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HOACHUTEJIBHAA 3AIINCKA

PabGouas nporpamma yueOHoro npeamera «I'eomeTpusi» 11 00ydarommxcs
7-9 xiaccoB Ha ypoBHe OOO cocTaBiieHa B COOTBETCTBUU C:

- @enepanbHblid 3ak0H - Ne 273 — @3 ot 29.12.2012 ( ¢ u3M., B T.4. D3 Ne
371- @3 ot 24.09.2022);

- OI'oC OOO - mpukaz Munnpocsemenuss Poccum - Ne 287 ot
31.05.2021 (c u3mMeHeHUsIMH);

- ®OIT OO0 - npuka3z MunnpocsenieHust - Ne 370, Ne 371u Ne 372 ot
18.05.2023 (¢ akTyaapbHBIMU U3MEHEHUAMHU BKItouast Ne 808);

- OOIT MBOY «llentp oOpazoBaHusi c. AJibKaTBaaMay», y4eOHBIN IIJIaH,
KaJIeHJapHbBIN y4eOHBIH TIIaH;
- ¥Ycrasom MBOY «llenTp o6pazoBanus c. AnbpKkaTBaamay;
VY4eOHbIl TUTaH OCHOBHOTO 001ero oopa3oBanus Ha 2026-2027 y4. roq MbOY
«entp oOpazoBanus c. AlbKaTBaaMay;
- Kanennapusiii yueonsiit rpadpux MBOY «llentp obpa3oBanusi c.
AnbkaTBaamay Ha 2026-2027 y4eOHBIN rof;
- @epepanbHag paboyass mOporpaMma OCHOBHOTO oOmiero oOpa3oBaHHUs
«BeposatHocTh ¥ cratuctuka» (0a30BBIi  ypoBeHb) (mis  7-9  kimaccoB
oOpasoBaTenbHbIX opranusaiuii), Mocksa, 2025;
- PabGoueii mnporpammoit Bocnutanus MBOY «llentp oOpa3oBaHus cC.
AJlbKaTBaama.

['eomeTpuss Kak OAMH W3 OCHOBHBIX PAa3/€NOB IIKOJIbHOH MaTeMAaTHKH,
UMEIOIUN CBOEH 1HeJbI0 O00ECIEUUTh U3yYEHUE CBOKMCTB M pa3MepoB (QUTYp, UX
OTHOILIEHWH U B3aUMHOE pACIOJIOKEHHE, ONHUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYyI0 JIMHUIO. L[eHHOCTh M3yueHUs TeOMeTpUM Ha YPOBHE OCHOBHOI'O
o0miero oopa3oBaHuUs 3aKIIOYACTCS B TOM, YTO OOYYAIOLIUICS YUUTCS MPOBOIUTH
J0Ka3aTeNbHBIE PACCYXKICHUS, CTPOUTH JIOTHYECKUE YMO3AKITIOUEHHUS, TOKA3hIBATh
UCTUHHBIE YTBEPXKICHHUS M CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAMTH
pacCyXJeHuss «OT TMPOTHUBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB,
dopmynupoBaTh OOpaTHBIE YTBEPHKICHUSI.

Bropoii meabl0 u3ydeHUs] T€OMETPUM SIBIISETCS HCIIONb30BaHUE €€ Kak
WHCTPYMEHTA TMPU PEUICHUU KaK MaTeMaTHYeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOMINXCA B pealdbHOW O ku3HH. OOydaromwuiicss JOHKEH HayduThCs
OTIPENETUTh TEOMETPHUECKYI0 (UTYpY, ONMHCATh CIOBAMU JAHHBIN YEPTEXK WIH
PUCYHOK, HAWTH TUIOMIAb 3€MEJIBHOI'0 YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOT'O KaOens win Tpedyemble pa3Mephbl Tapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIHUTEIbHAS JIUHUS B W3YYCHUU TC€OMETPHH.
[Ipu pemieHny 3amad MPaKTUYECKOTO XapakTepa OOYYalOUIHCs YYUTCS CTPOUTH
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MaTeMaTUUYECKUE MOJEIM PEAIbHBIX JKU3HEHHBIX CUTyallui, MPOBOJAUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT'O pE3yJIbTaTa.

Kpaiine BaxkHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTHMMH y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBAThH UCIIOJIB30BAThH ONPEIEICHUS Te€OMETPUUYECKUX (DUryp
U TIOHSITUM, JEMOHCTPUPOBATH NMPUMEHEHHE IMOJYYCHHBIX YMEHHU B (U3UKE U
TEXHUKE. OTH CBA3M Hauboiiee SPKO BHUAHBI B TeMax «BekTops»,
«Tpuronomerpuueckne cooTHoweHus», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnass mnporpamma «l'eoMeTpus» BKIIOYACT CJEAYIOIIME OCHOBHBIC
pasnensl conepxkanus: «'eomerpuueckue QUrypsl U ux cCBOMCTBa», «M3mepenue
FEOMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpPAMHATBI HAa  IIOCKOCTH,
«BekTopbly», «JIBrmxeHus miockocTuy, «IIpeodpazoBanus mogo0us».

MecTo npeaMeTa B y4eOHOM ILIaHe

Ha n3yuenue yuebHoro kypca «l'eomerpusi» orBoaurcs 204 yaca:
- 7 kiacce — 68 yacoB (2 yaca B HEJENI0);
- 8 kmacce — 68 yacoB (2 yaca B HEJIETIO);
- 9 xacce — 68 yacoB (2 yaca B HE/ICIIO).
Cpok peanuzaruy nporpamMmbl — 3 Tofa.



OO0mas xapaKTepuCTHKA OPraHU3aNMU Y4eOHOro mpouecca: TeXHOJI0T Ui, MeTO/10B,
¢opm, cpeacTs o0yueHnust

YueOHbIH Mpouecc — 3TO CIIEHUAIBHO OPTaHU30BaHHOE B3aUMOJIEHCTBUE
YUHTENS U yJallerocs, KOTOpOe YUYUTHIBAET COJAEpKaHUE 00pa30BaHus U
BOCIIUTaHUS, UCIIOJIB3YET pa3IudHbIe IeAaroruueckiue cpecTna.

TexHosmorum 00y4eHnsi — 3TO CUCTEMHBIE KOMILJIEKChI METOJIUK, IIPOLIECCOB U
pECYpPCOB, KOTOpPbIE 00ECTIEUMBAIOT JOCTHKEHUE MEJarOTHYEeCKUX IEeJIEH.
HekoTropbie TeXHOTOTHYECKHE HATIPABICHUS, TpaHCHOPMUPYIOIIHE
o0Opa3oBaTesbHBIN Mpolecce

e AnanTuBHbIe 00y4yawuue cucremsl. [InargpopMbl, KOTOpblEe TUHAMUYECKH
KOPPEKTUPYIOT 00pa30BaTeNbHbIM KOHTEHT U TPAEKTOPHIO O0YyUEHUSI HA OCHOBE
AHAIIMTUKY y4€OHOU aKTUBHOCTH.

e Texnosorun pacmmpenHoii peaabHoct. VR/AR/MR-pemienusi, KoTopbie
CO3aI0T UMMEPCUBHBIE 00pa30BaTEIbHbIC MPOCTPAHCTBA IS
AKCIIEPUMEHTAIHLHOT'0 O0YICHHUS.

e O0pa3oBaTeqbHast aHATUTUKA. VIHCTpyMEHTHI cOOpa 1 aHANM3a JaHHBIX 00
o0pa3zoBaTeIbHOM IPOIIECcCe sl MPUHATHS 00OCHOBAHHBIX MEJArOrUYeCKUuX
peLICHUM.

e ['enepaTuBubiii U1 B 00pazoBanun. CUCTEMBI HICKYCCTBEHHOI'O MHTEIUIEKTA
JUISl IEPCOHAIIM3ALMY KOHTEHTA, aBTOMATU3allMi PYTUHHBIX 33/1a4 U PaCIIMPEHUs
reJarornyeckux BO3MOKHOCTEH.

e Texnosorun mukpooOy4denus. [Inarpopmsl 11 co3gaHus U JOCTABKU
KOMITAKTHBIX 00Pa30BaTEIbHBIX MOAYIEH.

e [{udposbie cpeabl COTpyAHUUECTBA. DKOCUCTEMBI 1T CHHXPOHHOM U
ACMHXPOHHOM KoJIabopanuu MeXay y4acTHUKaMu 00pa30BaTeIbHOro Ipouecca.

MeTtoabl 00y4eHusi — 3TO CIIOCOOBI COBMECTHOM paOOThl YUUTENS U yUalUXCH,
KOTOpBIE HAMPABJICHBI HA pEIEHUE JUAAKTUUECKUX 3a1a4. HekoTopbie MeToabl
o0yueHus:

e CiaoBecHble. VICTOYHUK 3HAHUM — M€YaTHOE HIIU YCTHOC CJIOBO.

e Harasignwele. McTounuk 3HaHuM — HaOJII0aeMble SIBIICHUS], IPEIMETHI,
HarJIsIHBIC ITOCOOMS.



L HpaKTI/I‘IeCKI/Ie. annmeca IMOJIYYarOT 3HAHUA, BLIpa6aTI)IBaIOT YMCHUA,
OTTAa4YUBAIOT HABBIKH, BBIIIOIHAA ITPAKTHYCCKUC I[GﬁCTBHH.

®dopmbl 00yUEeHUS — 3TO OPraHU30BAHHOE B3aUMOJICHCTBHEC YUNUTEIIS U
oOyuaemoro. Hekotopsie hopmbl 00yueHus:

e YyeOHO-IUIaHOBBIE. Y POK, JIEKIHS, CEMUHAp, JOMAILIHAS padoTa, SK3aMEH U
Apyrue.

e Cucrema BHeNJIaHOBBIX (popM 00yuenusi. bpuragHo-iabopaTopHbie 3aHATHSA,
KOHCYJIbTalluU, KOH(PEpEeHLINH, KPYKKHU, SKCKYPCUH, 3aHATHS 110 TPOJIBUHYTHIM U
BCIIOMOTraTeIbHBIM POrPaMMaM.

e Becnomoraresibabie (popMbl 00ydyeHus. ['pynnoBble U UHAUBUYaTbHbIE
3aHSITUA, TPYMIbl BBIPABHUBAHUS, PEIETUTOPCTBO.

CpencrBa 00y4yeHHus1 — 3TO MaTe€pUaIbHbIC WIN AYXOBHbIE IIECHHOCTU, KOTOPhIE
CIIyXaT JJIs pealiu3aliui yueOHO-BOCTIUTAaTENbHbIX Lieneil. HekoTopsie cpeacTa
o0y4eHus: yueOHbIe TOCOOUsI, YUeOHUKH; PeUb; TAOIHUIIbI, PUCYHKH;
000pyI0BaHUE MAaCTEPCKUX, TabopaToprii, KAOMHETOB; KOMITBIOTEPHBIC U
UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEICTBA; CPEJICTBA OpraHU3aIH U
YIPaBIICHUS POLIECCOM O0YUYEHUS.



COILEPKAHUE OBYYEHUA

7 KIIACC

Hauanenble nonstus reomerpun. Touka, nmpsiMasi, OTPE30K, Jyd. YToia. Buasl
yrioB. BeprukanbHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOIOyroJIbHUK. [lapannensHocTs M NepIeHAUKYIIPHOCTD NPSMBIX.

Cummerpruunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBK LUPKYJIS W JIMHEHMKH. TpeyronbHUK.
Bricora, Mennana, OMcCeKTprca, UX CBOMCTBA.

PaBHOOeApeHHBII M  pPaBHOCTOPOHHUN  TpeyrojapHuUkH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa ¥ TNpU3HAKU PABHOOECAPEHHOTrO TpeyrojbHHMKa. [Ipu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCcTBa M IPU3HAKYU MMapaJLIeNbHBIX MPAMBIX. CyMMa YriioB TPEYrOJIbHHUKA.
Breuinue yribl TpeyrojibHuKa.

[Ipsamoyronbublii  TpeyroiabHUK. (CBOWCTBO MEIHUAHBI MPSAMOYTOJIbHOTO
TPEyrojibHUKa,  NPOBEAEHHOM K  rumnoreHy3e. llpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTOIbHBIN TPEYTOJBHUK € YTIIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJsbIleM yriie U OOJbIIeH CTOPOHE TPEYroiIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe MecTO TO4YEK. buccekTpuca yriia W CEepeIMHHBIN
NEPIEHAUKYJIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PACIIONOKEHUE OKPYKHOCTH M IpsiMou. KacarenmbHas M ceKymas K OKpPYKHOCTH.
OKpyXHOCTb, BIMCaHHas B YroJl. BrnucaHHas u OIHCAaHHAsA OKPYKXHOCTHU
TPEYrOJIbHUKA.

8 KVIACC

UYerpipéxyronpauku. [lapannenorpamm, ero npu3Haku u cBoucTBa. HacTHble
cllyyau MapajuieorpaMMoB (IIPsIMOYT'OJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoricTBa. Tpamemus, paBHOOOKas Tpamenus, €€ CBOHCTBA M IPHU3HAKHU.
[IpsamoyrosnbHas Tpanenus.

Meron ynBoenuss menuansl. LlentpanbHas cumMmerpusa. Teopema Parneca n
TEOpeEMa O MPOIMOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHuKa.
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[Tongobue TpeyroabHUKOB, Kod(pduuueHt moaodus. IlpuszHaku mogo0Ous
TpeyroibHUKOB. [IpuMeHeHue mogo0ust Mpu peieHuy MpakTUYeCKuX 3a/1ay.

CaoticTBa momanei reomerpuueckux ¢uryp. DopmMynbl as TUIOHIAAH
TpPEYrojbHUKa, HapajuiesiorpaMMa, pomoOa u Tpanenuu. OTHOLIEHUE IUIoMaaen
no100HBIX GUryp.

Brruncnenue miomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemenun
NPAKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHT'€HC OCTPOro yrila NpsIMOYTOJIbHOTIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuroHomerpuueckue (HyHKIUU
yrioB B 30, 45 u 60°.

BrnucaHHble W LEHTpalbHBIE YIJIBI, YTOJd MEXKIY KacaTE€IbHOM M XOPIOM.
Yrael  Mexay ~XopAaamMu M CeKyllMMH. BrnucaHHble U ONUCAHHBIE
YETBIPEXYTOJbHUKU. B3auMHOe pacnosioxxeHue IByX OKpyxHoctren. Kacanue
oKkpykHOCcTel. OOIIMe KacaTelbHbIE K JBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAeCTBO. DOpMYIIbI TPUBEICHHUSI.

Pemienne TtpeyrompHukoB. TeopemMa KOCHMHYCOB UM TEOpEMa CHUHYCOB.
Peliennie mnpakTUYECKHMX 3aJad4 C HCIOJIb30BAaHUEM TEOPEMbl KOCHUHYCOB H
TE€OpPEMbI CUHYCOB.

[IpeoOpazoBanne momoous. [logqodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BENEHHHM OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, TEOPEMa O KBaJIpaTe KacaTeIbHOM.

