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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMMa CoCTaBJICHA Ha OCHOBC:

1. ®exnepasbHOro rocyIapcTBEHHOTO 00Pa30BaTEIBHOIO CTaHAAPTa OCHOBHOIO OOIIEro o0pa3oBaHUs
(ITpuka3z MunuctepcTBa npocsernienns Poccuiickoit @eneparpun ot 31.05.2021 Ne287 ¢ usmen.).

2. OcHOBHOHM 00pa30BaTeNbHON NPOrpaMMBbl OCHOBHOTO OOIIET0 0OOpa30BaHUS MAOY
Abarckast COL Ne 1, mporokon nenaroruueckoro copera ot 30.08.2023 r. Ne 18, ¢ u3meH.

3. [Ipuka3za MunnpocgemnieHus ot 26.06.2026 Ne 436 «O06 yTBepkIeHHH (eaepatbHOro

nepeyHs y‘I€6HI/IKOB, JOMYHIICHHBIX K UCITOJIB30BAHUIO ITPHU PCAJIM3AINH UM CHOIIIUX
ToOCyAapCTBCHHYIO aKKPCAUTAIUTO 06p330BaTeJ'II)HBIX nporpaMm Ha4aJbHOI'O 0611161"0,
OCHOBHOI'O 06HICFO, CpeaHero 06IHGFO 06p330BaHI/IH opraHu3anusiMn, OCylCCTBJIAIOIIUMU
O6pa3OBaTCHBHYIO ACATCIIBHOCTD, U YCTAHOBJICHUSA ITPCACIILHOIO CpOKa MCITOJIb30BAHUS
HCKIIIOYCHHBIX yqe6HI/IKOB u paBpa6OTaHHBIX B KOMIIJICKTC C HUMHU yqe6HBIX IMOCOOMIT»

4.Yuebnoro mrana MAOY Abatckas COII Ne 1 Ha 2026 — 2027 y4ueOHBIN TOI.

5. "®denepanpHOI 00pa30BaTENBHON MTPOrpaMMbl OCHOBHOT'0 001iero oopaszoBanus” (ITpukas
MunuctepctBa npocsenierus: Poccuiickoit @enepanuu ot 18.05.2023 Ne 370. 3apeructpupoBan
12.07.2023 Ne 74223)

I'eomerpus Kak OJUH U3 OCHOBHBIX PA3ZCJIOB IIKOJbHONM MATEMATHKH, UMEIOLIMI CBOEH
Lenpl0 00ecrneYnTh H3yuYeHHE CBOWCTB M pasMepoB (uryp, MX OTHOLIEHUH M B3aUMHOE
pacnoyio)keHue, OMUpPAETCs] Ha JIOTMYECKY0, JOKa3zaTelibHyl JHUHHIO. LleHHOCTh u3yueHus
TreOMETPUHU HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHMs 3aKI0YAETCsl B TOM, YTO O0yYaroIHiics
YUUTCS TPOBOJUTH JOKA3aTElIbHbIE PACCYXIEHHS, CTPOUTHh JIOTMUECKHME YMO3aKIIIOUEHUS,
JIOKa3bIBaTh HCTHUHHBIE YTBEPXKJIECHHUS M CTPOUTh KOHTPOPUMEPHl K JIOKHBIM, IPOBOAMTH
paccyXJIeHusi «OT MPOTUBHOT0», OTINYATh CBOMCTBA OT MPU3HAKOB, GOPMYINPOBATH OOpaTHBIE
YTBEPXKICHUS.

BTopoil nenpro u3ydeHusi TeOMETPUHN SIBJIIETCSI UCIIOIB30BaHUE €€ KaK MHCTPYMEHTA MPHU
pELICHHH KaK MaTEeMaTHYeCKUX, TaK M MPAKTUYECKHX 3aJlay, BCTPEUAIOIIMXCS B peajibHOU
#u3HU. OOydaroIuics JODKEH HAyuduThCs ONPENENIUTh I'€OMETpPUUYECKylo (urypy, ommcartb
CIIOBaMH JIaHHBIA 4epTEéX WIJIM PUCYHOK, HAWTH IJIOINAJb 3€MENbHOTO y4YacTKa, paccuuTaTh
HEOOXOIUMYIO JUIMHY OINTOBOJIOKOHHOrO Kabens uiM Tpedyemble pa3Mepbl rapaxa Juist
aBTOMOOMJISI. DTOMY COOTBETCTBYET BTOpasi, BRIYMCIUTENbHAS JIMHUS B M3yYECHHH T'€OMETPHH.
IIpu pemeHMn 3amay  NOPAKTUYECKOrO  XapakTepa OOy4alOUMHCs  y4uTCcsd  CTPOMTH
MaTeMaTUYeCKUE MOJENH peajbHbIX >KHU3HEHHBIX CHUTyalluid, MPOBOJUTH BBIUUCICHUS U
OLIEHUBATh a/IEKBaTHOCTh IMOJYYEHHOI'O PE3yJIbTaTa.

Kpaiine BaxkHO TOAUEPKHUBATH CBSI3U T'€OMETPUM C IPYTUMHU y4eOHBIMHU MpeIMeTamH,
MOTUBUPOBATh  HCIOJb30BaTh  ONpENENCHHs TeoMeTpuYecKux (Guryp ¢  TOHATHUH,
JIEMOHCTPUPOBATh IPUMEHEHUE MOJYYCHHBIX YMEHU B (pU3HKe U TeXHUKE. DTH CBSI3U Hanbosee
SIpKO BUAHBI B TeMax «Bektopb», « Tpuronomerpuieckre COOTHOLIEHUS», «MeToll KOOpIUHAT
u «Teopema [Tucdaropar.

VYuebublit kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3Jeibl COJEpIKAHMS:
«['eomerpuueckue ¢urypsl U uX CBOMCTBa», «l3MepeHne TreomMeTpUYECKHX BEIHMUYUHY,
«/lexkapToBbl ~ KOOpAMHATBI HAa  TJOCKOCTH», «BekTopbl», «/IBMKEHUS  IJIOCKOCTHY,
«[IpeobpazoBanwmsI MOTOOHS.

Ha u3yuenne yueGHOTrO Kypca «I eomerpusi» oTBoguTcs B 9 kimacce — 68 yacoB (2 gaca B
HEJICITIO).

COJEP KXAHHUE YYEBHOI'O ITPEJMETA



9 KIIACC

Cunyc, kocunyc, TtanreHc yrioB ot 0 mo 180°. OCHOBHOE TpPUTOHOMETPUYECKOE
TOeCcTBO. DOPMYIIbI TPUBEACHUS.

Pemenue tpeyronpHukoB. TeopemMa KOCMHYCOB M TeOopeMa CHHYCOB. PerieHue
MPaKTUYECKUX 3a]]a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeobpazoBanue mompodus. [Togodme cOOTBETCTBEHHBIX 3JIEMECHTOB.

Teopema 0 MpOU3BEAEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIINX,
TEOpeMa O KBaJIpaTe KacaTeIbHOM.

Bektop, ammHa (MOIyNb) BEKTOpA, COHAMpPABICHHBIE BEKTOPHI, IPOTHBOIIOJOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIMEpPAIMHM HaJ
BeKTOpaMu. PasnokeHre BEeKTOpa Mo JBYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaThl BEKTOpA.
CkansipHOe mpou3BeAeHUE BEKTOPOB, IPUMEHEHHE JIJIsl HAXOXKACHUS JUTUH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IIJIOCKOCTH. YPaBHEHHS NpPSAMONM U OKPYKHOCTU B
KOOpJMHATAX, IEPeCceYeHrEe OKPY>KHOCTEH U MpAMBIX. METO] KOOpAMHAT U €ro MpuMeHEHHE.

[IpaBunbHBIE MHOTOYTOBHUKH. J{TMHA OKpykHOCTU. ['pajycHas u paanaHHas mepa yria,
BBIYUCIICHHE JUIMH OyT OKpyKHOCTeH. [Inomans kpyra, cektopa, cermeHTa.

