKPYKHOCTH
P Py https://m.edsoo.ru/8a14635a
Koopannatsl Touek
bu6moteka [IOK
43 MepeCceYeHMs] OKPYKHOCTH U
. https://m.edsoo.ru/8a146620
psSIMOM
Meron koopauHaT Ipu
44 pELIEHUU TEOMETPUYECKUX
3a/1a4, MPAKTUIECKUX 337124
Meto KOOpIMHAT MPH
45 pEIIeHNN TEOMETPUUECKUX
3a/1a4, IPaKTUYECKUX 3a7a4
Merona koopauHaT Ipu
46 pPELIEHUH TEOMETPUYECKUX
3a/1a4, IPaKTUYECKUX 3a7a4
KouTtponbHas pabora o teme
| bu6mmoreka [JOK
47 JlexapTOBBI KOOPAUHATEI HA

IJIOCKOCTH"

https://m.edsoo.ru/8al46e0e




[IpaBuibHBIE

bubnnoreka [IOK
48 MHOTOYT'OJIbHUKH,
https://m.edsoo.ru/8al46fda
BBIYUCIICHUE UX AJIEMEHTOB
49 Yucno n. JInmuHa OKpyKHOCTH bubmorexa HOK
https://m.edsoo.ru/8a1472c8
bubmmoreka [IOK
50 4 .
HCI0 T. JUTHHA OKpYKHOCTH https://m.edsoo.ru/8al14714c
51 JlivHa Iyru OKpY»KHOCTH
52 Pannannas mepa yrina bubmorexa OK
https://m.edsoo.ru/8al14714c
53 [Inomane kpyra, cekropa, bubnuoreka [JOK
CEerMeHTa https://m.edsoo.ru/8a147426
54 [Inomane kpyra, cekTopa, bubnuoreka [JOK
CErMEHTa https://m.edsoo.ru/8a147750
55 [Inomane kpyra, cekropa, bubnuoreka [JOK
cerMeHTa https://m.edsoo.ru/8a147750
56 IlousTtue o ABM>KEHUHN bubmuoreka [JOK
ILIOCKOCTH https://m.edsoo.ru/8al147c82
57 [TapannensHeIi epeHocC, bubnuorexa [IOK

HOBOPOT

https://m.edsoo.ru/8al147f16




58

[TapamiensHbIM IEPEHOC,
IIOBOPOT

bubmuoreka [IOK
https://m.edsoo.ru/8al147f16

59

[TapamtensHbIM IEPEHOC,
IOBOPOT

60

[TapamtensHbIM IEPEHOC,
MOBOPOT

61

[IpuMeHeHne NBUKEHMI ITpU
peuieHun 3a1aqy

bu6mmorteka [IOK
https://m.edsoo.ru/8a1480e2

62

KonTpossHas pabora no
teMaM "[IpaBunbHBIE
MHOTOYT'OJIbHUKH.
OKpyXHOCTb. JIBUXKEHUS
miockoctu”

63

[ToBTOpEeHue, 0600IICHNE,
CHUCTEMaTH3aIMs] 3HAHWM.
N3mepenne reoMeTpuIecKux
BEIUYHH. TPeyroabHUKN

bu6mmoreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTU3alysl 3HAHHH.
[TapamiensHbie U
MIEePIeHIUKYIIPHBIC TIPSIMbIC

bubmuoreka [JOK
https://m.edsoo.ru/8a148650




65

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aINs 3HAHUH.
OKpYyXHOCTb U KpYT.

I'eomeTpuueckue nocTpoeHuUs.

VYTIuBl B OKpYKHOCTH

66

[ToBTOpenue, o6obIICHKE,
CHCTEeMAaTH3aIis 3HAHWH.
Bnucannsie 1 onucaHHbIe
OKPYXHOCTH
MHOTOYTOJIEHUKOB

67

Hrtorosas KOHTpoOJIbHAS
pabota

bubmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTH3alUs 3HAHUH

OBIIEE KOJJMYECTBO YACOB
I10 ITPOTPAMME

68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKLHU OCTPBHIX YIJIOB, HAXOJUThH C UX
IIOMOIIIBIO PA3IUYHBIE 3JIEMEHTHl MPAMOYTOJIBHOIO TPEYrOJbHHUKA
(«pemreHue  MPSAMOYTOJBHBIX  TPEYroibHHKOB»). Haxomuts  (c
MTOMOIIBIO KAJIbKYJISATOPA) AJTUHBI U YIJIbI 17151 HETAOIMYHBIX 3HAUSHUI

6.2

[Tonb3oBatbes bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJISi HAXOXKJIEHUS COOTHOIIECHUMN
MEXAYy TPUTOHOMETPUYECKUMU BETMUUHAMU