BekTop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBJIECHHbIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OlEpallud HajJ BeKTopaMu. PaznmokeHue BEKTOpa Mo JBYM
HEKOJUTMHEapHbIM BekTopaM. KoopauHaTthl BekTopa. CKajasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS JIUH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IUIOCKOCTU. Y PABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeTo] KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJbHHUKU. [[nmuHa okpyxHOCTH. ['pagycHas u
paauaHHas Mepa yriia, BBIYMCIEHHUE JJIMH AYr OKpy:kHocTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHHS TUIOCKOCTH W BHYTPEHHUE CHUMMETpUH (QUryp (dJIeMeHTapHbIC
npeactasieHus). [TapannensHeiit nepenoc. [ToBoporT.
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NNTAHUPYEMBIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMbI YSEEHOIO KYPCA
«EOMETPUA» HA YPOBHE OCHOBHOIO OBLLEEFO OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Ppe3yJabTaTbhl OCBOCHMSI MPOrpaMMbl y4yeOHOTO Kypca
«I"eomeTpus» XapaKTEepU3yrTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IIPOSIBIICHUEM HHTEpPECa K MPOLUIOMY M HACTOSALIEMY POCCHMCKOU
MAaT€MaTUKHA, I[IEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHUUCKHX
MAaTEMATUKOB M POCCHUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JOCTHXKEHUMN B IPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaskIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00SI3aHHOCTEHN IpakJaHWHA U peau3alid ero
npaB, TMPEACTABICHUEM O MaTeMAaTUYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IPakIaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHIO STUYECKUX MPOOIIEM, CBI3aHHBIX
C MPAKTHYECKHUM TPUMEHEHUEM JOCTMKECHUN HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B JIESITEILHOCTH YUEHOTO;

3) TpyaoBoOe BOCIMTAHHUE:

YCTaHOBKOW HAa AaKTHUBHOE YYacTHE B PEUICHWM NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAIMPaBICHHOCTH, OCO3HAHUEM BAXXHOCTU MAaTEMATHYECKOIO
o0pa30oBaHus Ha MPOTSHKEHHHM BCEHM JKM3HU ISl yCHElHOM NpodeccHoHaIbHOM
JESTENHbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM WHANBUIYAIBHON TPACKTOPUH O0Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOe BOCIIMTAHME:

CIIOCOOHOCTHIO K OMOLMOHATHBHOMY M  OCTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTU4YECKUX OOBEKTOB, 3ajJlayu, PEIICHUM, pacCyKIAEHUH, YMEHHIO BHUAETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpPHMEHTAllUE B JICITEIBHOCTM HAa COBPEMEHHYK) CHCTEMY Hay4HBIX
NpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIIOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAaHUEM MaTeMaTUYeCKOW HaykKu Kak cQepbl 4eloBeuecKon
NEATENbHOCTH, 3TANlOB €€ Pa3BUTHs M 3HAYMMOCTU JUISL Pa3BUTHs LIUBUIIM3ALINM,
OBJIQJICHUEM SI3BIKOM MATEMaTUKU M MAaTEMAaTHUYECKOU KYJIbTYPOU KaK CPEICTBOM



MO3HAHUS MHpA, OBJIAJICHUEM IMPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBAHHME KYJbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1aroMOyYusi:

TOTOBHOCTBIO NPHUMEHATh MaTEeMaTHYECKUE 3HAHUSI B HMHTEPECax CBOETO
3I0pOBbSl, BEIEHUS  3J0pOBOro  o0Opaza KM3HM  (3J0pOBOE€  IUTAHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa peQIeKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4eloBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTalMell HA IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU UIsl pELIeHUs 3a]1a4
B 00JJACTHM COXPAHHOCTU OKPY’KAIOIIEeW Cpeabl, IUIAaHUPOBAHUS IOCTYNKOB MU
OLICHKM HMX BO3MOJKHBIX IIOCIEACTBUM Il OKPYXKAIOLIEH Cpenbl, OCO3HAHHEM
rJ100aJIbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTeH X PeLeHUs;

8) aganTanusi K M3MEHAKIUMCS YCJIOBHUAM COLMAJIBHOM M NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEOINPEAECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JPYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OMBITA IPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIE
(GopMynupoBaTh UJEH, OHATHUS, TUIIOTE3bI 00 0OBEKTAX U ABJICHUAX, B TOM UUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE Pa3BUTUE;

CIIOCOOHOCTBKO ~ OCO3HaBaThb  CTPECCOBYHO  CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
NpUHUMAEMble PEUICHUS W JEeUCTBUA, (POPMYIUPOBATH M OLICHUBATH PUCKH U
NOCJIeACTBUA, HOPMUPOBATH ONBIT.

METAINPEIAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh M XapPaKTEPH30BATh CYIISCTBEHHBIC NMPHU3HAKH MAaTEMAaTHYECCKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWH MEXAYy NOHATUAMH, (HOPMYITHPOBATH
OTpeJIeNieHUs]  TIOHSTHM,  YCTAaHABIMBATh  CYIIECTBEHHBIH  TPU3HAK
Kiaccu(uKanuy, OCHOBaHUS i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU

IMPOBOJAMMOI'O aHaJIM34a,
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BOCIIPHHMMATh, (OpMyIHpoBaTh H  TIPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEpIAUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W O0O0IIue,
YCIIOBHBIE;

BBEISIBIISITh ~ MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeunss B (aKTaX, JaHHBIX, HAONIOACHHWSIX U YTBEPKICHHSIX,
npenaraTh KpUTEPUU JUTsl BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HCIIOIH30BAHUEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOT U H;

pazOupaTh JT0Ka3aTEIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUHN (MPSMBIE U OT
MPOTHUBHOI0), TPOBOAUTH CAMOCTOSTEIHLHO HECIOXKHBIE J0Ka3aTeIhCTBA
MaTeMaTU4YeCKuX (haKTOB, BBICTpAaWBATh apPryMEHTAIlUI0, TPUBOJUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus yd4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpATh HaWOoONee MOAXOMANINH C yIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

ba3oBble ucciiegoBare/IbCKHue J1eHCTBHA .

UCTIOJIh30BaTh BOIPOCH KaK HMCCIIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHUBOpPEUYUE, MPodIIeMy,
CaMOCTOSITETILHO ~YCTAHABIMBATh KMCKOMOE W JIaHHOE, (OPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOKO TIO3UITNIO, MHCHHUE;

NPOBOJUTH IO CaMOCTOSITENIBHO COCTABJICHHOMY IUIAHY HECIIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEMH
MaTeMaTH4YECKOro 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSITEIBLHO (hOPMYIUPOBATH 00OOIIEHHS] W BBIBOJBI MO pe3yjbTaram
NPOBEAEHHOTO HAONIOACHUS, WCCIEAOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIIBUTATh
MIPETTONIOKEHHUS O €TO Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALIMH, JAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a7a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaThb M HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IMYHBIX BUI0B U (OPM IPEICTABICHNUS;

BbIOMpaTh (GopMy TpEACTaBICHUS HHPOPMAIMH U WILIIOCTPUPOBATH
peliaeMble 3a7aud CXeMaMu, JuarpaMMaMH, HWHOM Tpadukod H uX
KOMOMHAIIUSIMU,

OLIEHMBATh HAAEKHOCTh HMH(DOPMALMU IO KPUTEPHUSIM, NPEI0KEHHBIM
yUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUSA:
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BOCIIPUHUMATh U (HOPMYJIUPOBATH CY>KJI€HUSI B COOTBETCTBUH C YCIOBUSMU
U LENISIMU OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M NHCbMEHHBIX TEKCTaX, JAABaTh NOSCHEHWS IO XOJy pELICHUs
3aJ1a4yd, KOMMEHTUPOBATH IMOTYUYEHHBII pe3ysbTaT;

B XOJI¢ OOCYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIa€MOMN TEMBI,
npoOJieMBbl, pelaeMoil 3a7auu, BbICKa3bIBaTh UJIEU, HalleJIEHHbIE HA MOMCK
pElIeHMs, COIOCTABIATh CBOM CYXKIEHUA C CYXKICHHUSIMH JIPYyTUX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3jM4Me€ U CXOJICTBO MO3ULIUM, B
KOPPEKTHOU (popme hopMyIMpoBaTh pa3HOIIIACHS, CBOU BO3PAKEHUS;
IPEACTABIATh  PE3YJNbTAaTbl  PELICHUs 3aJ1auu, JKCIIEPUMEHTA,
UCCIIEJIOBAHUSA, IPOEKTA, CAMOCTOSITENILHO BBIOUPATh (hOpMaT BBHICTYILICHUS
C y4€TOM 3aja4 MPe3eHTaluU U OCOOEHHOCTEN ayTMTOPUH;

NOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAWBUYyaJIbHOM
paboThI IPU pellIeHNU YYEeOHbIX MaTEMaTUUECKUX 3a7ay;

IPUHUMATh LEIb COBMECTHOM NEATENbHOCTH, IUIAHUPOBATh OPraHU3aIUI0
COBMECTHOW paboOThl, pacnpenensarb BHAbl pabOT, J0roBapuBaThCH,
o0CyXIaTh IPOLECC U pe3yibTaT padoThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIFOJICH;

y4acTBOBaThb B TIpyHHoBbIX (¢opmax paboTel (0OCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMIOIHATH CBOIO YacTh pabOThI
U KOOpPAMHHUPOBATH CBOM JEHCTBUS C JAPYTMMU WIEHAMU KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOEr0 BKJaJa B OOLIMH HPOAYKT IO KPUTEPUSM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEUCTBHS.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIAH, aIrOPUTM pEIIeHMs 3a1ayu (WM €ro
4acTb), BBIOMpPATH CIIOCOO pEHIEHMs ¢ Y4ETOM HMMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI C Y4ETOM HOBOM MH(OpPMALIIH.

CaMOKOHTpOJ'lL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

BIaaCTb criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIPpOoHIecCa U pC3yjibTaTa
PCUICHUA MaTeMaTHU4YECKOM 3aJa4M,

NpCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3BHUKHYTD IIPpHU PCIICHUMN 3a/1da4U,
BHOCHUTH KOPPCKTHUBLI B ACATCILHOCTL HAa OCHOBC HOBLIX O6CTO${TCJ'IBCTB,
HaﬁIIGHHBIX OHII/I6OK, BBIXIBJICHHBIX TPYHHOCTCﬁ;

OICHHUBATb COOTBCTCTBHUC PC3yJibTAaTa JACATCIbHOCTHU MMOCTaBJIICHHOM Oocian nu
YCIIOBUSAM, 00BICHSITH IMPUYHUHBI OOCTHXXCHHUA HIIM HCAOCTHIKCHUA LICIIN,

HaXOJIUTh OIIUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.
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IHHPEJMETHBIE PE3YJIBTATDBI

OcBoenuss OOIT OOO c yderoM cHenupUKH COAEpPHKAHUSA YUEOHBIX
npeameroB n obmmx TpedoBanuit PI'OC, nomkHBI 00ECHEYNUTH YCIEUIHOE
o0yueHue Ha CJenyloUleM ypoBHE obmiero oOpa3zoBaHusi. OpHEHTHPOBAaHbI Ha
MPUMEHEHNE 3HAaHUW, YMEHHUI U HaBBIKOB O0YYAIOIIUMHUCS B YUEOHBIX CUTYaIUAX
U peaJbHbIX KU3HEHHbIX yciaoBusx. ([Ipuka3 Ne808)

K koHny o0yuenuss B 7 KkJjacce oOydarolIMiCA MOJYYMUT CIEAYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh W3y4yeHHBIE TIE€OMETPUYECKUE (UTYpBI, ONPENEIsITh HUX
B3aMMHOE PACIOJ0KEHHE, H300pakaTb TI'e€OMETpUYecKUe (UTyphl, BBIIOIHSTh
YEpTEeXKU MO YCIOBUIO 3a1auyd. VI3MepsaTh JIMHEHHBIE W YIJIOBBIE BEIUYMHBI.
PemaTe 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henate rpyOyr0 OLIEHKY JMHEWHBIX W YIVIOBBIX BEJIWYUH MPEIMETOB B
pealbHOW >KU3HHU, pPa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THX
O00BEKTOB M0 MOPSAKY BETUUHHBI.

CTpouTh 4EepPTEXH K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCs NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATh
NPU3HAKKU U CBOWCTBA PABHOOENIPEHHBIX TPEYTrOJIbHUKOB IIPH PEIICHUH 3a/1a4.

IIpoBOINTE JIOTMYECKHUE PACCYKIECHUS C HCIIOJIB30BAHUEM I'€OMETPUYECKHUX
TEOPEM.

[lonp30BaTbCsd NPU3HAKAMH PAaBEHCTBA IPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, IPOBEAEHHOM K  THIOTEHY3€  IPSAMOYTOJIBHOIO
TPEYroJIbHHUKA, B PEIIEHUN T€OMETPUYECKUX 3a]a4.

OnpenensaTe napauieabHOCTh NPSAMBIX C IOMOUIBIO YTJIOB, KOTOpPBIE 00pa3yeT
¢ HUMM cexkymas. OnpenensaTs napauieaIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU 0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KileTyaTol Oymare.

[IpoBOANTH BBIUMCIECHHUA M HAXOAUTh YHCIOBbIE M OYKBEHHBbIC 3HAUCHUS
YJIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYTOJIBHUKOB M MHOIOYTOJIbBHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX IIpH
NIEPECEUECHNN JIBYX MApaUIEIbHBIX MPSMBIX CEeKylled. Pemars npakTuueckue
3a71a4M Ha HAXOXKJECHUE YIJIOB.

Brnanerp moHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIAThH
OMCCEKTPUCY YIJla U CEpPEUHHBINA MEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKHE
MeCTa TOYEK.

13



@opMyIUpPOBaTh ONPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMH. Y METh ITPUMEHSThH 3TU CBOMCTBA IIPU
peLIEeHUH 3a7a4.

Brnagers moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHTp. llonb3oBaThecsi (akTamMu O TOM, YTO OHUCCEKTPHUCHI YTIJIOB
TPEYTroJIbHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, WU O TOM, 4YTO CEPEAUHHBIC
MEPIICHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHOU TOUKE.

Brnaaerp noHsiTHEM KacaTelnbHOM K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEePIECHANKYIAPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonp30BaThCAd NPOCTEUIIMMU T'€OMETPUYECKUMU HEPABEHCTBAMH, IIOHUMATh
VX IIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMONIBIO IIUPKYJIS U
JIMHEWKH.

K xoniy obyuenus B 8 kJjacce o0O0y4arouuics TMOJMYYUT CIEAYIONINE
IIPEAMETHBIE PE3YIbTATHI:

Pacrio3zHaBaTh OCHOBHBIE BHIBl UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MI0JIb30BAThCS UX CBOMCTBAMM IIPHU PELICHUHN F'€OMETPUUYECKUX 3a]1a4.

[IprMeHSTh CBOWCTBAa TOYKHM MEPECEUCHUS MEAUAH TPEYroJiibHUKa (LIEHTpa
Macc) B pELIEHUH 3a/1ay.

Brnaners nondaTueM cpeaHel JTUHUM TPEYrOJIbHUKA W TpaNelyu, TPUMEHSTh
UX CBOMCTBA IpU PEUIEHUU TeoMeTpuueckux 3aaad. [lonb3oBaTbes TeopeMoi
daseca U TEOPEMOU O MPOMOPLUHOHAIBHBIX OTPE3KAX, IPUMEHATH UX JJIS PELICHUS
MPAKTUYECKUX 3a7a4.

[IpumMeHsTh pU3HAKHU TTOA00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKUX
3ajad.

[Tonp3oBaTecst Teopemoit [ludaropa npms pemeHus TEOMETPUUYECKUX U
npakTuueckux 3anad. CTpoUTh MaTEeMaTUYECKYH0 MOJENIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSATENIbHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp mnOHATHMAMHM CHHYyCa, KOCMHyCa W TaHIE€HCa OCTPOro yria
PSIMOYTOJIBHOT'O TPEYroJIbHUKA. 1101b30BaThCS 3TUMH MOHATUAMU TSI PELICHUS
MPAKTUYECKUX 3a7a4.

Boruncnsats (pa3auuHbIMU CIOCOO0AMH) TUIOLIAAL TPEYTOJIbHUKA U TUIOMIAIN
MHOTOYTOJIbHBIX ~ Quryp (Moyib3ysich, TJ€ HEOO0XOAUMO, KaJIbKYJISITOPOM).
[IpumeHATh MONy4YEHHBIE YMEHUS B TPAKTUYECKUX 3a/1a4ax.

Bnagerp NOHATHSMH BIHCAHHOTO W ILEHTPAJIbHOrO YTJIA, MCIIOIb30BATh
TEOPEMBI O BIIUCAHHBIX YIJIaX, YIJIaX MEX]Y XOpJaMu (CEKYIIMMU) U yIIiie MEXIY
KacaTeJIbHOU U XOPJOH MPU PELICHUN N'€OMETPUUECKUX 3a]1a4.