JIBMOKEHUS MIIIOCKOCTH U BHYTPEHHUE CUMMETPUU (DUTYyDp (3J€MEHTapHbIE TPEICTABIICHNUS).
[TapannensHeiil nepenoc. [1oBopoT.

JesATeJIbHOCTD YUHTeJIsl ¢ y4eTOM padoueil MporpaMMbl BOCIIMTAHUS:

VYcraHOBNIEHHE JIOBEPUTEIBHBIX OTHOIICHHH C OOYYAaIOIMMHUCS, CIOCOOCTBYIOLIMX
MO3UTHUBHOMY BOCIIPHSTHIO O0YUYaIOIIUMUCS TPeOOBaHUI M MPOCKO yUUTENS, TPUBJICYCHUIO MX
BHUMaHHUS K OOCyXJaeMoll Ha ypoke HWH(OpManuM, aKTUBHU3AIMHM WX TO3HABATEIbHOU
NesITeIbHOCTU;TO0YKIeHnEe O00yJarolmxcst coOmoaTh Ha YpOKe OOUICNPUHATHIE HOPMBI
MOBE/IEHUs, TMpaBHia OOLIEHHS CO CTaplIMMU W CBEPCTHUKAMH, IPUHIUIBI yuyeOHOU
JUCLIUIUIMHBI M CaMOOpraHU3alNHY;

MpUBJICYCHUE BHUMAaHUA OOYYAIOIIMXCAd K LEHHOCTHOMY AacCHeKTy H3y4YaeMbIX Ha ypoKax
SBJICHUM, OpraHu3anus HUX pabdoTbl ¢ MOJIy4aeMOM Ha YpOKE COLMAJIBHO 3HAYMMOM
MH(POPMALIMEH;BKITIOUEHHE B YPOK HTPOBBIX MHPOLEAYpP C LENbI0 MOAJNEP)KAHUS MOTHUBAIUH
o0y4Jaronmxcsi K MOJMy4YeHUIO 3HaHUH, HANAKUBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O
HPEIMETA

JIMYHOCTHBIE PE3YJBbTATDBI

JInuHOCTHBIE Ppe3yJibTAThl OCBOCHHS MpOorpaMmbl yueOHOro kypca «['eomerpusi»
XapaKTepU3yOTCS:

1) naTpuoTnyecKoe BOCIIUTAHHE:

MPOSIBJICHMEM MHTEpeca K MPOIUIOMY U HACTOSLIEMY POCCUUCKOW MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM POCCUHMCKMX MATEMAaTUKOB U POCCHICKON
MaTeMaTUYECKOM MIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHUM B IPYTrUX HAyKax M MPUKIATHBIX
chepax;

2) rpasKaaHcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBIMIONIHEHUIO O0S3aHHOCTEH TpakJaHWHA W peaju3alid ero mpas,
MPEJCTaBICHHEM O MaTEeMaTHYEeCKHX OCHOBaxX (DYHKIIMOHHPOBAHHS Pa3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLIEAYP T'PaKIAHCKOr0 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K



OOCYXJCHHMIO 3TUYECKUX IPOOJIEM, CBSI3aHHBIX C IPAKTUUECKMM MPUMEHEHHEM JOCTHXKEHUN
HayK{, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUECKUX IPUHLIUIIOB B J€ATEIbHOCTH YUEHOT0;

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOI Ha aKTHBHOE y4acTHE€ B PELICHUU IMPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTHUYECKOro 00pa30BaHMsI Ha MPOTSKEHUH BCel
KHU3HU JJIS1 YCIEIHOM nmpodeccnoHalbHOM 1eATeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HaHHBIM BHIOOPDOM M TOCTPOEHUEM WHJMBHUyabHOW TpaeKTOpUU OOpa3oBaHUA U
KU3HEHHBIX IIJIJAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCcKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHMYECKOMY BOCHPHUATHIO MaTEMAaTHUECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCy>KICHUN, YMEHUIO BUIETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS:

OpHEHTallUeNd B JIEATEIbHOCTU Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX IpeICTaBJIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl 4YEJIOBEKa, IPUPOABI U 00IecTBA, NOHUMAaHUEM
MaTeMaTUYECKOM Hayku Kak c(epbl 4eloBEeYEeCKON esTEIbHOCTH, 3TaloB €€ pa3BUTUA U
3HAYMMOCTH JJIs1 Pa3BUTHUS LIUBWIN3AIMH, OBJIAIEHUEM S3bIKOM MAaTEMaTUKH U MaTEMaTUYECKOU
KyJIbTYpOH Kak CpEICTBOM TIO3HAHHUS MHpA, OBJAJACHUEM MPOCTEUIIMMHU HABBIKAMU
UCCIIEI0OBATEIbCKOM e TENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBaAHME  KYJAbTYPbl  3A0POBbS W
3MOLMOHAJIBHOIO (J1arONOTyYHUs:

TOTOBHOCTbIO IPUMEHSITh MaTeMaTUYeCKUEe 3HAaHUS B HHTEpecax CBOErO 3/10POBbs,
BEJICHHS 3/I0pPOBOr0 00pa3a KHU3HU (3A0POBOE MUTAHHE, COANAHCHPOBAHHBIN PEXKUM 3aHITHA H
OTIbIXa, peryisipHas (u3udeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediiekcum,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT0 e MpaBa APYroro 4eaoBeKa;

7) 3Ko0JI0THYecKOe BOCIINTAHME:

OpHeHTallMe Ha MpUMEHEHHe MaTeMaTUYeCKUX 3HAHMM /Ui pelieHus 3ajad B 00JIacTH
COXPAaHHOCTH OKpY’Kalollleil cpenbl, IUIAHUPOBAHUS TOCTYNIKOB M OLICHKH HX BO3MOMKHBIX
MOCJIEAACTBUN I OKpYXKAroLIel cpenbl, OCO3HAHUEM TIJI00AJBbHOIO XapaKTepa 3KOJOTHYECKHX
npoOJIeM U IyTel UX PelIeHHUS;

8) aganTanus K H3MEHSIIOIMMCS YCJIOBHAM COLMATBHON U PUPOIHON Cpeabl:

TOTOBHOCTBIO K JCHCTBHSM B YCJIOBUSAX HEOINpeneNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO JESATENbHOCTb, B TOM YHCJIE YMEHHE YUUTHCI Y APYrUX
JIofel, TpHOOpeTaTh B COBMECTHOH JESATENbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETECHIIMH U3
OTIBITA IPYTHUX;

HEOOXOAMMOCTBIO B (DOPMHUPOBAHMHM HOBBIX 3HaHUH, B TOM uucie GOpPMYyJIHpPOBATH UIEH,
MIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX M SABJICHUSIX, B TOM UYMCJIE paHEE HEU3BECTHBIX, OCO3HABATh
negUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMlO, BOCIPUHUMATh CTPECCOBYIO
CHTYallMI0 KaK BBI3OB, TPEOYIONIMI KOHTpMEp, KOPPEKTHPOBATH MPUHHUMAEMble PEIICHUS H
neicTBUs, (OpMYyIUPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIBbIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBbIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

ba3oBhlesiornueckueeiicTBua:

[ ] BBIABJIAATE M XapaKTCPHU30BATH CyH.[GCTBeHHLIe INPHU3HAKK MAaTEMaTHUYCCKUX OG’bQKTOB,
MOHATHHA, OTHOUICHWH MEXIy MOHATUSAMH, (HOPMYIUpPOBATH OIpENeIeHUsI IMOHATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(UKAIINHI, OCHOBAHUS JUI1 0000IIeHNS U
CpPaBHEHUS, KPUTEPUH MPOBOJIMMOrO aHAJIN3a;



BOCIIPUHUMATh, (HOPMyIHpOBaTh M MPeoOpa3OBBIBATH CYKICHHUS: yTBEPAHUTEIbHBIC U
OTpHIIATEeNbHBIC, EIMHUYHBIC, YACTHBIC M O0IIHE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpPEUUs B (aKTax,
JAHHBIX, HAOMIOAEHUSX W YTBEPXKICHUSX, MpeAaraTb KPUTCPUU [JIsl BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

JIeNaTh BBIBOABI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYE€HUH, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

pa30buparh J0Ka3aTebCTBA MATEMAaTUYECKUX YTBEPXKICHUM (MpsSIMbIe U OT MPOTHUBHOTO),
MPOBOJIUTH CAMOCTOSITEIbHO HECIOXKHBIE JOKa3aTeNbCTBA MaTEeMaTHYeCKHX (PaKToB,
BBICTpauBaTh apryMEHTAllMI0, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKEHUS;

BbIOMpaTh cmoco0 pemieHHs y4eOHOM 3amaun (CcpaBHHUBATh HECKOJIBKO BapHAHTOB
peleHus, BRIOUpaTh Hanbosee MOAXOAAIIMNA ¢ y4ETOM CaMOCTOSTEIbHO BbIIEICHHBIX
KPUTEPUEB).