6.3

Hcnonb3oBath TeOpemMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PElIEHUE TPEYroJbHUKOBY),
IPUMEHSITh UX MPU PEIICHUH T'€OMETPHUUECKUX 3a7a4

6.4

Bnagers monsTHsIMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
a5eMeHTOB 1oA0OHbIX ¢uryp. Ilonb3oBaThes cBoWcTBaMU MOAOOHS
IPOU3BOJBHBIX (UTYpP, YMETh BBIUUCIATH JJIUHBI U HAXOJUTh YIIIbI Y
nono6HbIX ¢uryp. IIpuMeHsaTs cBoiicTBa MoAOOHs B MPAKTHUECKHUX
3amayax. YMeTh TPHUBOJUTH MPUMEPHl MOJOOHBIX (GUTYp B
OKpY>KaIoIlleM MUpPE

6.5

ITonn3oBaThCs TCOpEMaMu O IIPOU3BCIACHHU OTpPE3KOB XOpa, O
IMPOU3BCACHUUN OTPE3KOB CCKYIINX, O KBAApaTeC KacaTeJIbHOMU

6.6

ITonp30oBathCs BCKTOpPpAMH, IIOHUMATb HUX FGOMCTpI/I‘IeCKI/Iﬁ n
(I)I/ISI/I‘IGCKI/II\;I CMBICJI, IPUMCHATh HUX B PCHICHHUU TCOMCECTPUUCCKUX U
(I)I/ISI/ILIGCKI/IX 3aaay. HpI/IMeHHTB CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB
I HAXOXKACHUA UIMH U YTJIOB




Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IIOCKOCTH, IMPUMCHATH €ro B

6.7
pelIeHNH TeOMETPUIECKUX U TPAKTUUECKUX 3a1a4
Bnametp NOHATHUSMH — TPAaBWIBHOTO  MHOTOYTOJIBHUKA,  JUTUHBI
6.8 OKPYXXHOCTH, JJIMHBI AYTH OKPY)KHOCTH W PpaJMaHHONW Mephl yria,
' YMETh BBIYMCIATH IUIOMIAAh Kpyra M ero dactei. IIpumeHsarTs
NIOJTy4eHHBIC YMEHUS B MPAKTHUECKUX 3a1a4axX
6.9 Haxoaute ocH WM LEHTPBI CUMMETPHH (PUTYD, IPUMEHSTH JBHKCHUS
' TUIOCKOCTH B MPOCTENIIHNX CIIydasx
[IpuMeHsATP TONyYEeHHBIE 3HAHUS HA TMPAKTHKE —  CTPOUTH
MaTeMaTU4YeCKUe MOJICNU JUIS 3a/1a4 PealbHOW KU3HU M TPOBOIHTH
6.10 COOTBETCTBYIOILIME BBIUMCICHHUS C TPUMEHEHHEM TNoao0us U

TPUTOHOMETPUUECKUX (GYHKIUN (MOJB3yach, TJe HeoOX0auMo,
KaJIbKYJIATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXKJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenue TpeyronbHuKOB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pelenue
6.2 MPaKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nomoo6wms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o mpou3BeeHUH OTPE3KOB XOPJ, TEOPEMBI O MTPOU3BEIEHUU OTPE3KOB
' CEKyILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop,  mnmHa  (MOAydab) — BEKTOpA,  COHANpPABIEHHBIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO ~ HAIPABJIECHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEPALIMU HAJl BEKTOpaMH. Pa3noxkeHue BeKTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopmunats! Bexkropa. CkansipHOE MPOU3BEICHUE BEKTOPOB, IIPUMEHEHUE UL
' HaXO0XJICHUs JUIMH U YIIIOB
JlexkapToBBI KOOpAMHATHI HAa INIOCKOCTU. YPAaBHEHUS IPSAMON U OKPYKHOCTH B
6.7 KOOpJMHATAX, IIEPECEUECHUE OKPYKHOCTEN U NpsIMbIX. METOl KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxHOCTH. I'pasycHas u paguaHHasl Mepa yIiia, BBIYACICHUE [UIMH Oy
' OKPY)KHOCTEH
6.10 ITmomane Kpyra, CeKTOpa, CerMeHTa
6.11 JIBIOKEHUS! IUIOCKOCTH M BHYTPEHHHE CHMMETpUH (uUryp (seMeHTapHbIe
' npezcrasienus). [lapamnensueiil nepenoc. IToBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
MpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHune onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMKI, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCIO0JIb30BaTh IpapUuecKoe NMPeICTABICHHE MHOXKECTB
JUIsL OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJIEHUM, NP PELICHUU 33]1a4
U3 JIpYTUX y4eOHBIX TPEIMETOB

YMeHne onepupoBaTh MOHATHAMH: ONpEAeNieHne, akKCHOMa, Teopema,
JI0OKA3aTelIbCTBO, YMEHHUE pAaclo3HaBaTh WCTHHHBIE W  JIOXKHBIE
BBICKA3bIBAHUS, MPHUBOJUTH MPUMEPhl M KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUSI BHICKAa3bIBAHUN