Brnagerp moHATHEM OINKMCAHHOIO YETBHIPEXYTOJIbHUKA, NMPUMEHATHh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUU 3a7a4.
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[IpuMeHsTh MoNydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKHe
MOJIETH JUISl 33]1a4 PEAIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIICHHUS
C TpUMEHEHUEM TNOoJ00us W TPUTOHOMETPUM (IOJB3YACh, TJEe HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xoHmy oOyuenus B 9 kJiacce OOyYaromIMiiCs TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX VYIJOB, HAXOIUTh C HX
NOMOIIBIO PA3JIMYHbIE 3JIEMEHTHl MPSAMOYTOJIBHOIO TPEYroibHUKA («pelIeHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaXxonauTh (¢ MOMOIIBI0 KaTbKYJISTOPA) AJIMHBI
Y YIJIbI JIJ1s1 HETaOJIMYHBIX 3HAUCHUH.

[Tonp30Bathest hopMynamMu MPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUJIi HAaXOXJEHHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB U1l HAXO0XKICHHS Pa3InIHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYrOJIbHUKOB)»), MPUMEHATh HUX MpHU
pELIEHNH T€OMETPUUYECKHX 3a/1a4.

Bnagerp moHsTHsIMM  nIpeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
3J1IeMEHTOB NOoA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMHU MO100USI TPOU3BOJIBHBIX
(Guryp, yMmeTb BBIYUCIATH JJIUMHBI M HAXOAWUTh YIJbl y MOAOOHBIX QUIryp.
[IpumeHsaTh cBoOiicTBa MOMOOMS B MPAKTHYECKUX 3aJadyax. YMETh NPUBOIUTH
npuUMepbl NOJJ0OHBIX (PUTYP B OKPYKAIOILEM MUDE.

[Tonp30BaThCS TEOPEMAMU O MPOU3BENECHUH OTPE3KOB XOpJ, O MPOU3BEICHNUN
OTPE3KOB CEKYIIHX, O KBaJPaTe KacaTeIbHOM.

[Tonb30oBaThCs BEKTOpAaMM, MOHMMATh MX T€OMETPUYECKUM U (PU3UYECKUI
CMBICJ, NPUMEHATh HMX B pPEIICHHH T'E€OMETPUUECKUX MU (U3NYECKUX 3a4ad.
[IpuMeHATh CKAIIPHOE NPOU3BENECHUE BEKTOPOB JUIsl HAX0XKICHHS IJTUH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pEIIeHUH T€OMETPUUECKUX U MPaKTUYECKHUX 3a/1ay.

Bragers NMOHATHAMHM NPABUIBHOIO MHOI'OYT'OJIBHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PaJUaHHON MEphl yria, YMETh BBIYMCIIATH IIOIAIAb
Kpyra u ero yacteil. [[puMeHaTh noay4yeHHble YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxoguts ocu (Wiau LEHTpBI) CUMMETpUM (UTYp, NPUMEHSATH JBUKECHUS
IUIOCKOCTH B IPOCTEUIINX CIIyqasiX.

[IpuMeHATh MONydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIENH JUISl 3a]1ay PeaIbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM I0A00MS U TPUTOHOMETPUYECKUX (PYHKUMH (HOIB3YSCh, TIE
HEO00XO0IUMO, KAJIbKYJISITOPOM ).
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TEMATHUYECKOE NJTAHUPOBAHUE

7 KIIACC

HaumenoBanue paznena  |[Konuuectso OcHoOBHOE OCHOBHBIE BUIBI ICATEIHHOCTH 00YJaIOIIUXCS

(Temml) Kypca 4acoB coJiepKaHue
[Ipocreiimme 14 IIpocreiimme ®opMyTHPOBATH OCHOBHBIE IOHATHS U ONPEACICHUS.
reoMeTpudecKkue GUrypsl u reOMEeTpUYECKUe Pacno3HaBaTh U3y4eHHbIE T€OMETPUUECKHUE PUTYPHI,
uX cBoicTBa. M3Mepenue OOBEKTBHI. onpeaessiTh UX B3aUMHOE PaCOJIOKEHHUE, BHINIOJIHATH
r€OMETPUUYECKHUX BETUUHH MHOroyrosiabHuK, YEepTEX MO YCIOBHIO 3a/1a4u.
JIOMaHasl. IIpoBoauTh NpocTeiiIre NOCTPOEHUS C TOMOLIBIO HUPKYJIS

CMexHBIE U
BEPTUKATbHBIC YTJIBI.
PaGota

C MPOCTEUILTUMHU
YepTeKaMHU.
N3mepenune muHenHbIX
Y YTJIOBBIX BEIUYMH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHEWKU.

N3mepsiTh TUHEHHBIE U YIIIOBbIE BETMUYUHBI T€OMETPUYECKUX
U TIPAKTUYECKUX OOBHEKTOB.

Onpeneasith «Ha riaa3» pasmMepbl peajibHbIX 00BEKTOB,
NPOBOANTH I'PYOYIO OLIEHKY UX Pa3MEpPOB.

PemaTsh 3a1aun Ha BHIYMCIICHHUE JUTMH OTPE3KOB U BEIMYUH
YIJIOB.

PemaTs 33124 Ha B3aMMHOE PACIIOI0KEHUE
reOMETPUYECKUX QuUryp.

IIpoBoauTh KiTacCUPUKALINIO YTIIOB, BBIYUCIATH
JIMHEWHBIE U YTJIOBbIEC BEJIMUHUHbBI, IPOBOAUTH
HEO0OXOIMMBbIE JOKA3aTEIbHBIE PACCYKICHHUS.
3HAKOMHUTBHCH C HCTOPHE pa3BUTHSA FEOMETPUU

TpeyronpHuKU

22

ITonsTHE O paBHBIX
TPEYTrOJIbHUKAX

Pacno3snaBaTh napsl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX
yeprexax (C yKa3aHUeM MPU3HAKOB).
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Y [IEpBUYHBIEC
IIPEICTABIICHUS

O paBHbIX (hUTrypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIBHUKOB.
[TpusHaku

paBeHCTBA
IIPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB.
CBOICTBO M€TUAHBI
IIPSIMOYT'OJIBHOTO
TPEYTOJIbHHUKA,
MPOBEICHHOMN

K THIIOTEHY3€.
PaBHOOepeHHbIE

Y PAaBHOCTOPOHHHE
TPEYTOJIbHUKHU.
IIpr3Haku u cBOKCTBA
paBHOOEAPEHHOTO
TPEYrOJIbHUKA.
Hepasencraa

B T€OMETPHH.
[IpsiMOyTOJIBHBIN
TPEYTrOJIbHHUK C YIJIOM
B 30°

BeiBoauTs ciencTBYs (pPaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opMyMPOBAThH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOT O, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI,
MEJVaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHANKYIISIPA
OTpe3Ka; NEPUMETPA TPEYrOJIbHUKA.

®opMyMPOBaTh CBOMCTBA U MPU3HAKU PAaBHOOEAPEHHOIO
TPEYrOJIbHUKA.

CTpouTs yepTexu, pemaTh 3a1a4H C IOMOIBIO
HaxO0KJICHUS PaBHBIX TPEYTOJIbBHUKOB.

IIpuMeHATHL NpU3HAKK PABEHCTBA IPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 3a7a4ax.

Hcnoab3oBaTh 1M(pOBBIE pECYpPCHI IJIS1 MCCIIeI0BAHUS
CBOMCTB M3y4aeMbIX (QUryp.

3HAKOMMTBHCS € HCTOPUEH Pa3BUTHUS TEOMETPUN
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[TapasuienbHbIE IPSMBIE,
CyMMa YIJIOB TPEYT OJIbHUKA

14

[TapannensHbie NpsiMBIE,
ux ceorictBa. Hakpect
Jexanue,
COOTBETCTBEHHbIE

Y OTHOCTOPOHHUE
yTJIbI, 00pa30BaHHBIC
IIPU [IEPECEUEHUN
MapajuIeNIbHBIX MPAMBIX
CeKyIien).

ITpu3nHak
MapauieIbHOCTH NPSMBIX
4yepe3 PaBEHCTBO
PacCTOSHUM OT TOYEK
OJTHOW MPSIMOU 10
BTOPOU NPSIMOM.

CyMmmMma yrios
TPEYTOJIbHUKA.
Buemnue yriibl
TPEYTOJIbHHUKA

DopMyJIMPOBATH MOHATHE NAPATUIETBHBIX NPSIMBIX,
HAXOJAUTh TPAKTUUECKUE TPUMEPHI.

N3yuaTh cBOICTBA yriioB, 00pa30BaHHBIX MIPH MEPECEUCHUU
napajuieJIbHbIX IPSIMBIX CEKYIIEH.

IIpoBoauTh K0Ka3aTENBCTBA NAPAIICIIBHOCTH JIBYX
NPSIMBIX C TOMOIIBIO YTJIOB, 00pa30BaHHBIX MPU NIEPECEUECHUU
ATUX MPAMBIX TPETHEU MPSIMOM.

Bbruncasite CyMMy yTijIOB TPEYTOJIbHUKA U MHOIOYTOJIbHUKA.
HaxoauTtsb unciioBbie U OYKBEHHbIC 3HAUCHHS YTJIOB

B TEOMETPUUYECKUX 3a7a4axX ¢ UCIIOJIb30BAHUEM TEOPEM

0 CyMME YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
3HAKOMHUTBHCS C HCTOPHUEI pa3BUTHUSI TEOMETPUU

OKpYXHOCTb U KPYT.
['eomerpuueckue
OCTPOEHUS

14

OKpyKHOCTB, XOpAa 1
JIAAMETP UX CBOWCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTB,

DopMyJIMPOBATH ONPeEACJICHHUSI . OKPYKHOCTH, XOP/bI,
IMaMETpa Y KacaTelIbHON K OKPY>KHOCTH.

M3y4yath ux CBOICTBA, IPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBartp, B TOM UKCIIE HCHOJIB3YH HHM(POBHIE
pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YTOJI; IEHTP
OKPY>KHOCTH, BIUCAHHOM B YTOJI; pABEHCTBO OTPE3KOB
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BIIMCAHHAs B yTOJ.
[Tonsitue o I'MT,
MIPUMEHEHUE

B 3aj]a4ax.
buccekrpuca u
CEpEIMHHBIN
NEPHEHANKYJIISP
KaK T€OMETPUYECKHE
MeCTa TOYEK.
OKpY»XHOCTb,
OIMKCaHHas OKOJIO
TPEYroJIbHUKA.
OKpy>XHOCTB,
BIIMCAHHAS

B TPEYTOJIbHUK.
[Ipocrenimue
3aJ1a4u

Ha MOCTPOEHUE

KacaTeJIbHbIX.
HUcnoab3zoBatb MeToa [ MT 1151 1oka3arenbCcTBa TEOPEM

0 MEePECEUCHNH OMCCEKTPUC YTIIOB TPEYTOJbHHUKA U
CEpPEIMHHBIX NEPIICHANKYJIIPOB K CTOPOHAM TPEYrOJIbLHHUKA
¢ nomouipto ['MT.

OBJjageBaTh NOHATUAMHM BINCAHHOU U OITMCAHHOU
OKPY>KHOCTEU TPEYTrOJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPY>KHOCTEM.

PemiaTe OCHOBHBIC 32124 HA MOCTPOEHHUE: yIJia, PABHOTO
JAHHOMY; CEPEAMHHOIO MEPIIEHANKYJIIAPA TAHHOIO OTPE3Ka;
IPSAMOM, IPOXOIALLEH Yepe3 TaHHYIO TOUKY

Y TIEPTICHIUKYJISIPHON TaHHOM MPSIMOIi; OUCCEKTPUCHI
JAHHOTO YTJia; TPEYTOJIbHUKOB IO PAa3JIUYHBIM JIEMEHTAM.
3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPHUU

[ToBTOpEeHUE, 0600IICHIE 4 [ToBTOpEHUE 1 PemiaTe 3a1a4u Ha MOBTOPEHUE, WITIOCTPUPYIOLIHE CBS3U
3HAHUN 00o011eH1e MEXY Pa3IMYHBIMU YaCTSIMH Kypca

OCHOBHBIX MOHSTUH U

METO0B Kypca

7 Kiacca
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME

19




8 KVIACC

0 MPOMOPIIMOHAIBHBIX
OTpe3Kax, MOAOOHbIE
TPEYTrOJIbHUKU

Teopema

0 IIPOTIOPIIUOHATBLHBIX
OTpEe3Kax.

Cpenssist TUHUS
TPEYroJIbHUKA.
Tpanenus, ee cpeaHss

HaumenoBanue paznena | Konuuecr OcHoBHOE OcCHOBHBIE BUJIBI AEATEIBHOCTH 00yYarOLIUXCSI
(Tembl) Kypca BO COZIEpIKAHUE
4acoB

HeTpIpexyrojJbHUKA 12 [Tapayutenorpamm, ero MN300paxaTh 1 HAXOAUTH HA YEPTEXKAX
MIPU3HAKU U CBOMCTBA. YETBIPEXYTOJbHUKH PA3HBIX BUJOB U UX BJIEMEHTHI.
YacTHble cnyyan ®opMyJIHPOBATH ONPeEIeICHHUsI: TapaAIJIeNIorpaMmma,
napajyIeorpaMmmMoB NpSIMOYTOJIbHUKA, poMOa, KBaJpaTa, Tpareuu, paBHOOOKOH
(MpSAMOYTOJILHUK, pOMO, | Tpamnenuu, IpsiMOYTroJbHOM Tparenny.
KBaJIpar), X MPU3HAKU Jloka3bIBaTh M UCIOJIb30BATH NIPU PELICHUM 32124
Y cBOMCTBaA. Tpamenus. IIPU3HAKU U CBOMCTBA: NapajljieJorpaMma,
PaBHoOOKast NpsSIMOYTOJIbHUKA, poM0Oa, KBaJipaTa, Tparelnuu, paBHOOOKOM
U [IPSIMOYTOJIbHAS Tpaneuuu, NpsIMOyroJbHOU TpaIenuu.
Tpanernuu. IIpuMeHSATH MeTOA YABOEHUS MEIUAHBI TPEYT OJIbHUKA.
Meron ynBoeHus Hcnoab3oBaTh ¢ poBbIC PECYPCHI I UCCIEAOBAHUS
MEUaHBI. CBOICTB U3y4aeMbIX (UTyp.
L{entpanbHas 3HAKOMUTBLCS € UCTOPHEH Pa3BUTHS TEOMETPUU
CUMMETPUS

Teopema @aneca u Teopema 15 Teopema @aneca u IIpoBoaAMTH MOCTPOCHUS C IOMOLIBIO IUPKYJIS U TUHEUKH

C UCIIOJIb30BaHUE TeopeMbl Dasieca v TEOPEMBI

O IPOMOPLUHOHAIBHBIX OTPE3KaX, CTPOMTH YETBEPTHII
MPONOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10Ka3aTEJIBCTBO TOTO, YTO MEIHAHBI
TPEYTroJIbHUKA NEPECEKAIOTCA B OJHOM TOUYKE, U HAXOAUTh
CBS3b C LIEHTPOM MAcC, HAXOAMTh OTHOIIIEHUE, B KOTOPOM
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JIMHUSL.
[IponoprmonansHbIe
OTPE3KHU.

LenTp macc

B TPEYT' OJIbHUKE.
IToxoOHEIE
TPEYrOJIbHUKU. Tpu
NpU3HAKa MOA00US

MEAUaHBI ACIISTCS TOYKON MX TIEPECCUCHHUS.

HaxoauTs no100HbIC TPEYTOMHHUKH HA TOTOBBIX YEPTEKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MMPU3HAKOB TOI00MS.
PemaTsh 3a1a4u Ha 0J00HBIE TPEYTOIBLHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO ITOCTPOCHUS YepTekKeH U HAXOXKJICHUS
MOTOOHBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTEJIBLCTBA C HCIIOJIb30BAHHEM
MIPU3HAKOB MOJ00MUS.