Bba3oBblenccieanoBaTeabCKueAeiicTBHS:

UCIOJb30BaTh ~ BOMPOCHI  KaK  HMCCJICAOBATEIbCKUH  WHCTPYMEHT  ITO3HAHUS,
(bopMyIHPOBATh BOMPOCHI, (PUKCUPYIOIIHME MPOTUBOPEUYHE, MPOOJIEMY, CAMOCTOSTEIILHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATh T'MIIOTE3Yy, apryMEHTHPOBATH CBOKO
MO3UIIHI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSTEIBHO COCTABICHHOMY ILJIaHY HECJIOKHBIM DSKCIEPUMEHT,
HEOONIBIIOE KMCCIICOBAHUE I10 YCTAHOBJICGHHIO OCOOCHHOCTEH MaTeMaTHYECKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

CaMOCTOSATENIbHO  (opMynmupoBaTh  0000MIEHUST W  BBIBOABI IO  pe3yJbTaTaMm
MPOBEACHHOTO HAOJIOACHHMSI, MCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH IOJNYYECHHBIX
pe3ybTaTOB, BEIBOJIOB M 00OOIICHUI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTAThH ITPEIIOIO0KCHHS
0 €ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISBIISITH HEAOCTATOUHOCTh M M30BITOYHOCTh MH(OPMAINH, JTAHHBIX, HEOOXOIMMBIX JIJIS
pelleHus 3aaauu;

BBIOMpaTh, aHAIU3HPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUAOB U (OPM IPEICTaBICHNUS;

BbIOMpaTh (opMy INpencTaBieHUs] UHGOPMALMU U HWIUIIOCTPUPOBATh pellaeMble 3aiaun
cXeMaMHy, uarpaMMaMu, MHOHM rpaMKoil 1 ©X KOMOMHAIUSAMUY;

OLIEHMBATh HaA&KHOCTh MH(OPMAIMK MO KPUTEPUSIM, HMPEAJIOKEHHBIM YUUTEIEM HIIU
cOpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHHKaTI/lBHbIeyHI/IBepCaJIbeIey‘leﬁHble[[eﬁCTBﬂﬂ:

BOCIIPUHUMATh U (HOPMYIHPOBATH CY)KACHHS B COOTBETCTBHU C YCIOBHSMH H LEISIMU
o0LIeHHs, SICHO, TOYHO, I'PAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHHS B YCTHBIX H
IMHUCbMCHHBIX TCKCTAaX, JaBaTb INOACHCHHA IO XOAY PCHICHUA 3addadd, KOMMCHTHUPOBATb
MOJYYEHHBIA PE3YIbTAT;

B XOzie 00CYXJICHUs 3a1aBaTh BOIPOCH! 110 CYLIECTBY OOCY)XIAaeMOH TEMBI, IIPOOJIEMBI,
peIHaCMOfI 3ala4, BbICKA3bIBaTh UACHU, HALICJICHHBIC Ha MMOUCK PCIICHUA, COIIOCTABJIATH
CBOU CYXKIACHUSA C CYXXKACHHUAMHU JAPYIrux y4aCTHUKOB JuUaliora, O6HapY)KI/IBaTB pasanuuc
U CXOJCTBO IIO3UIMH, B KOPPEKTHOH ¢(opme QopMyaHpoBaTh pa3HOIJIacusi, CBOU
BO3paXKCHUS;

NpEACTABIIATE PE3YJIbTATHI PCIICHHUA 3aJadud, SKCIICPUMCHTA, UCCJICAOBAHUA, MMPOCKTA,
CaMOCTOATECIBbHO BI)I6I/IpaTB (l)OpMaT BBICTYIIJICHUA C yLIéTOM 3aJla4 MpE3CHTAIUN U
0COOEHHOCTEN ayTUTOPUH;



e [IOHUMAaTbh U HUCIOJb30BATh IPEUMYILECTBA KOMAaHAHON U MHIUBUAYAIbHON pabOTHI MpH
pelIeHnn y4eOHbIX MaTeMaTHYEeCKUX 3a/1a4;

e [pUHUMATH 11€JIb COBMECTHOM AESITENbHOCTH, MJIAaHUPOBATh OpPTraHU3ALMI0 COBMECTHOM
paboThl, pacnpeaensaTs BUAbl paboT, J0roBapuBaThes, 00CYKAaTh MIPOLECC U PE3ybTaT
paboThI, 00001IaTh MHEHUST HECKOJBKHX JIFOJICH;

® y4acTBOBAaTh B IPYIIOBHIX (popMax paboTsl (00CyKaeHHS, 0OMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI U APYTHE), BBIMOIHIATH CBOIO YacTh PabOTHl U KOOPJUHUPOBATH CBOM J1€HCTBUS
C IpyTUMU YJ€HAaMH KOMaHJbl, OLICHUBATh KaueCTBO CBOEr0 BKJaJa B OOLIMI MPOIYKT
M0 KpUTEPUAM, CHOPMYJINPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBeEpPCATbHbIC YYeOHbIC 1eCTBUS

Camoopranusanus:
® CaMOCTOSTEJIbHO COCTaBJIATH IIJIaH, AJITOPUTM pELIEHUs 3ajaud (MM €ro 4acth),
BbIOMpaTh CHOCcO0 peuieHusT ¢ y4E€TOM HMMEIOLIMXCS PecypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATh BAapHUaHThl PEIICHUH C Yy4ETOM
HOBOM MH(pOpMaIUH.
CaMOKOHTPOJ1b, IMOLMOHAJI bHBIIHHTEJICKT:
e BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTaTa pEeLIeHUs
MaTEeMaTHYCCKOM 3aJauM;
® [pEeIBUIETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTb IIPU PEILIEHUU 3aJa4M, BHOCHUTbH
KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;
® OICHMBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH MOCTABJIECHHON LI€JIM U YCIOBHSIM,
OOBSICHATH IPUYUHBI TOCTHIKEHUS U HEAOCTHXKEHUS 11eJIU, HAXOAUTh OLUINOKY, TaBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY.

IHPEJMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 9 kJjacce oOOydyarOImUNUCS TOMYYUT CIEAYIOIMUE TPEIMETHBIE
pe3yJIbTAThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMU OCTPHIX VYIJOB, HAXOAUTh C HUX TOMOIIBIO
pasIUYHBIC  DJIEMEHTHl  MPSIMOYTOJIBHOTO  TPEYrOJIbHHKA  («PEIIeHHE  MPSMOYTOJbHBIX
TPEYroJIbHUKOBY). HaXxoauTh (C MOMOIIBI0 KaJbKYJSATOpPA) IJIWHBI U YIJIbI JJI1 HETAOJUIHBIX
3HAYECHUMH.

[Tonb3oBaThecs hopMysiaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKECTBOM
JUISL HAXOXKJIEHUSI COOTHOIIEHUH MEXKy TPUTOHOMETPUUECKUMH BEITUYMHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJII HAXOXKJEHHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pEIIeHUuEe TPEYroJbHUKOBY), MPUMEHITh WX IMPU PEHICHUU T€OMETPHUECKUX
3a1ad4.