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHMCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCII0, MOIYlb 4YHcia, OOBIKHOBEHHAas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIM BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UPpALMOHATIBPHOE 4YHUCIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, NPEJCTABIATh YHCIAa Ha KOOPAUHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY
pe3ynbpTaTa BRIYUCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LEJNBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTENEeHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl ILENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOpHSAMM, pa3jIoXKeHHEe MHOTOYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNT Pa3HOCTH KBAJApaToB H
KBaJ[paTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOM TIEPEMEHHOM, YHCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEWHbIC M KBAJpaTHbIE YPABHECHMS,
IpOOHO-PAMOHANBHBIE YPABHEHHS C OJHOW TEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHWHBIX YPaBHCHUH, JTUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE W  JPOOHO-pAallMOHAIBHBIC HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3aJa4 U3 APYTUX MPEIMETOB
M TPAKTUYECKUX 3a/a4; YMEHHE MCIOJb30BaTh KOOPJIMHATHYIO
OpSIMYI0 M KOOPAUHATHYIO TUIOCKOCTH JUISI M300pa)KeHUsI PEIICHUI
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsi, YObIBaHUS, HaAuOOJbIlIee W HAUMEHbIIEE 3HAYEHUS
GyHKIMH; yYMEHHE OIepUpOBaTh HNOHSATUSMU: npsimast
MIPOMOPLIMOHAIBHOCTD, JMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi NPONOPLUUOHANBHOCTh, Mapabonia, rumnepobosia; yMeHHE
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPa(UKH I OTIPECIICHHS
CBOMCTB IPOIIECCOB M 3aBUCUMOCTEH, JUIsl peLIeHHs 3a1ad U3 JPYrux
y4eOHBIX TMpEAMETOB U peaJlbHOM JKU3HMU; YMEHHE BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX/ly BETUUYMHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
WCIIOJIb30BaTh CBOMCTBA MOCIENOBATEIbHOCTEN, (OPMYIIBI CyMMBI U
oOl1ero wjieHa ImpH pEelIeHUd 3a/ady, B TOM 4YHCIE 3aJad U3 APYTUX
y4eOHBIX MPEAMETOB U PEATLHOM KU3HU

VYmenune peuiaTh 3aJa4u pa3HbIX TUIIOB (B TOM YHUCJIE Ha IMPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, LOEHY TOBAapOB MU CTOUMOCTH
IMOKYIIOK U YCJIYI', HAJIOI'H, 3a/la4u U3 oOnactu YIIpaBJICHUA JAUYHBIMU U
CEMEMHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO  3a/a4H,
HCCICA0BATh IMOJIYUCHHOC PCIICHHUC U OLICHUBATH HpaB,Z[OHOI[O6HOCTB
IMOJIYYCHHBIX PE3YJIbTATOB




YMeHue onepupoBaTh HOHATHAMH: (UTypa, TOUYKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHMUH TPEYrOJIbHUKH, HPSIMOYIOJIbHBI TPEYrOJbHUK,
MenuaHa, OMCCeKTpUCa W BBICOTA TPEYrOJbHHKA, YETHIPEXYTOJIBHUK,
napajuieorpaMMm, pomMO, NpSIMOYrOJIbHUK, KBajpaT, Tpareuus;
OKPY>KHOCTb, KpYI, KacarelbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢burypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE TeOMETPUYECKHX BEIMYUH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB QUryp u (akroB

10

YMeHue omnepupoBaTh IMOHSATUSMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX,
yroil MeXIy MpsMbIMU, MEpHEeHIUKYIAp, HAKIOHHAs, MPOEKLHs,
noao6ue ¢uryp, NoJJ00HbIE TPEYroJIbHUKH, CUMMETPHUS OTHOCHUTEIBHO
TOYKM U TPSIMOH; YMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U
noao6ue ¢uryp, napaieIbHOCTh M NEPIEHIUKYISIPHOCTh MPSIMBIX B
OKpYKaloIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yrjla, CHHYC W KOCHUHYC yIJIa TPEYroJbHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKaIOILIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, [UIMHBI OKPYKHOCTH W IUIOIIAAM Kpyra, oObema
OPSIMOYTOJIBHOTO Tapajulefienue/1a; YMEHHE NPUMEHSATh HpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMMeE YIJIOB TPEYrojbHHUKa,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOLICHMS  JIJIs
BBIUUCIICHUS JUTHH, PACCTOSHUM, MIoaaen