TPEYroJIbHUKOB. Jloka3pIBaTh TPU MIPU3HAKA OO0 TPEYT OJIbHUKOB.
[Tpumenenue IIpuMeHSITh TTOTy4YCeHHBIC 3HAHUS MPU PEIICHUN
[10100M r€OMETPUUECKUX U MPAKTHUYECKUX 3a/1au.

IIpU pEIICHUU 3HAKOMHTBHCS € MCTOPHUEI Pa3BUTHS TEOMETPUHU
MPaKTUYECKHUX 3a7a4

[Imomans. Haxoxnenue 14 CBoiicTBa IUIOIIAACH OgJaieBaTh NEPBUYHBIMH MpPeCTABJIEHUAMEU 00 0011ICH

TI0IIAJIeH TPEYrOJIbHUKOB reOMETPUUYECKUX (DUryp. Teopuu 1uiomaau (Mepsl), (GOpMYyJHMPOBATH CBOMCTBA

U MHOTOYT'OJIbHBIX (DHUTYD. dopmyIbl 1S TUIONIAA, BRISICHATHh MX HATJISIHBINA CMBICII.

[Imomaau mofo0HbBIX GUTYp TJIOIIA N BoiBoauTh hopMyIIbI IITOMIAAH TapajijienorpaMmma,
TPEYroJIbHUKA, TpPEyroiabHUKA, TPAneuy 13 (OpMYyJIbI TIOMAIN
napajuiesiorpamma, PSIMOYTOJIbHUKA (KBaJpaTa).

Tpareunm. BoIiBoAMTH (OPMYJIBI TUTOMIATN BBIITYKIIOT'O

Brraucienune tiomnianei
CIIOXKHBIX (UTyYP.

YEeTBIPEXYTOJbHUKA YEPE3 JUATOHAIIH U YTOJI MEXKAY HUMH.
HaxoauTs rutoniaau ¢puryp, n300pa’k€HHbIX Ha KJIETYATOU
Oymare, HCIOJIb30BaTh pa30MeHne PUTYphl Ha YaCTH

U 10CTpauBaHHUE.
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[Tmomamau puryp

Ha KJIeT4aTon Oymare.
ITnomanu mogo0HbBIX
(uryp.

3amaun

C IPaKTHYECKUM
coJiepKaHUEM.
Pemenue 3amau

C IOMOIIILIO METOAA

Pa30oupaTs npuMepbI UCIIOJIB30BAHUS BCIOMOTaTEIbHOM
TUTOLIA/M JIJISl PEIlIeHUs TeOMETPUYECKHX 3a/1ay.
HaxoauTts ruiomaay nogo0HbIX Guryp.

Bb1uncJasiTh 101ay pa3indyHbIX MHOTOYTOJIBHBIX (QUTYD.
Pematpb 3agaum Ha 1I011A/1b C MIPAKTUYECKUM
coJiep>KaHUEM

BCIIOMOTaTEJIbHOU
TUIOIA/IA

Teopema Iudaropa 10 Teopema I[Tudaropa, Joxa3biBaTh Teopemy [ludaropa, ncnoab3zoBarth e

U Hayaja TPUrOHOMETPUU €€ MPUMEHEHHUE. B MIPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenue D opMyJIHPOBATH ONPECICHHS TPUTOHOMETPUIECKUX
TPUTOHOMETPUUECKHUX | (YHKIIUH OCTPOTO YIia, MPOBEPSITh HX KOPPEKTHOCTb.
GyHKIUNA OCTPOro BbIBOAUTH TPUTOHOMETPHUIECKHUE COOTHOIITCHHUS
yIila IpsIMOYT'OJIBHOTO | B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOIIEHUS MEXKTY CTOPOHAMU
TPUTOHOMETPUYECKHE | B IMPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yriaMu B 45° u 45°;
COOTHOIIICHUS 30° u 60°.
B IMPSIMOYT'OJIEHOM Hcnoab3oBaTh GOpMyIIbl IPUBEACHUS 1 OCHOBHOE
TpPEeYroJbHUKE. TPUTOHOMETPHUUYECKOE TOXKIECTBO JJISI HAXOXKICHUS
OcHoBHOE COOTHOIICHUN MEXITY TPUTOHOMETPHIESCKUMU (PYHKITUSIMUA
TPUTOHOMETPUUYECKOE | PAa3IMYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHATHL TOTYYCHHBIC 3HAHUS U YMEHUS TIPH PEIICHUH

MIPAKTUYECKUX 3a/1a4.
3HAKOMMTBHCH € HCTOPHUEH Pa3BUTHUSA T€OMETPUN
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YTJIbl B OKPY’KHOCTH.
BrnicanHble 1 OnMCaHHbIE
YETHIPEX YT OJIBHUKU.
KacarenbHble

K OKpykHOCTH. KacaHue
OKPYKHOCTEHN

13

Bnucannbie

Y [ICHTPaJIbHbIE
YTJIbI, YTOJI
MEXIY
KacaTeJIbHOMI

Y XOPJIOM.

Vsl MEXIY
XOpJaaMHu

Y CEKYILIUMMU.
Bnucannbie

U OITMCAHHBIC
YETBIPEX YT OJIbHUKH,
WX TIPU3HAKHU

1 CBOMCTBA.
ITpumeHenue >3Tux
CBOMCTB

MIPH PEIICHUU
F€OMETPUYECKUX
3ajad4.

Bzaunmnoe
pacIoaoXeHue
IBYX OKPY>KHOCTEH,
oO1me
KacaTelIbHBIC.
Kacanmue
OKPY>KHOCTEMN

®opmMyMPOBaTHh OCHOBHBIE OIPE/ICIICHUS, CBI3aHHbIC

C yrjiaMu B Kpyre (BIUCAHHBIN yroi, HEHTPAIbHBIA YTo).
HaxoauTh BIiMCaHHbIE YIJIbI, OMUPAIOIIMECS HA OJHY AYTY,
BBIYMCJATH YTJIbI C TOMOIIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITUGPOBBIX
PECYPCOB, BIMCAHHBIE U ONMCAHHBIE YEThIPEXYTOJIbHUKH,
BBIBOJUTDH UX CBOICTBA U MPU3HAKHU.

Hcnosab30BaTh 5T CBOWCTBA U MMPU3HAKY MPU PEIICHUN
3a1a4
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[ToBTOpEHME, 0000IICHUE 4 [ToBTOpCHME PemaTh 3a1a4m Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUU OCHOBHBIX ITOHSITHI U MEXTy pa3IUIHBIMH YaCcTIMHU Kypca

METOJIOB KYpPCOB

7 1 8 KJIacCOB,

000011IeHNE 3HAHUN
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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9 KJIACC

Haumenosanme paznena | Konmnuectso OcHoBHOE OcCHOBHBIE BUJIbI IEATENBHOCTH 00YYAFOIIHUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Tpuronomerpus. Teopembl 16 Onpenenenue ®opMyTHPOBATH ONPeAeIeHUsI TPUTOHOMETPUUYECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIHMM TYIBIX U MPSIMBIX yTJIOB.
Peliienne TpeyroibHUKOB ¢yukuuii yriaos or 0° | BeIBOAUTB TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. dopmyiibl (C pannycoM OMUCAaHHOM OKPY>KHOCTH).
IPUBEIECHUS. BeiBoauTh opmyJibl I BHIYUCACHUSA IJIOLIATEH
Teopema KOCHHYCOB, C UCIO0JIb30BAaHUEM TeopeM Tpuronomerpuu (popmyia
TeopeMa CHHYCOB. IJIOIAIA TPEYTOJIbHUKA Yepe3 IBE CTOPOHBI U YTOJl MEXKIY
Pemrenue HUMH, (HopMyJIa MIIOMIAAN YETHIPEXYTOJIbHUKA YePe3 ero
TPEYrOJILHUKOB. JAUAroHaJIn U yroJj MCxXIy HI/IMH).
[IpakTHUecKoe Pemathb TpeyrojabHUKH.
TIpHMEeHEHNe Pematpb npakTuueckue 3aa4u, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0>JICHUIO Pa3JIMYHbIX AJIEMEHTOB TPEYrOJIbHUKA
[Ipeobpa3oBanue moagoous. 10 [Tonsitue OcBauBaTh NMOHATHE PEOOPA3OBAHUS TIOTOOMS.
Merpuueckue 0 Mpeodpa3oBaHUU HccnenoBaTh OTHOIICHUE JIMHEHHBIX AJIEMEHTOB (QUTYP
COOTHOIICHUS o100usl. py MpeoOpa30oBaHUM MO00US.
B OKPY’KHOCTHU COOTBETCTBEHHBIE HaxoauTs npuMepsl 1og00us B OKpyKarouiei
AJIEMEHTHI MOJAOOHBIX | JAEHCTBUTEIHHOCTH.
dburyp. BbIBOAMTH METPUYECKUE COOTHOIIEHUS MEXKIY OTPE3KAMU
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCTIOIb30BaHUEM
0 IPOU3BEICHUU BIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJbHUKOB.
OTPE3KOB XOPJ, Pemarthb reoMerpuueckue 3aj1auu 1 3aJ1a4u U3 peaibHOM
Teopema ’KU3HU C UCTIOJIb30BAaHUEM TOJIOOHBIX TPEYTOJILHUKOB
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0 MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipare
KacaTeJILHOM.
[Ipumenenue

B pEILICHUU
FeOMETPUYECKHUX
3a7a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
1 BEIYUTAHHC
BEKTOPOB,
YMHOKE€HHUE BEKTOpA
Ha YHCJIO.
DOu3nUeCKu

Y TEOMETPUYECKHAN
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
0 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatel
BEKTODA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KAK HAIIPABIICHHBIE OTPE3KH,
HCCJIeI0BATh F€OMETPUUYECKUH (TTepeMEICHHE)

1 (pu3nYecKkuil (Cuia) CMbICIBI BEKTOPOB.

3HaTh omnpeesaeHUsi CyMMbl U Pa3HOCTH BEKTOPOB,
YMHOKEHHUS BEKTOpa Ha YUCII0, MCCJIEI0BATH
TreOMETPUIECKUN U (PU3NUECKUIA CMBICIIBI 3TUX ONIEPAIIHi.
Pemathb reomeTpuieckue 3aJa4u ¢ UCIOIb30BaHUEM
BEKTOPOB.

PackiiaabIiBaTh BEKTOP 110 IBYM HEKOJIJTMHEAPHBIM
BEKTOpaM.

Hcnosb30BaTh CKASIPHOE TPOU3BEACHUE BEKTOPOB,
BBIBOJUTH €T0 OCHOBHBIE CBOMCTBA.

BohruucasiTb CcyMMy, pa3HOCTb U CKaJIIPHOE MPOU3BECHUE
BEKTOPOB B KOOp/IMHATAX.

IIpuMeHATH CKaNIpHOE MPOU3BEACHUE ISl HAX 0K ICHUS
JUTUH U yTJI0B
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IPUMEHEHUE
JUTST HAX 02K IEHUS
JUTUH U yTJIOB.
Pemenue 3agau

C ITIOMOILIBIO BEKTOPOB.
[IpumeHeHnne BEKTOpOB

JUTSI peIieHus 3a1a9
bu3uKu

JlekapTOBBI KOOPAMHATHI
Ha IIJIOCKOCTHU

JlexapToBbI
KOOPAMHATBI TOYEK
Ha IUIOCKOCTH.

YpaBHEHHE MIPAMONA.

YpaBHeHue
OKPY’KHOCTH.
Koopaunatsl Touek
nepeceyeHus
OKPY>KHOCTHU

U IIPSIMOIA.

Meron koopuHAT
P PEIICHUU
FEOMETPUUYECKHUX

3agay, IPaAKTHYCCKUX

3a1a4

OcBauBaTh NOHSATHE IPSIMOYTOJIbHON CUCTEMBbI
KOOPAMHAT, AEKAPTOBBIX KOOPAUHAT TOYKH.

BpIBOAUTH ypaBHEHHE NPSIMOU U OKPYKHOCTH.
BbigeasiThb MOJTHBIN KBAPAT U HAXOXKICHHUS LIEHTPa

U paanyca OKPY>KHOCTH I10 €€ YPABHEHUIO.

PemiaTp 3a1aum Ha HAXO0XKAECHUE TOYEK

NepeceueHus NPsSIMbIX U OKPY>KHOCTEHN C TOMOIIBIO METOAA
KOOPJUHAT.

Hcnoab30BaTh CBOMCTBA YyII0BOTr0 KO PUIIMEHTA IPSIMOU
MIpY PEUICHUU 3a7a4, ISl ONPEACIIEHUS PACTIOIOKEHUS
MIPSIMOM.

IIpuMeHATH KOOPIMHATHI IPU PEUICHUU

r€OMETPUYECKHUX U MPAKTHYECKUX 3a]1a4,

JUJ1S1 IOCTPOEHUSI MaTEMAaTUYECKUX MO ENEN

peanbHBIX 3a7a4 («METOJ] KOOPIUHATY).

IHoab30BaThest 411 TIOCTPOECHUS U UCCIIEOBAHUIA

U (POBBIMH PECYPCAMH.

3HAKOMMTBHCH € MCTOPHUEH PA3BUTHUS TEOMETPUN
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[IpaBuiibHBIE
MHOT'OYT'OJIbHUKH.
J[mMHa OKPYKHOCTH

Y TUIOIIAAb Kpyra.
Brraucnenue niomagei

[IpaBunbHBIE
MHOT'OYT'OJIbHUKH.
Yucio n. {nuaa
OKPYXHOCTH, IyTH
OKPY>KHOCTH.
Panunannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

®opMyMPOBaThH OINpPEACIICHUE MTPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX AJIEMEHTHI.
IMosb30BaTHCS MOHATHEM JUTHHBI OKPY>KHOCTH, BBEJICHHBIM
C TIOMOIIbIO TPAaBWJIbHBIX MHOT'OYT'OJIbHUKOB, ONpPeAeJsiTh
YUCJIO T, IJIMHY AYTU U PaJUaHHYIO0 MEpY yTJa.
IIpoBoauTh mepexoja oT paaraHHON MEpHI yria

K TpaJlyCHOM 1 HAa0OOPOT.

OnpeaeasiTe MIOLIAb Kpyra.

BoiBoauTh popMyabl (B rpagyCHON U paiiaHHON Mepe)
JUTSL IJTAH YT, TUIOIIa el CEKTOPOB M CETMEHTOB.
Boeruucasite miomaan Guryp, BKIOYAIOIIUX SJIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauTh miomany B 3aj1a4ax peaabHOU KU3ZHU

J_—[BI/I)KEEHI/IH INIOCKOCTH

[ToHsITHE O NBUKEHUU
IUIOCKOCTH.
[TapannenbHbIi
MIEPEHOC, TOBOPOT
[Ipumenenue

IIPY PENICHUN 3a7a4

Pa30upaTs npuMepsl, WILTFOCTPUPYIOIIUE TOHATHS
JIBUKCHMSL.

D opMyIHPOBATH OIIPEACICHUS APAILIECIBHOIO IIEPEHOCA,
MIOBOPOTA U OCEBOM CUMMETPHHU.

BbIBOAUTB UX CBOMCTBA, HAXOAUTH HEIIOJIBUKHBIC
TOYKHU.

HaxoauTh EHTPBI M1 OCH CUMMETPHM ITPOCTEUIINX
uryp.

IIpuMeHsTHh napaJuIeabHbIA IEPEHOC U CUMMETPHIO
MIPU PEIICHUU TeOMETPUUECKHUX 3aj1a4 (pa30upaTh
MIPUMEPBHI).