BraneTs moHATHSIMH MpeoOpa3oBaHus MOA00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. [Tonp30BaThCs CBOMCTBAMHM OI00MS MPOU3BOJILHBIX (DUTYDP, YMETh BBIYHMCIATh JJIMHBI U
HAXOJWUTh YTIbl Y MOA00HBIX (uryp. I[IpuMeHsaTs cBoiicTBa MOJ00Ms B MPAKTUYECKUX 3aadax.
YMeTh NPUBOIUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MHpE.

ITonp3oBaThCsl TEOpEMaMH O TMPOU3BEIEHUU OTPE3KOB XOPJl, O MPOU3BEICHUHU OTPE3KOB
CEKYILMX, O KBAaJIpaTe KacaTeJIbHOM.



[Tonp30BaThCs BEKTOpPAaMH, I[OHUMAaTh HMX TE€OMETPUYECKUH M (QU3UYECKUH CMBICI,
IPUMEHATh WX B PELIEHUH T€OMETPUYECKUX M (Qu3MuecKuX 3anad. [IpuMeHATh ckajspHoe
IIPOU3BEACHUE BEKTOPOB U1 HAXO0KAECHU JUIMH U YTJIOB.

ITosnb30BaTbCAd METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHATh €ro B pELICHUU
F€OMETPUYECKUX U IIPAKTUYECKUX 3a/1ay.

Bragets MOHATUAMU IPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXXKHOCTH, JUIMHBI AYTU
OKPY’KHOCTM M paJAMaHHOW Mephl yria, YMETb BBIYMCIATH ILIOMIAJb Kpyra M €ro 4acTew.
[IpuMeHATE oy4YeHHbIE YMEHHUS B IPAKTHYECKUX 3a7adax.

Haxonuth ocu (MM LEHTPHI) CUMMETpUM (UTYpP, MPUMEHATH JBH)KEHHUS IJIOCKOCTH B
MPOCTENIIUX CITyYasX.

IIpuMeHsATh MOJlydeHHbIE 3HAHUS Ha NMPAKTHUKE — CTPOMTh MATEMATHUYECKHUE MOJEIH IS
3aJ1a4 peajbHOMN KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C PUMEHEHHEM 000U
Y TPUTOHOMETPUYECKUX (QYHKUUH (I10JIb3YsICh, I'/1€ HEOOXOJUMO, KAJIbKYJIATOPOM).

JIJ1s1 OlleHKH 10CTUKeHHUS IUIAHMPYeMbIX Pe3yJbTATOB HCNOJIb3YIOTCS KOHTPOJIbHbIE
padoThI U3 CJeAYIONIUX MOCOOHIi:

- Maremartuka. reOMeTpI/IﬂZ 9 kiacc: 0a30BBIH YPOBCHBL: CaMOCTOATCIBHBIC U

KOHTPOJIbHBIC PaboThl: yueOHoe mocoome / M.A.Muenckas. — 7 wu3n., mepepadb. — Mockaa:
[IpocBemenne,2023.

MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJbLHOM ITPOT'PAMMBI

9 KUIIACC

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl 0CBOCHUS
Koanposepsiemorope3syJib

OCHOBHOI1 00pa30BaTeJIbHOI NPOrPAMMBbI OCHOBHOIO
Tara

001ero oopasoBanusi

6 I'eomerpus

3HaTh TPUTOHOMETpPUYECKHE (YHKIMH OCTPHIX YIJIOB,

HaxoJuTb C€ HUX [IOMOIObKO  Pa3JIMYHBIC 3JICMCHTBI

61 IPSIMOYT OJIbHOT'O TpeyrojbHHUKa («permieHue
' NpSIMOYTOJIBHBIX ~ TPEeyrojabHUKOB»).  Haxomute  (c
IOMOIIbIO  KalbKYJIITOpa) JAJAMHBI W YIUIBI  JUIA
HETAaOJIMYHbIX 3HAUEHHUH
ITonp3oBaTbess GopMyaaMu NPUBEACHHUS U OCHOBHBIM
62 TPUTOHOMETPUYECKUM  TOXKIAECTBOM JJIsI HAXOXKJIEHUS
. COOTHOUICHUM MEXY TPUTOHOMETPUYECKUMU
BEIMYMHAMU

6.3 Hcnonb3oBaTh TEOpPEMBI CHHYCOB M KOCHUHYCOB JUIS




HaXOXJEHUS  Pa3JMYHBIX JJIEMEHTOB  TPEYroJibHUKa
(«pelieHne  TPEYTrOJbHUKOBY»), TMPUMEHATh WX TMPH

PCHICHUHN TCOMETPHUUICCKUX 3aaaY

6.4

Bnanetp  moHsATMSAMHM  TpeoOpa3oBaHUS  MOJ00MS,
COOTBETCTBEHHBIX ~ JJIEMEHTOB  MOJOOHBIX  Quryp.
[Tonb3oBaThcss  cBOMCTBAMM MOAOOUS  MPOU3BOJIBHBIX
¢uryp, ymMeTrb BBIYMCIATH JJIMHBI U HAaXOAMThb YIJBI Y
nono0ubIx  Quryp. IlpumensTs cBoiicTBa monodus B
MPaKTUYECKUX 3ajJadaX. YMEThb MPUBOIUTH IMPUMEPHI

NoJOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

6.5

ITonp3oBaThCs T€OpEMaMH O IIPOU3BCIACHUU OTPEC3KOB
XO0pa, O HPOU3BCACHUMU OTPC3KOB CCKYHIUX, O KBaJApaTe

KacaTelabHOMI

6.6

ITonb30oBaThCsl BEKTOpAMH, IOHUMATh UX T'€OMETPUYECKUI
U (QU3NYECKUN CMBICH, TPUMEHSITh HX B PEIICHUU
r€OMETPUYECKUX u buznuecKnx 3a/ady.
[IpuMeHATECKaIApHOET POU3BEIEHUEBEKTOPOBIIISTHAX O]

CHUAJIMH U YI'JIOB

6.7

Ilons30BaThCs MCTOAOM KOOpPAMHAT HaA IJIOCKOCTH,
MIPUMCHSTH €ro B peuieHnun TCOMECTPHUYCCKUX n

MPaKTUYCCKUX 3aaa4

6.8

Biagetp NOHATHAMHM INPAaBHIBHOTO MHOTIOYT OJIBHHKA,
JUIMHBl ~ OKPYXXHOCTH, JUIMHBI JyTH OKDPYXHOCTH U
pazvaHHOM MEPBI yria, yMETh BBIYUCIATH IUIOIAAL KpyTa
n ero yacred. IIpumMeHATBIONYyYEHHBICYMEHUS B

MpAaKTUYCCKUX3aaadax

6.9

Haxomuth ocu wiaM  LEHTpPHl CUMMETpUHM  Quryp,

INPpUMCHATH ABUXXCHUA ITIJIOCKOCTHU B HpOCTCfIH.IHX cly4daiax

6.10

[IpumeHsATs MOydYeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTH
MaTeMaTU4YeCKHEe MOJENN I 3a7a4 PEalbHOM KU3HU U
MIPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS c
MPUMEHEHHEM MO100MS U TPUTOHOMETPHUECKUX (PyHKINH

(MOMB3YACH, T/IE HEOOXOUMO, KATBKYJIITOPOM)