12

YMeHue I/I306pa)KaTb IIJIOCKHEC (1)I/Il"ypBI n Hux KOM6I/IHaHI/II/I,
IMPOCTPAaHCTBCHHLIC (bHprbI OT DpPYKH, C IIOMOLIbBIO IIepTé}KHLIX
HHCTPYMCHTOB W  3JICKTPOHHBIX CpCACTB II0 TCEKCTOBOMY WU
CUMBOJIbHOMY OIIMCAHUTO




13

YMeHue  onepupoBaTb  IOHATHAMU:  HPSAMOYIOJIBHAs — CUCTEMa
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJIB30BaTh BEKTOPBI M KOOPAMHATHI JJI IIPEACTABIICHUS
JaHHBIX W pEIICHUs 3aJad, B TOM 4YHCIE M3 JAPYrHX Yy4eOHBIX
IIPEIMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh IMOHATHSMHU: CTOJOMKOBBIE M  KPYTOBbIE
qyarpamMmbl,  TaOMUIBl, cpeaHee  apupMeTHUecKoe, MeauaHa,
HauOoJblllee W HaMMEHbllee 3HAUYEHMs, pa3Max 4YHMCIOBOrOo Habopa;
YMEHHME  U3BJIEKATh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
nH(popMalnio, NPEACTaBIEHHYI0 B TalOlMIlaX W Ha JAUarpaMMax,
OTpaXarollyl0 CBOWCTBA M XapaKTEPUCTUKU pealbHBIX IPOLECCOB U
SBJICHUN; yMEHHE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B
OKpYKaIoIlleM MUpe

15

YMeHue onepupoBaTh MOHATUAMU: CIy4allHBIA ONBIT (CIy4dalHbBIN
SKCIEPUMEHT), JJIEMEHTapHOe CcoObITHE (dJIEMEHTapHbI HCXO0J)
CIIy4yaillHOro OIbITa, CiydyailHO€ COOBITHE, BEPOSATHOCTh COOBITHS;
YMEHHUE HaXOJUTh BEPOATHOCTH CIIy4ailHBIX COOBITHI B OIBITaX ¢
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMM; YMEHME peIlaTh
3aJaud METOJO0M OpPraHM30BaHHOIO Iepedopa M ¢ MCIOJIb30BAaHHEM
IIpaBUJIa YMHOXKCHHS; YMEHHE OLICHMBAThb BEPOATHOCTH PEaTbHBIX
COOBITUH M SIBJIEHUI, MOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAalOIIEM MHpE M B JKU3HHU;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAaKOMCTBO C
3aKOHOM OOJIBILIMX YHCEI U €0 POJIbIO B MACCOBBIX SIBJIICHUSX

16

YMeHue BBIOMPATh MOJIXOJSIIMA W3Y4EHHBIM METOJA Al pPEelIeHHs
3a/1a4yd, MPUBOJUTH MPUMEPhl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE M KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMaTHKU B
UCKYCCTBE, ONUCHIBATh OTHEJIbHBIC BBIJAIOIIUECS  PE3YNbTAThI,
MOJIyYeHHBbIE B XOJI€ Pa3BUTHA MATEeMAaTHKU KaKk HayKd, MPHUBOIUTH
IpUMephl MATEMATHUECKUX OTKPBITHI U UX aBTOPOB B OTEUYECTBEHHOM
¥ BCEMHPHOUN UCTOpPUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

12 OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' HEPHOANYECKHE IPOOH

13 PanmonaneHupie  uucia. ApudMeTHyecKue ONepalud ¢  PaldoOHATBHBIMHU
' YHCITaMHU

14 JHelictButenpHbie uncia. ApudmMeTrueckue ornepanuu C JeHCTBUTEIbHBIMU
' YHCIIaMHU

L5 [IpubmmkEéHHbBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
' pe3yabTaTa BEIYUCIEHUI

2 Anrebpandeckue BbIpaxeHHUs

2.1 bykBeHHBIC BhIpaXKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ wnenplM nokasareneM. CTEneHb C pPalMOHAIBHBIM ITOKA3aTENIEM.
' CBoiicTBa CTENEHN

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

)5 ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU

3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-panuoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIIHOCTH
' ypaBHEHUI

39 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYMHOCTHU
' HEPABEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIEOBATETLHOCTEN

49 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX

IIPOLICHTOB




OyHKIUU

Oyuknms, cnocoObl 3amanus QyHknud. [padux  dynknuu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHWH ¢ynkuuu. Hymu ¢yakuuu. [Ipomexyrku

5.1 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl H
MUHUMYMBl QyHKIMH. Hanbomnbimee W HamMeHbllee 3HaueHUE (YyHKIUU Ha
MIPOMEXKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunathnas npsimas

6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX cBoicTBa

7.2 TpeyrosbHHUK

7.3 MHOroyrojasHUKI

7.4 OKpYXHOCTb U KPYyT

7.5 N3Mepenne reoMeTpu4ecKuX BeJIMYNH

7.6 BekTops! Ha MII0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHocTh

8.3 KombOunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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