Hcnosb30BaTh U1 IOCTPOEHUS U HCCIIETOBAHUI
U(pPOBBIE PECYPCHI
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[ToBTOpeHue, 06001IeHME,
cUCTeMaTHu3aIus 3HaHUM

[ToBTOpEHUE
OCHOBHBIX OHSITHI

Y METOA0B KYpPCOB
7-9 xnaccos,
o0o01ieHne

Y CHCTEMATU3ALUS
3HaHuil. [Ipocreimme
r€OMETPUUYECKUE
(bUryphl 1 UX
cBoiicTBa. MI3mepenue
reOMETPUYECKUX
BEJINYMH.
TpeyronbHUKU.
[TapayutenbHbIE

Y IEPHEHIUKYIISIPHBIC
NpsIMBIE.

OKpy HOCTB U KPYT.
['eomerpuueckue
MMOCTPOECHHUS. Y IJIbI

B OKPY>KHOCTH.
Bniucannsie

Y OTIICAHHBIEC
OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.
[Tpsmas

Y OKPYKHOCTb.

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, IPSIMAs, YTOJI,
MHOT'OYT OJIbHUK, PaBHOOEIPEHHBI U PABHOCTOPOHHUI
TPEYTrOJIbHUKH, IPIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OMCCEeKTpHCa U BbICOTA TPEYTOJIbHUKA, apajIeIorpamm,
pOMO, IPSAMOYTOJIbHUK, KBAaJPAaT, Tpaelus; OKPY>KHOCTb,
KacarejbHas; paBEHCTBO U Moaooue Gpuryp,
TPEYTrOJIbHUKOB; NIApaJUIEIIbBHOCTh U NEPIEHIUKYIIIPHOCTD
MPSMBIX, YTOJI MEXAY NPSIMbIMU, CHAMMETPHUSI OTHOCUTEIBHO
TOYKH U NPSMOU; IJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA/Ib, IEPUMETP.

HUcnoab3oBats GopmyJibl: IEpUMETPA U ILIOMIAAN
MHOT'OYT'OJIBHUKOB, JUIMHBI OKPY>KHOCTH U TUIOLIAU KpyTa,
o0bemMa IPsIMOYT'OJILHOTO NapaljieNienunea.
OnepupoBatb NOHATHAMMU: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATH 3TH NOHITHUS

JUISL IPEICTABIEHUS JaHHBIX U PELICHU 3a7a4, B TOM YHCIIE
U3 Jpyrux y4eOHbIX IPEIMETOB.

PemiaTp 3a1a4n Ha NOBTOPEHHUE OCHOBHBIX ITOHATHH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHbIMU YaCTSIMU Kypca.
BriOupaTs MeToA 1JIs pelIeHns 3aJa4u.

PemiaTh 3a1a4u 13 NOBCETHEBHOM )KU3HU
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YeThlpexXyroJbHUKH.
Brnicannele u
OMHUCaHHBIE
YEThIPEX YT OJbHUKHU.
Teopema [udaropa n
Havasa
TPUTOHOMETPUHU.
Pemenne o0mmx
TPEYrOJIbHUKOB.
IIpaBuibHBIE
MHOT'OYTOJIbHUKH.
[IpeoOpazoBanus
TUIOCKOCTH.
JBmwxenus. [Togodue.
Cummerpus.
[Lnomane. Beruncienue
roraaed. Ilmomann
no00HBIX GUryp.
JlekapToBbI
KOOPJIMHATHI HA
MJIOCKOCTH.

BexTopsbl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

Ne i/ HaumenoBaHue pa3iesioB U TeM KosnuecTBo yacoB DJIeKTPOHHBIE
MPOrpaMMbl Bcero Kontpoabubie | Ilpakrtuyeckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTe/bHbIC
pecypchl
1 [IpocTeiimne reomerpuyeckue GUrypsl 1 14 AKnace
WX CBOMCTBA. MI3MepeHne reoMeTpHueCcKux https://www.yaklass.ru/
BEJIMYNH bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
2 TpeyronbHUKHN 22 1 AKnace
https://www.yaklass.ru/
bubnunorexa LIOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble psMBbIC, CyMMa yIJIOB 14 1 AKnace
TPEyroJbHUKa https://www.yaklass.ru/
bu6nmorexa [IOK
https://m.edsoo0.ru/7f415e2e
4 OxpyxkHOCTb U Kpyr. ['eomeTpuueckue 14 1 AKnace
MMOCTPOCHHS https://www.yaklass.ru/
bubmmoreka [IOK
https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHHE, 0000IIEHNE 3HAHMI 4 1 SIKnacc
https://www.yaklass.ru/
bu6nunorexa LIOK
https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KVIACC

Nen/m | HaummeHoBaHue pa3iesioB H TeM KonuyecTBo yacoB DJIEKTPOHHBIE
MpPOrpaMMbl Bceero Kontpoasbnsie | IlpakTunueckue | (uudposbie)
padoThI padoThI o0pa3oBaTe/bHbIC
pecypcsbl
1 YeThIpEXyrobHUKI 12 1 AKnacc
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
2 Teopema dDaneca u TeopemMa o 15 1 SAKnacc
MIPOIMOPITMOHAIILHBIX OTPE3Kax, MOA00HBIC https://www.yaklass.ru/
TPEYroJIbHUKU bubmmorexa [IOK
https://m.edsoo.ru/7f417e18
3 [Tnomans. Haxoxnenue riomanei 14 1 SIKnacc
TPEYTrOJILHUKOB U MHOTOYT'OJIBHBIX (QUTYD. https://www.yaklass.ru/
[Tnomanu nono6HbIX hUryp bu6nuoreka [IOK
https://m.edsoo.ru/7f417e18
4 Teopema ITudaropa n Havasa 10 1 bubnmorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
5 VYTl B 0OKpy)KHOCTU. Brincanusle u 13 1 SAKnacc
OIMHCAHHBIC YETHIPEX YT OJIbHUKH. https://www.yaklass.ru/
KacarenbHble k okpyxHOcTH. Kacanue bub6mmorexa [IOK
OKPY)KHOCTEN https://m.edsoo.ru/7f417e18
6 [ToBTOpEHME, 0000IIIEHNE 3HAHUI 4 1 SIKnacc
https://www.yaklass.ru/
bu6nmmorexa [IOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0
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https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
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9 KVIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
MporpamMmbl

KoanuyecTBo yacoB

Bcero

KonTpoabhbie
padoThI

IIpakTH4eckne
padoThI

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchbl

Tpuronometrpusi. TeopeMbl KOCUHYCOB U
cuHycoB. PellieHne TpeyroibHIUKOB

16

SKnacc

https://www.yaklass.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

[IpeoOpa3zoBanue mogobus. Merpuueckue
COOTHOIIEHUS B OKPY>KHOCTH

10

SIKnacc

https://www.yaklass.ru/
bub6moreka [IOK
https://m.edsoo.ru/7f41al2c

BekTopsl

12

SIKnacc

https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

JlekapTOBBI KOOpIMHATHI HA TUIOCKOCTH

SIKnacc

https://www.yaklass.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

[IpaBunbHBIE MHOTOYrOJIBHUKU. J[JIMHA
OKPY>KHOCTH M IIOLIab Kpyra.
Beruucnenue miomanei

SKnacc

https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

JIBMKEeHUS TIOCKOCTH

SKnacc

https://www.yaklass.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

[ToBTOpenue, o600MICHNE,
cUcTEMaTH3aIUs 3HAHUI

SKmacc

https://www.yaklass.ru/
bubmuoreka [IOK
https://m.edsoo.ru/7f41al2c
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https://www.yaklass.ru/
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‘ OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME ‘

68
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IHOYPOYHOE INIAHUPOBAHHUE

7 KIIACC
Ne Tema ypoka KoJsnyecTBo yacoB Hara JIeKTPOHHbIE
n/n Bceero Kontpoabubie | IlpakTuyeckue | HM3y4YyeHHs | uudposbie
padoThI padoThI oOpa3oBaTejbHbIE
pecypchl
1 IIpocTenine reoMeTpUIECKHe 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOroyrosapHHUK, JIJOMaHast 1 https://m.edsoo.ru/7c44aba4
3 CMeXKHBIE U BEPTUKAJIBHBIC YTJIbI 1 https://m.edso0.ru/6abb5328
4 CMeKHBIE U BEPTUKAJIBHBIC YTJIbI 1 https://m.edsoo.ru/Shafbef6
5 CMexXHBIE U BEPTUKAJIBHBIC YIJIbI 1 https://m.edso0.ru/c4a576d8
6 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1 https://m.edso0.ru/59f32be7
/ CMexXHbIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edso0.ru/b25ad662
8 CMeXHBIE U BEPTUKAJIBHBIE YIIIbI 1 https://m.edsoo.ru/7efd9f79
9 N3mepenue INHENHBIX U YTIIOBBIX 1 https://m.edsoo.ru/31ef35ab
BEJINYMH, BEIYUCIIEHUE OTPE3KOB U
yIJI0B
10 W3mepenne MTMHEHHBIX U YTIOBBIX 1 https://m.edsoo0.ru/d3138a15
BEJINYMH, BEIYHCIIEHUE OTPE3KOB U
YIJIOB
11 W3mepenne MTMHEHHBIX U YTIIOBBIX 1 https://m.edso0.ru/7228de75
BEJINYMH, BEIYUCIIEHUE OTPE3KOB U
YIJIOB
12 W3mepeHue IMHEWHBIX U YTJIOBBIX 1 https://m.eds00.ru/26388283
BEJIMYUH, BEIYUCIECHHE OTPE3KOB U
YIJIOB
13 [lepumeTp u miomags Guryp, 1 https://m.edsoo.ru/313f3af6
COCTaBJIEHHBIX U3
PSIMOYTOJIbHUKOB
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https://m.edsoo.ru/cf37bc33
https://m.edsoo.ru/7c44aba4
https://m.edsoo.ru/6abb5328
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https://m.edsoo.ru/313f3af6

14 [lepumetp u momaas Guryp, https://m.eds00.ru/68567544
COCTaBJICHHBIX U3
MPSIMOYTOJTBHUKOB

15 [TonsiTHE O paBHBIX TPEYrOJbHUKAX https://m.edso0.ru/6543f8e6
Y TIEPBUYHBIC TIPECTABICHHS O
paBHBIX GuUrypax

16 Tpu npu3Haka paBeHCTBa https://m.eds00.ru/662f4758
TPEYTOJILHUKOB

17 Tpu npu3Haka paBeHCTBa https://m.edsoo.ru/aS6dafee
TPEYroJbHUKOB

18 Tpu npusHaka paBeHCTBa https://m.eds00.ru/8c898d59
TPEYroJbHUKOB

19 Tpu nmpu3Haka paBeHCTBa https://m.edsoo.ru/d7bafal2
TPEYTOJIbHUKOB

20 Tpu npusHaka paBeHCTBa https://m.edso0.ru/2a9887a8
TPEYroJbHUKOB

21 Tpu npusHaka paBeHCTBa https://m.edso00.ru/9bb24429
TPEYTOJILHUKOB

22 [IpusHaku paBeHCTBa https://m.edsoo0.ru/a8978b7e
NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

23 [IpusHaku paBeHCTBa https://m.eds00.ru/6838bd37
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB

24 CBOICTBO MeIMaHbI https://m.edsoo.ru/feba2371
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K THTIOTEHY3€

25 CBONCTBO MeIUaHbBI https://m.edsoo.ru/e77e5f76
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K THIIOTEHY3€

26 PaBHOGenpeHHbBIE U https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTOJILHUKH

27 [Tpu3Haku u cBOMCTBa https://m.edsoo.ru/daf99266
pPaBHOOEIPEHHOTO TPEYTOJIbHUKA

28 [Ipu3Haku u cBolicTBa https://m.edso0.ru/3c498aal

paBHOOEIPEHHOTO TPEYrOJIbHUKA
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29 [Ipu3Haku u cBoiicTBa 1 https://m.edsoo.ru/4a4597ba
PaBHOOEIPEHHOT'0 TPEYTOJbHUKA
30 HepaBeHCTBa B reoMeTpun 1 https://m.edsoo.ru/5¢23c39d
31 HepaBeHCTBa B reoMeTpun 1 https://m.edsoo.ru/61bb5b87
32 HepaBeHcTBa B reomeTpun 1 https://m.edso0.ru/77e15319
33 HepaBeHcTBa B reomeTpun 1 https://m.edso0.ru/2a12d145
34 [TpssMOYTONBHBIN TPEYTOJIBHHUK C 1 https://m.edsoo.ru/cba738df
yriaoMm B 30°
35 IIpstMOYTONIBHBII TPEYTOJIBHUK C 1 https://m.eds00.ru/79577c87
yriiom B 30°
36 KonrtponbHas pabota o teme 1 https://m.eds00.ru/985d6b47
"Tpeyronbauxu"
37 [TapamtensHble npsAMbIE, UX 1 https://m.edsoo.ru/e7alac2d
CBOMCTBA
38 [TsTe1ii moctynar EBknuna 1 https://m.eds00.ru/82915793
39 Hakpecr nexarue, 1 https://m.edsoo.ru/f8a72ef6
COOTBETCTBCHHBIC
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIC MTPH TIEPECEUCHUH
napajuIeIbHBIX MPSIMBIX CEKYIIEH
40 HaxkpecT nexamue, 1 https://m.edsoo.ru/fd45766f
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIHI,
00pa30BaHHbIE NPU NTEPECEUCHUN
napajuIeIbHBIX MPSIMBIX CEKYIIEH
41 Hakpect nexamue, 1 https://m.edsoo.ru/9bfba414
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIBI,
00pa30BaHHbIC P NTEPECEUCHUN
HapaJuIeTIbHBIX MPSIMBIX CEKyIIeH
42 Hakpect nexarmue, 1 https://m.edsoo.ru/dcf58e2c

COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa30BaHHBIC NIPH NIEPECEUCHUN
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MapaJuIeIIbHBIX MPSMBIX CEKYIEH

43 Hakpect nexarmue, 1 https://m.edso0.ru/2a5b246¢
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa30BaHHBIC TP MTEPECCUCHUN
napajuleNbHbIX NPSIMBIX CEKYLIEH
44 [Tpu3Hak mapayiIeIbHOCTH MPSMBIX 1 https://m.eds00.ru/6942f486
Yyepe3 paBEHCTBO PACCTOSIHUN OT
TOYEK OJIHOU MPSAMOI 10 BTOpOH
IPSAIMOM
45 [Tpu3Hak napayeabHOCTH MPSIMBIX 1 https://m.edso0.ru/929568fa
Yyepes paBEHCTBO PACCTOSIHUM OT
TOYEK OJIHOW MPAMOI 10 BTOPOH
IPSIMOM
46 CymMma yriioB TpeyrojbHUKa 1 https://m.edso0.ru/caa59a87
47 CymMma yriioB TpeyrojbHUKa 1 https://m.edsoo.ru/f71b17d3
48 BHemHue yriel TpeyroiabHuKa 1 https://m.edso0.ru/b9223191
49 BHemHue yriel TpeyroiabHuKa 1 https://m.edso0.ru/99eb2824
50 KonTponbHas paboTa 1o Teme 1 https://m.edso0.ru/9917da72
"[lapanienbHble NpsIMbIE, CyMMa
YIJIOB TPEYrOJIbHUKA"
51 OKpY>KHOCTb, XOPJIbI U AHAMETD, 1 https://m.edsoo.ru/64e76d1c
UX CBOMCTBA
52 KacarenpHast K OKpY)KHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpy>XKHOCTb, BOFICAHHAS B YTOJI 1 https://m.edsoo.ru/ffcae611
o4 OKpy>KHOCTb, BIIUCAHHAS B yroJl 1 https://m.edsoo.ru/98bbdffd
55 [Tonsitue o 'MT, npumeHeHue B 1 https://m.edsoo.ru/7aef28db
3ajayax
56 [Nonsitne o 'MT, npumeneHue B 1 https://m.edsoo.ru/1cal8372
3ajadax
57 buccexTpuca u cepe AMHHBII 1 https://m.edsoo.ru/ef76e82b
MEPIICHAUKYIISIP KaK
reOMEeTPUYECKHE MECTa TOUEK
58 OKpy’KHOCTb, OTIUCAHHAS OKOJIO 1 https://m.edsoo.ru/564f6fce
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TPEYroJIbHUKA