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon IIpoBepsieMbIidIeMEHTCOACPKAHUSA
6 I'eomerpus
61 Cunyc, kocunyc, Tanreic yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
' TOXAeCTBO. POPMYJIbl IPUBEAECHUS
Pemenue TpeyrompHuUkoB. Teopema KOCHHYCOB M TeopeMma CHHYCOB. PemieHue
6.2 IIPaKTUYECKUX 3a/Jady C HCIOJIb30BAHMEM TEOPEMbl KOCHHYCOB M TEOPEMBbI
CHHYCOB
6.3 [Ipeo6pazoBanue nmomodus. [Tomobue cOOTBETCTBEHHBIX IIEMEHTOB
64 Teopema 0 MpoU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB
' CEKyIIHX, TEOpEMa O KBaJIpaTe KacaTeIbHOU
BekTop, mymHa (MOAyJb) BEKTOpa, COHAIIPAaBJIEHHbIE BEKTOPbI, IPOTUBOIIOJIOKHO
6.5 HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepauuu HaJ BEKTOpPaMHU.
Pa3noxenneBekTopano1ByMHEKOJUIMH €apHbIMBEKTOpaM
6.6 Koopnunats! BekTopa. CkansgpHOE NMPOU3BEACHUE BEKTOPOB, NMPUMEHEHHUE IS
' HAXOXKJIEHUS JJIMH U YTJIOB
JlekapTOBBl KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHHMs INPSAMON M OKPYXKHOCTU B
6.7 KOOpJMHATaX, IEPECEYECHUE OKPYKHOCTEH M MpAMBIX. MeTOAKOOpAMHAT U
€ronpruMeHEeHUE
6.8 IIpaBUIBHBIEMHOI OYT OJIBHUKHU
6.9 JUtnHa OKpy>KHOCTH. I'pajycHast U paauaHHasi Mepa yria, BBIYMCIEHUE JUTMH JyT
. OKPYKHOCTEMN
6.10 [Tnomanpkpyra, ceKTopa, CermeHTa
611 JIBIDKEHHsI IUIOCKOCTH W BHYTPEHHHE CHUMMETpUM GUryp (dJIeMeHTapHbIe
' npeacrapienus). [lapamnensasiiinepenoc. IloBopot

INPOBEPAEMBIE HA OI'S 1O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIbBHOM MPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHMUSA




KoanpoBepsieMororpetoBanusi

IIpoBepsieMbie TPeOOBaHUS K NPeAMETHBIM
pe3yJabTaTaM 0CBOEHUsI 0CHOBHOI
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0
oOpa3zoBanus Ha ocHOBe PI'OC

YMeHue onepupoBaTh IMOHSTHSIMH: MHOXECTBO,
MIOAMHOXECTBO, OIlepallid HaJd MHOXECTBAMU,
YMEHHUE ONEpUpOBaTh IMOHATHUSIMHU: Tpad, CBAZHBIN
rpad, AepeBo, IMKJ, MPUMEHATh WX MpPU PEIICHUU
3aJa4;  yMEHHE  HCIOIb30BaTh  rpaduyeckoe
MIPEJICTaBICHUE MHOXECTB [UIsl ONMCAHMS PEaJbHBIX
IIPOLIECCOB M SIBJIEHWM, IpU PELICHUH 3aJad U3

JIpyTrux y4eOHbIX IPEIMETOB

YMeHue omnepupoBaTh IOHATUAMM: OIPEIEICHUE,
aKkcuoma, Teopema,  JO0Ka3aTeabCTBO;  YMCHHE
pacrno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3BIBAHUA,
IPUBOANUTE IPUMEPBl U KOHTPIPHUMEDPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPULIAHUA BBICKa3bIBaHMI

YMeHue onepupoBaTh IOHATUSMHU: HATypaJbHOE
YHUCIIO, NPOCTOE U COCTAaBHOE YHUCIO, JEIUMOCTh
HaTypaJbHBIX YHCEJ, NMPU3HAKHA JACIMMOCTH, LEN0e
YUCIIO, MOJAYJb YHCIIA, OOBIKHOBEHHAas JpoOb M
JecATHYHass ApoOb, CTaHIAPTHBIA BHJ  4YHCIHA,
pallMOHaJIbHOE 4YMCIIO0, WPpalMOHAIBbHOE YHCIIO,
apupMeTnyeckuii KBaJpaTHBIH KOpPEHb, yMEHHUE
BBINOJNIHATD JIEHCTBUSA C YUCJIAMH, CPaBHUBATh U
yHOpSIOYMBATh YHUCJA, MPEICTaBIATh YHCIA Ha
KOOPJMHATHON IPSAMOM, OKPYIVISATh YHUCIA; YMEHHE

ACIaTh NPUKUAKY U OLCHKY pEC3yJibTaTa BBIYMCICHUH

YMeHue onepupoBaTh HOHSATHIMHU: CTEIEHb C IIEIBIM
nokaszaTelsieM, apu(pMEeTHYECKUil KBaJIpaTHbII KOPEHb,
MHOTOWJIEH, anredpanyueckass Japodb, TOXIECTBO;
3HaKOMCTBO C KOPHEM HATypaJbHOM CTEreHH Ooblie
CMUHUIBI, YMEHHE  BBIMONHITH  PACYETBI MO
dopmynam, mpeoOpa3oBaHHS  ILENbIX, JIPOOHO-
pPallMOHATBHBIX  BBIPQ)KCHWH W BBIPAXKCHUH €

KOPHAMU, PA3JIOKCHHUC MHOI'OYJICHA HA MHOKUTCIIU, B




TOM YHCJE C MCIOJIb30BaHUEM (GOPMYJNl Pa3HOCTU

KBaaApaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue  onepupoBaTh  IOHSATHSMM:  YHUCIIOBOE
PaBEHCTBO, YpaBHEHUE C OJIHOM IEPEMEHHOM,
YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI;
yMEHHE  pelaTh JIMHEWHbIE M KBaJpaTHbIC
ypaBHEHUs, JIpOOHO-pallMOHAIBHBIE YPAaBHEHUS C
OIHOM IIEPEMEHHOM, CHCTEMBl JBYX JIMHEHHBIX
YPaBHECHU, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJ[paTHbIE U JPOOHO-pallMOHATIbHBIE HEPABEHCTBA C
OJHOW TEPEMEHHOW, B TOM 4YHUCIE IpU pPEIICHUU
3a]a4 U3 JPYruX MPEeIMETOB U MPAKTHYECKUX 3a7ad;
YMEHHE MCHOJIB30BaTh KOOPAUHATHYIO MPIMYK U
KOOpP/JIMHATHYIO  IJIOCKOCTh  JJI1  HM300pa’keHus

peleHnid ypaBHEHU I, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: (PYHKIHUS, TpapuK
byHKINH, HYJIH ¢byHKIUY, IIPOMEXKYTKH
3HAKOMOCTOSIHCTBA,  MPOMEXKYTKH  BO3pacTaHMs,
yObIBaHUs, HauOoOJIbLIEE M HAaUMEHbIIEE 3HAYECHHUS

GyHKIIMK; yMEHHUE ONEePHPOBATh MOHITHIMHU: TpsMast

MPOTOPIIMOHATBHOCTb, JUHEeHHAs byHKIHS,
KBaJpaTU4yHas byHKIHS, oOpatHas
MPOMOPIIOHATIBHOCTb, napabouna, runepobona;

yMEHUE CTPOUTh rpaduku (YHKLUUH, UCIOJIB30BATh
rpaduku JUisl ONpENENIeHUss CBOWCTB IPOLECCOB U
3aBUCUMOCTEH, JUIs pEeUIeHWs 3ajad U3 APYrux
y4eOHBIX MPEIMETOB U pEaJbHON JKU3HU; yMEHUE

BbIpaXkaTb  (opMynaMu  3aBHCHMOCTH  MEXAY

BEJIMYMHAMU
YMenue OIepUpOBaTh MTOHSATHUSIMH:
[IOCJIEN0BATEIbHOCTb, apudmerndeckas u

reoMeTpu4ecKasl Iporpeccul; yMEHUE UCIO0JIb30BaTh
CBOMCTBA MOCJIEI0BATENbHOCTEH, (OPMYIIBI CYMMBI U
o0Illero ujeHa IpU PEUICHUU 3a7ad, B TOM 4YHCIIe
3alady M3 JPYruX y4eOHBIX MPEIMETOB U peabHOM

KHU3HHU




VYMenue pemath 3a7a4i pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOIEHTHI, JOJM W 4YacCTH, JBIXKEHHE, paboTy,
LIEHy TOBApOB U CTOMMOCTb IOKYIIOK MW YCIYT,
HAJIOTH, 3aJa4M U3 00JIACTU YIPaBJICHUS JIMYHBIMU U
CeMeWHBIMU  (UHAHCAMH); YMEHHE COCTaBIISITh
BBIPaXXEHUs, YPABHEHUS, HEPABEHCTBA U CUCTEMBI I10
YCIJIOBHIO 33J1a4H, UCCIIEIOBATh ITOIYy4E€HHOE PEIIECHUE
W OILCHMBATh IPABAOMNOMO0HOCTh  IMOJYYEHHBIX

pe3yJIbTaToB

YMeHue ornepupoBaTh MOHATUAMM: (QUrypa, TOUKA,
OTPE30K, npsimas, ayd, JIOMaHas, yrou,
MHOI'OYT'OJIbHUK, TPEYrOJIbHUK, PaBHOOEAPEHHBIH U
PaBHOCTOPOHHUHN TPEYTrOJIbHUKH, INPSIMOYIOJIbHBIN
TPEYroJbHMK, MeJIuaHa, OMCCEKTpUca U BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOJIBHUK, MapajuIesIorpaMM,
poMO,  NpSMOYrOJbHMK,  KBaapaT,  Tpareuus;
OKPY)XHOCTb, KpYI, KacaTejbHas; 3HaKOMCTBO C
IPOCTPaHCTBEHHBIMH (DUTYpaMu; yMEHHE pelaTh
3a/la4yd, B TOM 4YHCII€ U3 IOBCEIHEBHOW XU3HH, HA
HaxOoXJ1eHUe reOMEeTPHY ECKUX BEJINYNH c

MPUMEHEHUEM H3yYEHHBIX CBOUCTB (UTYyp U (PaKTOB

10

YMeHHe onepupoBaTh MOHATUSMH: PAaBEHCTBO QHUTYD,
PaBEHCTBO  TPEYrOJBbHUKOB; MapalICIbHOCTh U
NEepIeHANKYSIPHOCTh  TPSAMBIX,  YrOd — MEXIy
OpSMBIMH, TEPIEHANUKYISAp, HAKJIOHHAS, MPOEKIHS,
nogobue  guryp, 1ofgoOHbIE  TPEYTOJbHUKH,
CHMMETpPHsI OTHOCUTEIIFHO TOYKH U TPSIMOW; yMEHUE
pacro3HaBaTh PaBEHCTBO, CHMMETPHIO U T0moOue
Guryp, mnapaieNbHOCTh W IEPIEHAUKYISIPHOCTD

MPSAMBIX B OKPYXKAOIIEM MUPE

11

YMmenue OIepupOBaTh MOHATUSMM: JJIMHA,
paccTosiHue, yroJl (BeJMYMHa yIia, CHHYC U KOCUHYC
yria TpeyrojbHHUKa), IUIONIAJ(b; YMEHHE OLIEHHUBATb
pa3Mepbl MPEAMETOB U OOBEKTOB B OKpYXKaroIlleMm
MUpPE; YMEHHE NPUMEHATh (OpMYIbl MepuMeTpa U

miomaa MHOI'OYT' OJIbBHUKOB, AJIMHBI OKPYKHOCTHU U




iomanM  Kpyra, o0Obema  MPSIMOYTOJbHOIO
napajuleJienunesa; yMEeHHE MPUMEHSITh MpPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpEyroJibHUKa, TeopeMy [Tucaropa,
TPUTOHOMETPUYECKHE COOTHOLIEHMUSI 11

BBIUMCIIEHUS IJIMH, PACCTOSTHUM, TI0IIaaei

12

YMmenue wu3o0pakaTh IUIOCKME GHUTYpBl M HX
KOMOMHAIINHU, TIPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C
OMOIIBIO YEePTEKHBIX WHCTPYMEHTOB "
SNIEKTPOHHBIX ~ CPEACTB IO  TEKCTOBOMY  HJIH

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh IMOHATUSMH: HMPSMOYTOJIbHAS
CHUCTE€Ma KOOpAMHAT; KOOPAMHATBHI TOYKH, BEKTOP,
CyMMa BEKTOPOB, IIPOU3BEJIEHUE BEKTOpA Ha YMUCIIO,
CKaJsipHO€  NPOU3BEACHHUE  BEKTOPOB;  YMEHUE
HCIOJIB30BaTh ~ BEKTOPBl M KOOPAHMHATHI  JJIs
IIPEICTABJIICHUS] JAHHBIX M DEIICHUs 3aJad, B TOM
YHUClie U3 JIPYrUX y4eOHBIX MPEeIMETOB M peajbHOU

KHU3HHU

14

YMeHue omnepupoBaTh MOHITHSIMH: CTOJOHUKOBBIE M
KpYTOBbIC JMarpaMmel, TaOIUIIBI, cpenHee
apupmerndyeckoe,  MeauaHa,  HauOospliee U
HauMEHbIlIee 3HAYEHMsI, pa3Max 4MCIOBOr0 Habopa;
yMeHUue W3BJICKATh, WHTEPIPETUPOBATD u
npeoOpa3zoBeIBaTh HH(OPMALINIO, TTPEACTABICHHYIO B
TabIUIaX U HA TUarpaMMax, OTPa)Karollyl0 CBOWCTBA
Y XapaKTEpUCTUKH pEabHBIX IIPOLIECCOB U SIBJIICHUN;
YMEHHME pAacllO3HAaBaTh HM3MEHYMBBIE BEIUYUHBI B

OKPY’KaloIlleM MUpE

15

YMeHue onepupoBaTh NOHATUIMU: CIyYalUHBIA OMBIT
(citydaifHBIA DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE
(o7eMeHTapHBIE ~ MCXOJ)  CIy4ailHOro  OmBITa,
ciyyaifHoe coObITHE, BEpPOATHOCTh COOBITHS; yMEHUE
HaXOIUThb BEPOSATHOCTU CIy4dailHBIX COOBITUH B

OIlbITaX C PaBHOBO3MOXHBIMU  3JICMCHTAPHBIMH




COOBITHSIMU;, yMEHHE peIiaTh 3aJadyd  METOJ0M
OpPraHHW30BaHHOr0 IMepedopa U C HCIHOJIb30BAHUEM
MpaBuIa YMHOKEHUS; YMEHUE OLICHUBATh
BEPOSITHOCTH  PCAJIBHBIX COOBITHH W SIBJICHUH,
IIOHUMATh POJIb IMPAKTHYECKU JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUN B OKPYXKAIOIIEM MHpPE U B
KU3HU; 3HAKOMCTBO C TIOHSTHEM HE3aBHUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN H

€T0 PpOJIbIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpaTh MOAXOMSIIMA HU3YYEHHBIA METOT
Ul pelieHus  3ajJadd, [PUBOJIUTH  IPUMEPHI
MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpoAEe U
JKU3HU, pacno3HaBaTh  MPOSIBJICHHE  3aKOHOB
MaTeMAaTUKH B MCKYCCTBE, OMNMUCHIBATH OT/EJIbHbBIC
BBIJAIOIINECS PE3YyJbTAaThl, MOJYYEHHbIE B XOJ€
pa3BUTHS MaTEMaTHKH KaK HayKH, IPUBOJIUTH
MpUMEpPbl MaTEMATUUYECKUX OTKPBHITUM U MX aBTOPOB

B OTE€YECTBEHHON U BCEMUPHON UCTOPUH




HEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMbliiaIeMEeHTCOAEPKAHUS

1 Yucna v BEIYUCIECHUS

1.1 HatypanpHblie u nensie yncina. [Ipu3Haky 1eIMMOoCTH [ebIX YHCell

. OObIKHOBEHHBIE M JECSITUYHBIE  JApoOM,  TPOLEHTh, OECKOHEYHbIE
. MEPUOUICCKUE TPOOH

1.3 ParnmonanbHble uncia. ApupmMeTnieckrue onepauy ¢ pallioHaJIbHBIMU YK ClIaMU
14 JeiictButenbHble uuciaa. ApupMeTudyeckue Oonepaluud ¢ AeHCTBUTEIbHBIMU
' YUCIIaMu

Ls [IpuOnau>k€HHble BBIUMCIEHUS, MpPaBUJIAa OKPYIJIEHUS, NPUKHUJIKA M OLEHKa
' pe3yJibTaTa BBIYMCICHUI
2 AnredpandecKkueBbIpak HUS