59 OKpY>XHOCTb, OTIICAaHHAsI OKOJIO 1 https://m.eds00.ru/99523196
TPEYroJbHHUKA

60 OKpy>XHOCTb, BIIFICAHHAS B 1 https://m.edso0.ru/3351964c
TPEYrOJIbHUK

61 OKpy’KHOCTb, BIIUCAHHAs B 1 https://m.edso0.ru/76e866c4
TPEYTOJILHUK

62 [Ipocreitmme 3ama4un Ha 1 https://m.edsoo.ru/263dba7c
MIOCTPOCHHE

63 [Ipocreiimue 3aga4un Ha 1 https://m.edsoo.ru/f21fccfb
MIOCTPOCHHE

64 KontponbHas paboTa o teme 1 https://m.edsoo.ru/le2edcl5
"OKpy’KHOCTb U KpYT.
I'eomerpuueckue noctpoeHus"

65 [ToBTOpeHue u 06001IeHNE 3HAHUHT 1 https://m.edsoo.ru/ec47a89c
OCHOBHBIX TIOHATHH U METOJIOB
Kypca 7 Kiacca

66 HTorosast KOHTpOJIbHAs paboTa 1 https://m.edso0.ru/594ee3f8

67 [ToBTOpeHuNe u 06001IeHNE 3HAHUI 1 https://m.eds00.ru/86b3725a
OCHOBHBIX TOHATUN U METOJOB
Kypca 7 kiacca

68 [ToBTOpeHue u 006001IeHNEe 3HAHUH 1 https://m.edso00.ru/49aed132
OCHOBHBIX TIOHATUN U METOJIOB
Kypca 7 kjacca

OBUIEE KOJIMYECTBO YACOB I10 68
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8 KVIACC

Ne Tema ypoka KosnnyecTBo yacos Hara DJIEeKTPOHHBIE
n/n Bcero Kontpoasnbie | IlpakTuueckue | u3y4deHus | uudposbie
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl

1 [Tapamnmenorpamm, ero mpu3HaKu 1 1 https://m.edso0.ru/f9b299d8
CBOMCTBA

2 [Tapaienorpamm, ero Npu3HaKu U 1 https://m.edsoo.ru/dddcdd25
CBOICTBA

3 [Tapamnenorpamm, ero npu3sHaku U 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBA

4 YacTHbIe cilydan IapauiesIorpaMMOB 1 https://m.eds00.ru/94c93461
(MpsIMOYTOJIBHUK, POMO, KBaJpar),
VX MPU3HAKH U CBOWCTBA

5 YacTHble cydan mapajuiesiorpaMMoB 1 https://m.eds00.ru/51911786
(mpsAMOYTOJILHUK, pOMO, KBaJpar),
UX IPU3HAKU U CBOMCTBA

6 YacTHble cydan mapajuiesiorpaMMoB 1 https://m.eds00.ru/27256434
(mpsAMOYTOJILHUK, pOMO, KBaJpar),
UX IPU3HAKU U CBOMCTBA

7 Tpanenus 1 https://m.edsoo0.ru/8ef16498

8 PaBHOOOKAst U IPAMOYTOJIbHAS 1 https://m.edsoo.ru/1b7b3ea8
Tpaneuuu

9 PaBHOOOKAs U IPSIMOYTOJIbHAS 1 https://m.edsoo.ru/be3ccddc
Tpaneuuu

10 MeTtox yaABOEHHS] MEIUAHBI 1 https://m.edso0.ru/987ch6e8

11 [lenTpanbHast CHMMETPHS 1 https://m.edsoo.ru/9fb2aace

12 KonTponbHas pabota no teme 1 1 https://m.edso0.ru/144684c5
"YeTplpéXyronbHUKu"

13 Teopema daneca u Teopema o 1 https://m.edsoo.ru/1f164baa
IPONOPLHOHAIBHBIX OTPE3KaX

14 CpenHss TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/5caa551b
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15 CpenHsisi TMHUS TPEYTroJIbHUKA 1 https://m.edso0.ru/27335f97

16 Tpanenus, e€ cpeHsst TUHUS 1 https://m.edso0.ru/e4935643

17 Tpanenus, e€ cpeHss JTUHUS 1 https://m.edso0.ru/43c7b651

18 [TponopiimoHansHbIe OTPE3KU 1 https://m.edso0.ru/4d3cd568

19 IIponoprmoHanbHbIE OTPE3KU 1 https://m.edso0.ru/537cf2b8

20 IleHTp Macc B TPEYroJIbHUKE 1 https://m.edsoo.ru/5cfd32c4

21 [Togo6HBIE TPEYTOJILHUKH 1 https://m.edsoo.ru/de9d4f1f

22 Tpu npusHaka noxoous 1 https://m.edso0.ru/3d9d8817
TPEYroJIbHUKOB

23 Tpu npuszHaka mogoous 1 https://m.edso0.ru/65d233dd
TPEYrOJILHUKOB

24 Tpu npu3HakKa 1moao0us 1 https://m.edsoo.ru/2ab3b872
TPEYroJIbHUKOB

25 Tpu npuzHaka nogoous 1 https://m.edso0.ru/a87287{2
TPEYrOJbHUKOB

26 [TpumeHeHne no00Us P peIICHUH 1 https://m.edsoo.ru/4a8cbfdf
NPaKTUIECKHX 3a/1a4

27 Konrponsnas pabora o teme 1 https://m.edso0.ru/f5573351
"ITono6HbIE TPEYTrONLHUKN"

28 CBoiicTBa maomaaei 1 https://m.edsoo.ru/dcec5b8c
r€OMETPUYECKUX QUTYp

29 DopMyITBI TS TUTOTIATN 1 https://m.edsoo.ru/b91f44ea
TPEyroJibHHUKa, apajuieorpaMmma

30 DopMyIBI TSI TUTOTIATT 1 https://m.edsoo.ru/d58d8422
TPEyroJibHUKa, apajuienorpaMmma

31 DopMyITBI U1 TUTOIIATN 1 https://m.edsoo.ru/d1c6cf5b
TPEYroJIbHHUKA, apajuieorpaMmma

32 DopMyIIBI TS TTOMIATT 1 https://m.edso00.ru/958e8498
TPEyroJibHUKA, apajuieorpaMmma

33 DopMyIBI TS TIOMATT 1 https://m.edsoo.ru/2e5a5e9d
TPEyroJibHHUKa, apajuierorpaMmma

34 Brraucnenue womanei ciioKHbIX 1 https://m.edsoo.ru/c19ff29c
$uryp

35 [Tnomanu ¢puryp Ha KIeT4aTON 1 https://m.edsoo.ru/c67fd599
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Oymare

36 ITnomaau nooOHBIX GUryp 1 https://m.edsoo.ru/dc1el62f

37 ITnomaau nooOHBIX GUryp 1 https://m.edsoo0.ru/1b83b7d3

38 3azauyy ¢ NpaKTUYECKUM 1 https://m.edsoo.ru/7a6abeed
CoJIepyKaHHEM

39 3a/1auu ¢ MPaKTUICCKUM 1 https://m.edsoo.ru/e1fab379
coJIepyKaHHEeM

40 Pemenue 3aga4 ¢ IOMOIILI0 METOIA 1 https://m.edsoo.ru/f8fbc711
BCIIOMOT'aTeJIbHOM IJIOIIAAH

41 KoHnTponbHas paboTa mo teme 1 https://m.edsoo.ru/4247ccd7
"ITnomanp"

42 Teopema Iludaropa u eé 1 https://m.edso0.ru/1de9988f
IpUMEHEHHE

43 Teopema Iudaropa u eé 1 https://m.edso0.ru/e8c9529b
pUMEHEHNE

44 Teopema Iludaropa u e€ 1 https://m.edsoo.ru/da7f91dc
NpUMEHEHUE

45 Teopema Iudaropa u eé 1 https://m.edsoo.ru/6a4fd62b
IpUMEHCHHE

46 Teopema [ludaropa u eé 1 https://m.edso0.ru/398e21a6
NpUMEHEHNE

47 OnpeneneHre TPUroHOMETPUYECKUX 1 https://m.edso0.ru/5f57859b
¢byHKLUMI ocTporo yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUYECKHE COOTHOIICHUS
B IIPSIMOYTOJIEHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPHUUECKOE 1 https://m.edsoo.ru/3a89df6a
TOXIECTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE 1 https://m.edsoo.ru/12127fcl
TOXJIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE 1 https://m.eds00.ru/15d3c665
TOXKIECTBO

ol KonTponbHas pabota no teme 1 https://m.edsoo.ru/22adb816

"Teopema Iludaropa u Hauana
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TpUroHoMeTpuu'"

52

BrircanHble U HEHTpaJIbHBIE YIJIbI,
YIOJI MKy KaCaTEJIbHOM U XOpJIOH

https://m.edsoo.ru/83f3el4d

53

Bnucanusie v IeHTpaIbHBIC YTJIbI,
YTOJI MEXy KacaTeJIbHON U XOpAou

https://m.edsoo.ru/49a5642c

54

Bniucannble U IEHTpaIbHBIE YIJIbI,
YTOJI MKy KacaTeIbHON U XOpJIOH

https://m.edsoo.ru/bec6aabe

55

Vrant MCKAY XOpAaMH U CCKYIHINMMHA

https://m.edsoo.ru/d25ba946

56

VYTrael MKy XOpJaMU U CEKYITUMHU

https://m.edsoo.ru/85bb8b6e

57

Brmicanusie 1 onMcaHHbIE
YETHIPEXYTOJIbHUKH, UX MPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/72d2d56¢

58

Brucannbie 1 onmcaHHbBIe
IIGTBIpéXYFOIII)HI/IKI/I, Hux HpI/ISHaKI/I Hu
CBOWCTBA

https://m.edsoo.ru/5d95fale

59

Bricannsle 1 onucaHHbBIE
'—IeTI)IpéXYFOJ'H)HI/IKI/I, Hux HpI/ISHaKI/I Hu
CBOWCTBA

https://m.edsoo.ru/857c578b

60

IIpumeHeHne CBOMCTB BIMCAHHBIX U
OINMCAHHBIX YETHIPEXYTOJbHUKOB
IIPU PELLIEHUN F€OMETPUUYECKUX
3a/1a4

https://m.edsoo.ru/c753c21a

61

HpI/IMeHeHI/IC CBOICTB BIIMCAHHBIX U
OITMCAaHHBIX I-IeTI)IpéX}’FOJIbHI/IKOB
IIpHu PCIICHUH I'COMETPUICCKUX
3agad

https://m.edsoo.ru/77caflad

62

B3anMHOe pacnonokeHue 1ByX
OKpY’KHOCTEH, 00111e KacaTelIbHbIe

https://m.edsoo.ru/22357ffa

63

Kacanue okpyxHOCTEN

https://m.edsoo.ru/9ddff952

64

KonTponbHas padora 1o Teme "YTisl
B OKpY’KHOCTH. Brincanusle u
ONMCAHHBIE YEThIPEXYTOJIbHUKH"

https://m.edsoo.ru/f319755d

65

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJO0B KypcOB 7 U 8 KIIacCOB,

https://m.edsoo.ru/2359e41e
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000011IeH1E 3HAHUI

66 IToBTOpEeHHE OCHOBHBIX MOHATUN U 1 https://m.edsoo0.ru/73d61fd9
METOJIOB KypcoB 7 U 8 KJIacCOB,
00001116 H1E 3HAHUI

67 HToroBasi KOHTpoJIbHAs paboTa 1 https://m.edsoo.ru/7482fa88

68 IToBTOpEHNE OCHOBHBIX MOHITHH U 1 https://m.edso0.ru/e464967b
METOJIOB KypcOB 7 1 § KJIacCOB,
0000111eH1e 3HAaHU]

OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIIACC

Ne Tema ypoka KosnuyecTBo yacos Hara DJIEeKTPOHHBIE
n/n Bcero Kontpoasnbie | IlpakTuueckue | u3y4deHus | uudposbie
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchbl

1 OrnpeienieHre TPUrOHOMETPUIECKUX 1 https://m.edsoo.ru/b3c64e7c
¢ynkuuii yriaos ot 0° no 180°

2 @DopMyIbl IPUBEACHUS 1 https://m.edsoo.ru/d78de7ad

3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435

4 Teopema KOCUHYCOB 1 https://m.edso0.ru/69c32eb3

S) Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87

6 Teopema cHYCOB 1 https://m.edsoo.ru/e91ba449

7 Teopema cuHYyCOB 1 https://m.edsoo.ru/ffc3c8bd

8 Teopema cuHYCOB 1 https://m.edso0.ru/67e612cl

9 HaxoxneHnue niauH CTOPOH U 1 https://m.edsoo.ru/8bcf3969
BEJIMYMH YTJIOB TPEYTOJIHHUKOB

10 Penrenue TpeyrobHUKOB 1 https://m.edso0.ru/2f985b58

11 Pemennie TpeyroabHUKOB 1 https://m.edsoo0.ru/d73453dc

12 Pemennie TpeyroabHUKOB 1 https://m.edsoo.ru/9e4e293d

13 Pemennie TpeyroapHIKOB 1 https://m.edso00.ru/9557249d

14 IIpakTyeckoe NIPUMEHEHHUE TEOPEM 1 https://m.edsoo.ru/bdc72cbl
CHUHYCOB ¥ KOCHHYCOB

15 [TpakTHueckoe MPUMEHEHHUE TEOPEM 1 https://m.edso0.ru/7197fb99
CHUHYCOB ¥ KOCHHYCOB

16 Konrponbnas padora o Teme 1 1 https://m.edso0.ru/e784c943
"Pemienue TpeyroabHUKOB"

17 [TonsiTre o npeobpazoBaHUU 1 https://m.edsoo.ru/ebf9323e
mog00us

18 CoOOTBETCTBEHHBIE 3JIEMEHTHI 1 https://m.edsoo.ru/b6c9917d
noJ00HBIX (pUryp

19 CoOTBETCTBEHHBIE 3JIECMEHTHI 1 https://m.edsoo.ru/15a8fba3
MoI00HBIX (hHUryp
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20

Teopema 0 MPOU3BEICHUU OTPE3KOB
XOpII, TeopeMa O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TEOPeMa O
KBaJ[paTe KacaTeIbHOM

https://m.edsoo.ru/e4ded2d8e

21

Teopema 0 MPOU3BEICHUU OTPE3KOB
XOpII, TeOpeMa O IPOHU3BEICHUH
OTPE3KOB CEKYILUX, TEOPEMa O
KBaJ[paTe KacaTeJIbHOM

https://m.edsoo.ru/f22f5b5f

22

Teopema o MpoOU3BEAECHNUU OTPE3KOB
XOpJl, TeOpeMa O IIPOU3BEIECHUH
OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeIbHOU

https://m.edso0.ru/834h9462

23

[IpuMeHenue TeopeM B pelICHUU
reOMETPUUECKHUX 3a7a4

https://m.edsoo.ru/1c13d2d7

24

[IpumeHeHHe TeopeM B pELICHUH
T€OMETPUYECKHX 3aJa4

https://m.edsoo.ru/17b7b4d4

25

[TpumeHeHne TeopeM B pelieHun
r€OMETPUUECKHX 3a]a4

https://m.edsoo.ru/af72d448

26

Konrtponbnas pabora o Teme
"IIpeoOpa3oBanue mopo0us.
MeTtpuueckne COOTHOLIECHHUS B
OKpY>KHOCTH"

https://m.edsoo.ru/da5138ee

27

OmnpeneneHne BEKTOPOB.
DU3NYECKUN U TEOMETPUUECKUI
CMBICJI BEKTOPOB

https://m.edsoo.ru/53a4c485

28

Co>XCHHE U BHIUNTAaHHUE BCKTOPOB,
YMHOKCHHE BCKTOPA HA YUCIIO

https://m.edsoo.ru/d5c7dc9e

29

CroXeHHE U BhIUNTAaHHUE BCKTOPOB,
YMHOKCHHE BCKTOPA HA YUCJIO

https://m.edsoo.ru/5fc8e3ef

30

CnoskeHre U BRIUNTAaHHE BCKTOPOB,
YMHOKCHHE BCKTOPA HA YUCIIO

https://m.edsoo.ru/b66195d4

31

PasnosxeHue BeKTOpa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpaM

https://m.edsoo.ru/d57fedf3

32

Koopaunatsl BekTopa

https://m.edso0.ru/393e5532
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33 CkayisipHOE MMPOU3BEICHHE BEKTOPOB, 1 https://m.edsoo.ru/4c2c7ae3
€ro NMPUMEHEHUE JIsI HaX0XKICHHS
JUTAH ¥ YTJIOB