2.1 BykBenHble BoipakeHUs (BBIPaKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM mnokasareneM. CTeneHb C PALMOHAJIBHBIM I10KAa3aTEJeM.
' CBolicTBacTeneHN

2.3 MHorouieHsl

24 AnrebpandeckasnpoOb

) s Apupmernueckuii KOpPEHb HaTypaJbHOU CTEIICHU. HelictBust c
' apu(MeTn4ecKuMHI KOPHSIMU HaTYpaJIbHOW CTENEHU
3 YpaBHEHUS U HEPABEHCTBA

- [enbie u IpOoOHO-pallOHATbHbIE YPaBHEHUS. Cucremsl u
. COBOKYITHOCTUYPaBHEHU I

15 Lenslie u IpoOHO-paLOHATbHbBIE HEPaBEHCTBA. Cucremsl u
' COBOKYITHOCTUHEPABEHCTB

3.3 PenrennerexkcroBpix3zanay

4 YucnoBbIENOCIEN0BATENBHOCTH

4.1 IlocnemoBaTeaLHOCTH, CITOCOOBI3aaHUAIIOCIIEN0BATEILHOCTEH

42 ApudmeTtnueckass U reomerpuyeckas mnporpeccuu. @Dopmyna  CIOKHBIX
' IIPOLIEHTOB

5 DyHKIMU




OyHkuusg, cmocoObl 3agaHus  (QyHKUIHUU.

I'padux  Pynkmuu. OO6mactp

OIpEeCICHUS] U MHOXECTBO 3HaueHul pynkuuu. Hymu ¢yaknuu. ITpomexyTku

5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (yHKIMU. MakCUMyMbl U
MUHHUMYMBI GbyHKIUH. Haubonbmiee u
HaMMeHbIlIee3HaueHNEe P YHKIIMUHATIPOM &K YTKE

6 KoopaunaTel Ha IpsAMOH U TNIOCKOCTH

6.1 KoopaunaTtHasmnpsmas

6.2 JlekapTOBBIKOOPANMHATBIHAILIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue GUTypbl 1 UX CBOKWCTBA

7.2 TpeyronbHUK

7.3 MHOroyroiabHIUKH

7.4 OKpy>KHOCTB U KpyT

7.5 N3mepenunereoMmeTpruyeCKMXBEIMUUH

7.6 BekropeiHaniockoctu

8 BeposiTHOCTD M cTaTHCTHKA

8.1 OnuncarenbHasCTaTUCTHKA

8.2 BepositHOCTB

8.3 Kombunaropuka

8.4 MHuoxectBa

8.5 I'padsr




Temaruyeckoe NJIAHUPOBAaHHE € YKA3aHUEM KOJIMYECTBA aKAJeMHUYECKUX YacOB, OTBOAUMBIX HA OCBOCHHUE KA/ 0
TeMbl Y4€OHOI' 0 NpeAMeTa, U BO3SMOXKHOCTH UCIO0Ib30BaHus 10 3ToH Teme JOP wiu LIOP, koTopsle siBIsIl0OTCA
yueOHO-MeTOAMYECKUMH MaTepuaJiaMHu.

9 KJIACC
KosaunuyecrBo
Ne i/ Pasnen/ 4acoB, DJIeKTPOHHbIE Y4eOHO- HMara
Temaypoxka OTBOJIMMBIX MeToAHYecKHe MATepHaJIbl -
Ha OCBOEHUE [ian
TeMbl/pa3aena
Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB. PemieHuerpeyronbHuKoB (16 yacoB)
| OrnpenesieHre TPUTOHOMETPUY €CKUX (DYHKITHI | hitps://m.cdsoo.r/CD1 X6 AAL2 01.09
yriaoB o1 0° no 180°
2 dopMmybITpUBEACHUS 1 https://m.edsoo.ru/OBNBY3J2Q 04.09
3 TeopemMakoCHHYCOB 1 https://m.edsoo.ru/RHIDMBXJS5 08.09
4 TeopemakoCcHHYyCOB 1 https://m.edsoo.ru/KOM41J37R 11.09
5 TeopemakoCHHYCOB 1 https://m.edsoo.ru/JUPIR2ISZ 15.09
6 TeopemacuHycoB 1 https://m.edsoo.ru/ANH6PTII7 18.09
7 TeopemacunycoB 1 https://m.edsoo.ru/4LWCLZGKB 22.09
8 Teopemacunycos 1 https://m.edsoo.ru/6NO2CEWIN 25.09
9 HaxoxieHue 1MH CTOPOH Y BEIUYHUH YTJIOB 1 hitps-/m.edsoo.rw/31LX8JCNG 29.09
TPEYTrOJIbHHUKOB
10 PemenuerpeyrojbHUKOB 1 https://m.edsoo.ru/KJ889IVV 02.10
11 PemenuerpeyroibHUKOB 1 https://m.edsoo.ru/ASEP9BM X8 06.10
12 PemenunerpeyroibHUKOB ! https://m.eds00.ru/992MSU6ZU 09.10
13 PemienneTpeyroabsHUKOB 1 https://m.edsoo.ru/DHS2ROQGDI 13.10




HpaKTI/I‘-ICCKOC IMIPUMCHCHUEC TCOPEM CMHYCOB U

16.10

14 1 https://m.edsoo.ru/6N7QYFLH7

KOCHHYCOB
15 [IpakTHUeckoe MpUuMEHEHNE TEOPEM CHHYCOB U | hitps://m.cdsoo.r/JXOUN2TRH 20.10

KOCHHYCOB

KonTpoJsbHas padora no teme "Pemenue 23.10
16 HTPOJILIA PADOTA HO Teme ~Tetient 1 https://m.edsoo.r/TK6LESOQC

TPEYroJIbHUKOB

IIpeoGpa3zoBanue noxodusi. Merpuyeckue COOTHOMEHHS B OKPYxkHOCTH (10 yacoB)

17 [TonsiTre 0 MpeoOpa3oBaHUUTIONOOMS 1 https://m.edsoo.ru/WPA4QONZN 06.11
18 CoOTBETCTBEHHBIEIIEMEHTHINOAO00HBIXPUTYP 1 https://m.edsoo.ru/6 WZ4YFOAQ 10.11
19 CoOTBETCTBEHHBIEIIEMEHTHINMOAOOHBIXDUTYP 1 https://m.edsoo.ru/LFK1UZATS 13.11

Teopema 0 MpoU3BEIEHUN OTPE3KOB XOP/I, 17.11
20 TEOpeMa O IPOU3BEAECHUHN OTPE3KOB CEKYLIHX, 1 https://m.edsoo.ru/KL.RAL11S8

TeopeMa O KBaJipaTe KacaTeabHOU

TeopeMa o mpou3BEIEHUN OTPE3KOB XOP/, 20.11
21 TeopeEMa O IIPOU3BEIECHUU OTPE3KOB CEKYILHNX, 1 https://m.edsoo.rt/LYNT6HMDS

TeopeMa O KBaJipaTe KacaTeabHOU

Teopema 0 MpoOU3BEEHUN OTPEZKOB XOP/I, 24.11
22 TEOpeMa O IIPOU3BEAECHUHN OTPE3KOB CEKYLINX, 1 https://m.edsoo.ru/UJOEI9T2 A

TeopeMa O KBajipaTe KacaTelbHOoM

[IpumeHeHrE TEOPEM B PELIEHUU TEOMETPHUUYECKUX 27.11
23 1 https://m.edsoo.ru/TOB48 A8CV

3a1ayq

[IpuMeHeHue TeOpeEM B PEILIEHHH T€OMETPUUECKUX 01.12
24 P peM B P P 1 https://m.edso0./RTSQ4CQSP

3aj1a4

[IpuMeHeHuE TeOpEM B PEIICHUH T€OMETPUUECKUX 04.12
25 1 https://m.edsoo.ru/VULVGR288

3a1aq

KonTpoJsbHas padora nmo reme 08.12
26 HTPOIBHA PaboTa O TeM 1 https://m.edso0.n/0949LL15C

"TIpeoOpa3oBaHue moa00us.