34 CkansipHO€ NMPOU3BEICHUE BEKTOPOB, 1 https://m.edsoo.ru/6e5f3e8d
€ro MPUMEHEHHUE JITSI HAX0XKICHHS
JUTVH U yTJIOB

35 Pemenue 3amay ¢ moOMOIIBIO 1 https://m.edso0.ru/7788ed68
BEKTOPOB

36 Perenune 3ama4d ¢ moOMOIIBIO 1 https://m.edsoo.ru/b1d59d28
BEKTOPOB

37 [IpumeHeHne BEKTOPOB I PELICHUS 1 https://m.edsoo.ru/8faeee39
3a1a4 HU3UKU

38 KoHTponbHas paboTa mo teme 1 https://m.edso0.ru/181256¢cb
"BekTops!"

39 JlexapTOBBI KOOPJMHATHI TOYEK HA 1 https://m.edsoo.ru/6a4cbbb6a
MIOCKOCTH

40 YpaBHeHHUE MpsIMOI 1 https://m.edso0.ru/cd67f435

41 YpaBHeHHE MpsMOi 1 https://m.edso0.ru/c2723581

42 YpaBHEHHE OKPYKHOCTH 1 https://m.edso0.ru/d858d33e

43 KoopanHatsl TOUEK nepecedeHus 1 https://m.edsoo.ru/76blbe7d
OKPYXHOCTH U MPSIMOM

44 Meroa koOpAUHAT HNpU PELICHUN 1 https://m.edsoo.ru/2fc365c5
TeOMETPUICCKHX 3a]1ad,
MPAKTHYECKUX 3a7a4

45 Meroa koOpAUHAT HNpU PELICHUN 1 https://m.edsoo.ru/e12ca595
TeOMETPUICCKHX 3a]1a4,
MPAKTHYECKUX 3a7a4

46 MeToa KOOpAMHAT MPH PEIICHUH 1 https://m.edsoo.ru/cdca5a96
FeOMETPUYECKHX 3aJ1ad,
NPAaKTUYECKHX 33124

47 KonTtponsHast paboTa 1o teme 1 https://m.edsoo.ru/e254eff4
"JlekapTOBBI KOOPIMHATHI Ha
IJIOCKOCTH"

48 IIpaBuipHBIE MHOTOYTOJIBHUKH, 1 https://m.edso0.ru/5733b6f2
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BBIYHMCJICHHUE UX DJICMCHTOB

49 Yucno . J[nHa OKpyKHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno . J[nmmHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnHa ayru OKpY>KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Panuannas mepa yria 1 https://m.edso0.ru/d885149f
53 ITnomane kpyra, cEKTOpa, CErMEHTa 1 https://m.eds00.ru/984c824c
o4 IInomane Kpyra, CEKTOpa, CErMEHTa 1 https://m.edso0.ru/729f9dda
95 [Tnomane kpyra, ceKTopa, CErMeHTa 1 https://m.edsoo.ru/f76de8ab
56 IToHsATHE O NBMKEHUHU INIOCKOCTH 1 https://m.edso0.ru/376d67dd
57 [TapannensHbIi MIEPEeHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapaenbHBIi IEpEHOC, TOBOPOT 1 https://m.edso0.ru/94431449
59 [TapannenpHBIi IEPEeHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [TapannenpHBIi IEPEeHOC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
61 [IpuMeHeHne NBUKEHUN Tpu 1 https://m.edsoo.ru/ff7d8897

peleHnn 3a1a4
62 KonTposbHas pabota mo Temam 1 https://m.edsoo.ru/ele8aela

"ITpaBHJIBHBIE MHOTOYTOJIBHUKH.

OKpYKHOCTb. JBUXKEHUS

MJIOCKOCTH"
63 [ToBTOpenwue, 06001IeHNE, 1 https://m.edsoo0.ru/72edal63

cucreMarusauus 3HaHuil. M3mepenue

T€OMETPUYECKIX BEITHYNH.

TpeyronbHUKN
64 [ToBTOpeHme, 0600IIEH S, 1 https://m.eds00.ru/92569f1e

CHCTEMaTH3alUs 3HAHUM.

[TapannensHbie U

MIEPIICHIUKYIISIPHBIC TIPSIMbIE
65 [ToBTOpeHwme, 0000mIEeHNE, 1 https://m.edsoo.ru/f15718de

CHCTEMAaTHU3aLMs 3HAHUM.

OKpY>KHOCTb B KPYT.

I'eomeTpuueckue nocTpoeHus. Yl

B OKPYXHOCTH
66 [ToBTOpEeHme, 0600IIEH e, 1 https://m.edsoo.ru/5b4988db

cUcTeMaTHU3alus 3HaHWIL.

48


https://m.edsoo.ru/e4371f68
https://m.edsoo.ru/a53cddfa
https://m.edsoo.ru/3a858db3
https://m.edsoo.ru/d885149f
https://m.edsoo.ru/984c824c
https://m.edsoo.ru/729f9dda
https://m.edsoo.ru/f76de8ab
https://m.edsoo.ru/376d67dd
https://m.edsoo.ru/5e85661a
https://m.edsoo.ru/94431449
https://m.edsoo.ru/2ba1c265
https://m.edsoo.ru/af48c48e
https://m.edsoo.ru/ff7d8897
https://m.edsoo.ru/e1e8ae1a
https://m.edsoo.ru/72eda163
https://m.edsoo.ru/92569f1e
https://m.edsoo.ru/f15718de
https://m.edsoo.ru/5b4988db

BrimcanHple 1 onmcaHHBIE
OKPY?KHOCTU MHOT'OYT'OJIbHUKOB

67 HToroBasi KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/f9e5a2db
68 [ToBTOpenwue, 06001IeHNE, 1 https://m.edso00.ru/2346d284
CHCTeMaTH3allUs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IHNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJILHON ITPOI'PAMMBI

7 KIIACC
Kon IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHMSI OCHOBHOM
MPOBEPSIEMOro o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHUs
pe3yJibTara
6 I'eometpus
6.1 Pacnio3naBath M3ydeHHBIE T€OMETPUYECKHE (UTYpBI, OMPEACsITh X
B3aMMHOE pACIMOJIOKEHHE, H300paxaTb TeoMeTpUYecKue (Urypsl,
BBITIOJIHSATh YEPTEKU MO YCIOBHUIO 3amadyu. V3MepsiTh JTuHEHHbIE U
yIJI0BbI€ BETUYHUHBI. PermaTth 3aaund Ha BBIYMUCICHUE JJIMH OTPE3KOB U
BEJINYUH YTJIOB
6.2 Jlenath TpyOyrO OIICHKY JIMHEWHBIX W YIJIOBBIX BEJIMYHMH IMPEIMETOB B
peanbHOM KU3HU, pa3MEpPOB MPUPOTHBIX 00BbEKTOB. Paznnyars pazMepsl
9TUX O0BEKTOB IO MOPSIKY BETUIHHBI
6.3 CTpouTh UepTekKH K TEOMETPUUECKHUM 3a]ja4am
6.4 [Tonp30BaThbcs MpU3HAKAMH PABEHCTBA TPEYrOJILHUKOB, HCIOJIB30BATh
MPU3HAKK M CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJbHUKOB IMPHU PEIICHUU
3a/1a4
6.5 [IpoBoUTh  JIOTMYECKHE  PACCYKICHHS c HCII0JIb30BAaHUEM
TreOMETPHUUECKHUX TEOPEM
6.6 [Tonp30oBaThCs MpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MeEJHMaHbl, MPOBEAEHHON K THUIOTEHY3€ MPSIMOYTOJIHHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a]1a4
6.7 OnpenensTe MapaUieIbHOCTh MPSIMBIX C MOMOUIBIO YIJIOB, KOTOpHIE
oOpa3yer ¢ HuUMHU cekyuas. Onpeneniars NapajieIbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOAHUN OT TOYEK OJHOM MPSIMOM 10 TOYEK
JIPYrou npsMoun
6.8 Pemats 3a1aun Ha kineTyaToi Oymare
6.9 [IpoBOUTH BBIYHMCIICHHUS] ¥ HAXOAUThH YUCIIOBBIC M OYKBEHHBIC 3HAUCHUS

YIJIOB B T'COMCTPUUCCKHUX 3ajjadyaxXx C HCHOJbB30BAHUCM CYMMBI YIJIOB

TPEYroJIbHUKOB M MHOTOYTOJbHUKOB, CBOWCTB YTJIOB, 0Opa30BaHHBIX




IpU TEpPEeCceueHuu JIByX NapajuleNIbHBIX MPSAMBIX ceKkyied. Pemats

MPAaKTUYCCKHUE 3a/la4 HAa HAXOXKIACHUC YI'JIOB

6.10 Bnageth moHATHEM reOMETPUYECKOTO MeCTa TOYEK. YMETh OMpenemsiTh
OMCCEeKTpUCY yria M CEpPeJAMHHBIN MEepPHeHIUKYISp K OTpPEe3Ky Kak
reoOMeTpPHUECKHe MECTa TOUEK

6.11 DopMyIHpOBaTh OINPENEIEHUS OKPYKHOCTH U Kpyra, XOp/bl U AMaMETpa
OKPY’KHOCTH, IIOJIb30BAaTbC UX CBONCTBAMHM. YMETh NPUMEHATH 3TU
CBOMCTBA IIpU PELICHUHU 3a1a4

6.12 Brnagers moHATHEM OMMCAaHHOW OKOJIO TPEYroJbHUKA OKPY)KHOCTH,
yMeTb HaxoauTh €€ 1eHtp. Ilonb3oBaThecst (akTamMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEeKaloTCsl B OAHON TOYKE, U O
TOM, YTO CEpEIWHHBbIE NEPIEHIUKYIAPbl K CTOPOHAM TpPEYroJbHHUKA
MEPECEKAOTCS B OJTHOM TOUKE

6.13 Bnagerp moHATHEM KacaTelbHOM K OKPY)KHOCTH, TOJb30BaThCS
TEOpEeMOl 0 TEPNeHIUKYIAPHOCTH  KacaTelbHOM W pajauyca,
MIPOBEIEHHOTO K TOUKE KacaHUs

6.14 [lonp30BaTbcs  MPOCTEMIIMMU  IE€OMETPUUYECKHMMHM  HEPAaBEHCTBAMH,
MOHUMATh UX MPAKTUYECKHH CMBICIT

6.15 [IpoBOINTE OCHOBHBIE TE€OMETPUYECKHE ITOCTPOEHHS C IOMOIIBIO
LUPKYJIS ¥ INHEWKHU

8 KUIIACC
Kon IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTAThl OCBOEHHSI OCHOBHOM
NpoBepsieMoOro o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJibTara
6 I'eometpus

6.1 Pacrio3naBaTh OCHOBHBIE BHJIbI YETBHIPEXYTOJBHUKOB, HMX 3JIEMEHTHI,
I0JIb30BaThCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4

6.2 [lpuMeHATh CBOWCTBA TOYKM MEPEeCeUYeHUs MeAMaH TPeyrojbHUKa
(ueHTpa Macc) B pelICHUH 33144

6.3 Bnagerp mnoHsATHEM cpeAHEW JMHMM TpPEYroJbHMKa W Tpameluu,
INPUMEHSITh KX CBOWCTBA NpPHU pEIIEHUH TE€OMETPUUYECKHUX 3ajad.
Ilonb3oBatbea TeopeMon Paseca M TEOPEMOM O NMPONOPLHUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl PELICHUS TPAKTUUECKUX 3a/1a4

6.4 [IpumeHaTh npu3HaKM  MOAOOUS  TPEYrOJIBHUKOB B  pEIICHUU




TCOMETPHUUCCKHUX 3aaa4d

6.5

ITonws3oBatbest Teopemoit [ludaropa s pemieHUs T€OMETPUUYECKUX U
npakThdeckux  3agad.  CTpouTh  MaTeMaTH4YecKyl0  MOJelb B
MPAKTUYECKUX 3a/layax, CaMOCTOSTENIbHO JielaTh 4epTé&X M HaXOAUTh

COOTBETCTBYIOIIUE TJIMHBI

6.6

BJIaI[eTI) IMOHATHUAMU CHUHYCA, KOCHMHYCAa W TaHI'CHCa OCTpOro yrijia
IpsAMOYTOJIBHOT'O TPCYTrOJIbHUKA. Tlonp30BaThCS 3TUMH TTOHATHSIMU JJIsA

pCeIICHUA MTPAKTUYCCKUX 3aaa4

6.7

Beruucnsate  (pa3nmuuHBIMM - CIIOCOOAMH) TUIOMIAL TPEYTrOJdbHUKA U
IUIOUIaAM  MHOTOYTOJIbHBIX Guryp (moas3ysich, TIZl€ HEOOXOAMMO,
KaJbKyJIATOpoM). [IpuMEeHSATh MOJTy4YeHHbIE YMEHUS B IPAKTHUECKHUX

3a7a4ax

6.8

Bnageth MOHSATUSMU BIUCAHHOTO M IIEHTPAJIBHOTO YIiia, UCTHIOIb30BaTh
TEOpEMBbI O BIIMCAHHBIX YIJaX, yriiax MEeXAy XoplaaMu (CeKyIIUMHU) U
yrie MeXIy KacaTeIbHOW M XOpAOW MpH PEeHIeHHH TeOMETPHUYECKHX

3a1a4

6.9

BJIaI[eTB INOHATHUEM  OHNHMCAHHOI'O  YCTBIP éXYTOHBHI/IKa, MMPUMCHATH

CBOICTBA OIIMCAHHOI'O I-ICTI:IpéXyl“OJ'II:HI/IKEl IIpUu pCHICHUHA 3a4a4

6.10

HpI/IMeHHTI) IMMOJIYYCHHBIC 3HaHUA Ha ITIPAKTUKE — CTPOUTH
MaTE€MaTUYCCKUE MOACIM TJId 3aJdayd peaHBHOﬁ KN3HHU W TOPOBOAUTH
COOTBCTCTBYIOIIUC BBIYHMCIICHUA C IMPUMCHCHUCM HOI[O6I/I$I u

TPUTOHOMETPHH (IIOJIB3YSACH, IJI€ HEOOXOAUMO, KAIbKYISITOPOM)

9 KUIIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

HpOBepﬂeMI)Ie NMPEAMETHBLIC PE3YyJIbTATBI OCBOCHUSA OCHOBHOM
06p330BaTeJII)HOI7'I nporpammMmabl OCHOBHOT'O oﬁmero 06pa303am/m

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOIUTHh C HMX
MOMOIIBI0  Pa3IUYHBIE JIIEMEHTHl MPSIMOYTOJIBHOTO TPEYTONbHHUKA
(«pemieHre IPsIMOYTOJIbHBIX TPEYTOIBHUKOBY). HaxoauTs (C moMoIisio