MeTpHruyecKnecOOTHOIIEHUS B OKPYKHOCTH"

BekTopsl (12 yacoB)

Omnpenenenne BekTopoB. Pusznueckuil 11.12
27 VIPEACIICHIE BEICTOPOR. THBHTCCIHH 1 https://m.edso0.r/J3CES39AE

reOMETPUYECKUI CMBICII BEKTOPOB

CrnoxeHune 1 BBIYMTaHUE BEKTOPOB, YMHO)XKEHUE 15.12
28 https://m.edsoo.rt/KGY8I1BY7

BEKTOpPa Ha YUCJIO

CrnoxeHue U BBIYMTAHUE BEKTOPOB, YMHOKEHUE 18.12
29 https://m.edsoo.rt/LDRAMZ9Y7

BEKTOPA Ha YUCJIO

CnoxeHue U BBIMMTaHUE BEKTOPOB, YMHOKEHHUE 22.12
30 https://m.eds00.ru/DOG68804Y

BEKTOpa Ha YUCJIO

P 25.12
31 a3JI0)KEHUE BEKTOPA 110 JBYM HEKOJUIMHEAPHbIM hitps://m.cdsoo.r/J2TDGKREQ

BEKTOpaM
32 KoopaunateiBekTopa https://m.edsoo.ru/IIYKUMLBW 29.12

Cka 0¢ MPOM3BEAECHNE BEKTOPOB, €TI0 12.01
33 TPIPHO® NPOMSBC/AGHIS BORTOPOS, & https://m.edsoo.ru/OUDML31UP

IIPUMEHEHUE NIl HAXOKIEHUS IJIMH U YTJIOB

CkansipHO€ MpOU3BEIEHUE BEKTOPOB, €ro 15.01
34 https://m.edsoo.ru/AADOETIFV

MIPUMEHEHUE 711 HAXOXKJEHUS IJIMH U yTJIOB
35 Pemenue 3aa4 ¢ TOMOIIbIO BEKTOPOB https://m.edsoo.ru/2JR4517A1 19.01
36 Petienue 3a/1a4u ¢ MOMOIBIO BEKTOPOB https://m.edsoo.ru/AMZ5CARLT 22.01

[IpuMeHeHn e BEKTOPOB ISl PEIICHHS 3a/1a4 26.01
37 P POB AT P 8 https://m.edsoo./XJGOFOI9I

bu3nku
38 KonTposbHas padora no teme "Bekropb1" https://m.edsoo.ru/XRYOSPMOOQ 29.01

JlekapTOBbI KOOPAMHATHI HA IVIOCKOCTH (9 YacoB)

39 JlexapToBBI KOOPAMHATHI TOUEK HA INIOCKOCTH https://m.edsoo.ru/MHOQLIZYYO 02.02
40 VYpaBHeHuenpsamMoit https://m.edsoo.ru/9ITUZRULTD 05.02
41 VYpaBHeHUEnpsaMon https://m.edsoo.ru/SIOUXVNZK 09.02




42 VYpaBHEHUEOKPYKHOCTH 1 https://m.edsoo.ru/94M1DDAX9 12.02
43 KOOpZ[I:IHaTLI TOYEK IEPECEUYECHUS OKPYKHOCTH U 1 hitps://m.cdsoo.r/DRGH38D3G 16.02
npsIMON
Meton KOOpAMHAT IIPU PELIEHUN F€OMETPUYECKUX 19.02
44 1 https://m.edsoo.ru/IAMXOQ157N
3aJa4, IPaKTUYECKUX 3a7a4
45 Meton KOOpAMHAT IIPU PELIEHUN F€OMETPUYECKUX 1 hitps://m.edsoo. W/ XFTUS602I 26.02
3aJa4, IPaKTUYECKUX 3a1a4
46 Merox KOOpIAMHAT IPU PELIEHUN F€OMETPUYECKUX | hitps://m.eds0o.rw/SSAULS6P3 02.03
3a]a4, IPaKTUYECKUX 3a1a4
47 KonTpoJsbnas padora no Teixvae "lekapTOBbI | hitps://m.cdsoo.r/ WRGPEOB3] 05.03
KOOPAMHATHI Ha IJIOCKOCTH
IIpaBuiibHBIE MHOTOYT OJIbHUKH. /[JINHA OKPYKHOCTH M IUI0IIAAb KpPyra. Beruuciaenuensomageii (8 yacon)
IIpaBunbHBIE MHOTOYT'OJIBHUKY, BBIYMCIIEHUE UX 09.03
48 1 https://m.edsoo.ru/DOLCSQMPG
HJIEMEHTOB
49 Yucno n. J[nMHAOKPYKHOCTH 1 https://m.eds00.ru/2T61GISCK 12.03
50 Yucno nn. J{nMHa0KpyKHOCTH 1 https://m.edsoo.ru/9D2XNUVZB 16.03
1 19.03
51 JnmuHayrHOKpyKHOCTH https://m.eds00.ru/SOYASAM3K
52 PannanHasmepayriia 1 https://m.edsoo.ru/693M9IFRD2 23.03
53 [TnomanpKpyra, ceKTopa, CermeHTa 1 https://m.edsoo.ru/SERUOYOFS 26.03
54 [Tnomanpkpyra, ceKTopa, CErMeHTa 1 https://m.edsoo0.ru/8TYSLUQXO0 06.04
55 [TnomanpKpyra, ceKTopa, CermeHTa 1 https://m.edsoo.ru/YMASESDLX 09.04
JBMKEHUSIIIOCKOCTH (7 4acoB)
56 ITousaTtre 0 ABMXKEHUUILIIOCKOCTH 1 https://m.edsoo.ru/4ZNZMHHVZ 13.04
57 [TapannenbHBIMTIEpEHOC, TOBOPOT 1 https://m.edsoo.rt/WWY 1NSIZE 16.04




58 [TapasienpHBIAIIEPEHOC, TOBOPOT 1 https://m.edsoo.ru/F1QJSOWZA 20.04
59 [TapannenpHpliEpeHOC, TOBOPOT 1 https://m.edsoo.ru/D5S1X77IR 1 23.04
60 [TapanensHbIAIIEPEHOC, TOBOPOT 1 https://m.edsoo.ru/GMG7L5683 27.04
61 IIpumeHeHne ABMKEHUHN IPHU pELICHUH 3a]1a4 1 https://m.edsoo.rut/WRRE97U1Q 30.04

KonTposbHas padora no temam "IlpaBuiibHble 04.05
62 MHOT0yroJibHUKH. OKpPYKHOCTb. https://m.edsoo.rut/RNUG3USAL

JABukeHUsALIOCKOCTH"

IloBTOpEeHue, 00001IeHNE, cCCTEMATH3 AL 3HAHUM (6 YacoB)

[ToBTOpEHue, 0000IICHHE, CHCTEMAaTH3AITUS 07.05
63 3HaHui. I3MepeHne reoMeTpuueckux BeJIMUYrH. 1 https://m.edsoo.ru/MDGLRIQO00

TpeyronbHUKH

[ToBTOpenue, 0000IICHNE, CHUCTEMATH3AITUS ] 11.05
64 3HaHuil. [lapannenbHbie U IepHeHIUKYISIPHBIE https://m.edsoo.rt/EFTNXPQ2E

psSIMbIE

[ToBTOpEHUE, 0000IICHHE, CHCTEMATH3AITUS 14.05
65 A, OKPYAHOCTE I KpYT. 1 https://m.edsoo.r/BVACRATOO

['eoMeTprveCcKuEnOCTPpOCHHUs. YTIIBI B

OKPY>XHOCTH

[ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIIHS 18.05
66 3HaHUH. BrincaHHbIe U ONMCaHHBIE OKPYKHOCTH 1 https://m.edsoo.ru/MOGX4YGON

MHOTOYTOJIbHIKOB
67 N ToroBasikoHTpoibHasipadoTa ! https://m.edsoo0.ru/EUIL2Q7GV 21.05
68 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTH3AIlUs3HAHU T 1 https://m.edsoo.ru/0GT7I3W64 25.05
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