KQJIBKYJISTOPA) JUTMHBI U YTIIBI 711 HETAOIMYHBIX 3HAYCHHUI

6.2

ITonp3oBaThCs (bOpMy.]'IaMI/I MMPUBCACHUSA n OCHOBHBIM

TPUTOHOMCTPHYCCKUM TOXIACCTBOM [JIsI HaAXOXICHUA COOTHOIIICHUM




MCKAY TPUTOHOMCTPUUICCKUMU BCINYNHAMU

6.3

Hcnonp3oBaTh TEOpEMBl CHHYCOB M KOCHHYCOB JUISl HaXOXICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTrOJbHHUKA («PELUICHUE TPEYroJbHUKOBY),

MPUMCHATH UX IIPU PCIICHUU I'COMETPHUICCKUX 3aaaY

6.4

Brnagers mossTHSMH TIpeoOpa3oBaHHS TMOA00US, COOTBETCTBEHHBIX
9J€MEHTOB TMOAO0OHBIX ¢uryp. Ilomb30BaThCs CBOMCTBAMHU TMOAOOUS
MIPOU3BOIBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI M HAXOAWTH YIJIBI Y
nono6ubIx ¢uryp. IlpumeHsATH CBOICTBa TOM00MS B MPAKTHUYECKHX
3aa4ax. YMeTb MPUBOJIUTH MPUMEPHI MOAOOHBIX GUTYP B OKPYKAIOLIEM

MHUpE

6.5

Ilons3oBaThCs Te€OpeMaMH O IMPOU3ZBCACHHUU OTPE3KOB XOpHA, O

MIPOM3BEICHUN OTPE3KOB CEKYIIIUX, O KBaJpaTe KacaTeabHOU

6.6

Ilonb3oBaTbcsd  BEKTOpaMH, I[OHMMAThb HX TIEOMETPUYECKUH U
¢u3n4eckuif CMBICI, MPUMEHATh UX B PEIIEHUM T'€OMETPUYECKUX U
¢usnueckux 3anad. [IpuMeHATH cKalsipHOE NMPOU3BEACHUE BEKTOPOB JIJIS

HaxXOXIACHUA IJIMH U YI'JIOB

6.7

Ilons30BaThCs MCTOAOM KOOpAMHAT Ha IINIOCKOCTH, INPHUMCEHATH €0 B

PEIICHHUHU IT'COMCTPHUYCCKUX U MPAKTUICCKUX 3aaa4

6.8

Bnagerp  NOHATHAMM  TIPaBUIBHOTO  MHOIOYIOJBHHMKA,  JUIMHBI
OKPY’KHOCTH, JJIMHBI YT OKPY>KHOCTH M PAJIMAHHOW MEpHI yIiia, yMETh
BBIYMCIIATH IUIOIIAJAb Kpyra M ero 4dacrei. IIpumeHsATs mnosrydeHHbIE

YMCHHA B IPAKTUYCCKHUX 3aJiadax

6.9

Haxoautbs ocu wiy HEHTPbl CUMMETPUN (UTYp, IPUMEHSATH JBUKCHUS

IJIOCKOCTH B MMPOCTEUIINX CIydasiX

6.10

[IpumeHATh  TONyYEeHHbIE 3HAHMA HA  TPAKTUKE —  CTPOUTH
MaTeMaTHYeCKHE MOJIENM AJIs 33/Jad peaJlbHOM KU3HU U TNPOBOJIUTH
COOTBETCTBYIOLIME  BBIUMCIECHUS C TNPUMEHEHUEM T[oaodus u
TPUTOHOMETPUYECKHX  (QYHKUUI  (MOJIB3YsICh, TIJ€ HEO0OXOIUMO,

KQJIBKYJIITOPOM)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUSA
6 I'eometpus

6.1 Haganbnsle nonatus reometpun. Touka, npsiMasi, OTpe30K, JIyd. YToia. Buusl
yrioB. BeprukanbHble M cMexHble yrabel. buccekrpuca yrna. JlomaHas,
MHOTrOYrojbpHUK. [lapamiensHOCTh ¥ IEpIEHANKYIAPHOCTD IPSIMBIX

6.2 Cummetpuunblie purypel. OcHOBHBIE CBOICTBa oceBoil cuMmMeTrpuu. [Ipumepsl
CUMMETPUHU B OKPYKAIOIIEM MHUPE

6.3 OcCHOBHBIE IIOCTPOEHMSI C IIOMOIIBIO LMUPKYJIsl M JHMHEUKH. TpeyrojbHUK.
BeicoTa, Mmennana, 6uccekTpuca, MX CBOMCTBa

6.4 PaBHOOepeHHBII W PaBHOCTOPOHHHMK  TpPEYrojbHUKH.  HepaBeHCTBO
TpPEYroJabHHUKA

6.5 CpoiicTBa M IpU3HAKU paBHOOEAPEHHOrO TpeyroiabHUKaA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6 CBolicTBa U NMPU3HAKKU NapauleIbHBIX NpsAMBIX. CyMMa yrjoB TPEYroJbHHKA.
BHennue yriel TpeyrojabHUKa

6.7 [IpsimoyronbHbIil  TpeyroiabHUK. CBOWCTBO MeQuaHbl  MPSAMOYTOJIBHOIO
TPEYroJibHUKa, TPOBEAEHHOW K  TunoTteHy3e. [Ipu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpAMOYrOibHBIA TPEYroJbHUK C YIJOM B
30°

6.8 HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, Teopema O OoiblIeM yrie M OoJblIeil CTOPOHE TPEYroNbHHUKA.
[leprieHuKYyIAp U HAKJIOHHAS

6.9 ['eomeTprueckoe MeCTO TOuYeK. buccekTpuca yria ¥ CepeAMHHBINA
NEPIEHIUKYIISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK

6.10 OKpyXHOCTP W KpYyr, XOopJa H JuUaMeTp, WX CBOWCTBa. B3aummuoe
pacmnojioKeHUe OKpPYKHOCTH H npamoil. KacarenbHas u cekymas K
OKPYXHOCTHU

6.11 OxpyKHOCTb, BIHMCaHHas B yroj. BrnucaHHas M ONHUCaHHAas OKPYKHOCTH
TPEYroJabHHUKA

8 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

6 ['eometpus
6.1 YetsipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA
6.2 [TpssMoyronbHUK, poMO, KBaApaT, UX IPU3HAKHU U CBOMCTBA
6.3 Tpanenwusi, paBHOOOKast Tpamenusi, e€ CBOHCTBa W mpu3Haku. [IpsmoyronbHas
Tpaneuus
6.4 Meron yaBoenuss Menuanbl. lleHTpanpHas cummetrpus. Teopema Paneca u
TEopeMa O MPONOPIHMOHAIBHBIX OTPE3KaX
6.5 Cpennue TuHUM TPEYroIbHUKA U Tpanenuu. LleHTp Macc TpeyrosbHUKa
6.6 [Tomobue TpeyronbHUKOB, Kod(duiment momodbus. IlpusHakum momOOUs
TpeyrojabHUKOB. [IpuMeHeHne nogoous npy peleHny MPaKTUIECKUX 3a1a4
6.7 ®opMynbl 1J1s1 TUIOIAAM TPEYroJIbHUKA, TTapajiieiorpaMma, poMOa 1 Tpaneuu
6.8 CgoiicTBa 1momanaei reomerpudeckux ¢uryp. OTHOIICHHE IIIOMAaeH
0JI00HBIX (Uryp
6.9 Beruucnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
Oymare
6.10 Teopema Iludaropa. Ilpumenenne teopembl I[ludaropa mnpu pemenun
IIPAKTUYECKUX 3aja4
6.11 CuHyc, KOCHMHYC, TaHI€HC OCTPOro yIja NpsSMOYTOJBHOI'O TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUUYECKHE (YHKLUU
yriioB B 30°, 45° u 60°
6.12 BriicanHble ¥ LIEHTPANIBHBIE YIUIBI, YTOJ MEXKIY KacaTeIbHOU U XOPAOU. YTJIbI
MEXy XOpJaMH U CEKYITUMHU
6.13 Bricannbie 1 onmMcaHHBIE YETHIPEX YT OIbHUKA
6.14 B3anmMHoe pacnonoxeHnue 1Byx okpyxxkHocteil. Kacanue okpyxkHocteit. O6mmue
KacaTellbHbIE K IBYM OKPY>KHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 31eMEHT COACPKAHUSA
6 ['eomeTpus
6.1 Cunyc, xocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. POPMYIIBI IPUBENECHUS
6.2 Pemenue TpeyronbHukoOB. TeopemMa KOCHHYCOB M TeopeMa CUHYCOB. Pemienue

MPAaKTUYCCKUX 3aJad C MCIIOJIb30BAHUCM TCOPEMBI KOCHHYCOB M TCOPCMBI




CUHYCOB

6.3 [TpeoGpaszoBanue nogobus. Ilogobre cOOTBETCTBEHHBIX 3JIEMEHTOB

6.4 Teopema 0 MpoM3BENEHUH OTPE3KOB XOPI, TEOPEMBI O MPOU3BEICHHHA OTPE3KOB
CEeKYIIHNX, TEOpeEMa O KBaJIpaTe KacaTebHON

6.5 Bekrop, muHa (MOysib) BEKTOpa, COHANpPaBJIEHHbIE BEKTOPHI, IPOTHUBOMOIOKHO
HaNpaBJICHHBIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
onepaluu Haj BeKTopamu. PasioxeHue BEKTOpa IO JIByM HEKOJUIMHEApHBIM
BEKTOpam

6.6 Koopaunatel BekTopa. CKalsipHOE NPOU3BEICHHE BEKTOPOB, MPHUMEHEHHE IS
HaXOXKICHUS JJIMH U YTIIOB

6.7 JlexapToBbl KOOpAMHATHl Ha IUIOCKOCTH. YpPaBHEHHS NPSAMON U OKPYKHOCTH B
KOOp/IMHATAaX, M€PECeYCHNE OKPYKHOCTEH M NpsIMbIX. MeTox KOOpAMHAT U €ro
IpUMEHEHHE

6.8 IIpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JmHa okpyxHoctu. ['pagycHast ¥ paguiaHHas Mepa yria, BEIYUCICHHUE JUTUH YT
OKPY>KHOCTEH

6.10 IInomane kpyra, cEeKTOpa, CErMeHTa

6.11 JIBWKCHHSI TIOCKOCTH W BHYTPEHHHE cUMMeTpuH (uryp (d1eMeHTapHBIC

npencrasiaeHust). [lapamnensHeiii nepenoc. [ToBopot




IHPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOI OBPA30OBATEJBLHON
INPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBAHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3yJIbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe ®PI'OC

1

YMeHue omnepupoBaTh TMOHATHUSMHU: MHOXECTBO, IOAMHOMXECTBO,
orepanuy HaJ MHOXXECTBAMH;, YMEHHE ONEepPUpOBaTh MOHATUAMU: Tpad,
CBS3HBIM Trpad, IepeBO, LUKI, MPUMEHITh UX NpPHU PELICHUH 3aj]1ay;
yMEHHE HCIOJb30BaTh IpauuecKkoe MpeACTaBICHUE MHOXKECTB s
OTHMCAHUsl PEATbHBIX TMPOIECCOB W SIBIICHUW, MPH PEIICHUU 3a/ad U3

JIpYTUX y4eOHbIX IPEIMETOB

YMmenue ONCpUpOBATh IMOHATHUAMHU: OIPCACICHUEC, aKCHOMa, TE€OpEMa,
JOKa3aTCJIbCTBO, YMCHHUEC  pacCllO3HABaTb HUCTHUHHBIC W JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL TIPUMCPbBI W KOHTPIPUMCEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHUU

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJlbHOE YHCIIO, IMPOCTOE U
COCTaBHOE YHCJO, JAEIUMOCTb HATypaJbHBIX 4YHCEN, NPU3HAKU
JeTUMOCTH, 1I€JI0€ YHCIO0, MOAYNb 4YHCla, OOBIKHOBEHHas Jpol0b U
JecsTHUYHAs ApoOb, CTAaHAAPTHBIM BUJ 4YHCIA, PalMOHAJIBHOE YHCIIO,
UppalMoHAIbHOE YHUCIO, apU(PMETHUYeCKUd KBaJApaTHBIM KOpPEHb;
YMEHHE BBITIOJHATH JEHCTBUS C YUCIIaMU, CPAaBHUBATh U YIOPSA0YUBATH
yyclia, MPeACTaBIATh 4YHCIa Ha KOOPIWHATHOW MPSMOM, OKpYIJISATh

YHCclia; yMEHUE JeNlaTh IPUKHUJIKY U OLEHKY pe3y/bTaTa BbIUMCICHHM

YMeHue onepupoBaTh MOHSATHSAMH: CTETIEHb C IIENBIM MOKa3aTeseM,
apu(MeTHYECKUIl KBaJpaTHBII KOpEHb, MHOTOYICH, airedpanueckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENeHU
Oosbllle €IUHMIIBI, YMEHHE BBIIOJIHATH pAacu€Thl MO (opMynaMm,
npeoOpa3oBaHusl  LENBIX, JPOOHO-PAIlMOHANBHBIX  BBIPAKCHHH |
BBIPAKCHUH ¢ KOPHSIMH, Pa3I0KeHNEe MHOTOWIEHA Ha MHOKUTEIH, B TOM
YHCIIe C HWCIONB30BaHMEM (HOPMYNl Pa3HOCTH KBAJpaToB M KBaJgpaTa

CYMMBLI U pa3HOCTHU

YMmenue ONCpUpPOBATh MOHATUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
OIHOM HepeMeHHOﬁ, YHUCIOBOC HCEPaBCHCTBO, HCPaBCHCTBO C

nepeMeHHoﬁ; YMCHHUE PCIIATH JIMHEWHBIE U KBaApPAaTHBIC YpPAaBHCHU!,




JTpPOOHO-pallMOHATILHBIE YPAaBHEHUS C OJHOW TEPEMEHHOH, CHCTEMBI
JIBYX JMHEHHBIX YpaBHEHUH, JINHEWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble ¥  JIpOOHO-pallOHAJbHbIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYrUX IPEIMETOB U
MIPAaKTHYECKUX 3a/1a4; YMEHHUE MCIOJb30BaTh KOOPAUHATHYIO MPAMYIO U
KOOPJAMHATHYIO IIJIOCKOCTh ISl M300paKEHWsI pPELIEHUN ypaBHEHUH,

HCEPABCHCTB U CUCTCM

YMeHue onepupoBaTh HMOHATUAMU: (PYHKIMS, rpapuK (QYHKIUHU, HYIU
(GYHKINHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHUS,
yObIBaHUS, HauOONbIIee W HAUMEHbIIEe 3HAYCHUS (YHKIUH, YMECHHE
OTIEpPHPOBATh TOHATHSAMH: TpPSIMas MPONOPIHOHAIBFHOCTh, JHHEHHAs
¢byHKuus, KBagpatuuHas (QyHKIHS, oOpaTHas MPONOPLUOHATBHOCTS,
napabosna, runepbona; yMeHHE CTPOUTh Tpaduku  (QyHKIMIA,
UCHOJb30BaTh TpaduKu s ONpE/eJeHUs CBOMCTB IMPOILECCOB U
3aBUCUMOCTEH, A peleHus 3a7ay U3 APYrux y4eOHbIX MPEeJAMETOB U
peanbHON KM3HU; YMEHHUE BBIpakaTh (GOPMYIaMU 3aBUCUMOCTH MEXIY

BCINM4YnHaMun

YMenue ONeprupoOBaThH IIOHATUSMU.: I10CJIEA0BATCIBHOCTD,
aprupMeTHIECKas 1 TeOMETPUIECKasi IPOTPECCUH; YMEHHE HCIIOJIb30BaTh
CBOWCTBA IOCJIEA0BATENILHOCTEH, (hOPMYITBI CYMMBI M OOIIETO YiIeHA PU
peleHnH 3a/1a4, B TOM YHUCIIE 3aJad U3 JAPYruX y4eOHBIX MPEeIMETOB U

peaIbHOM KU3HU

YMeHue pemarh 3a7aud pa3HbIX TUIOB (B TOM YHUCJE Ha IMPOLIEHTHI,
JIOJIM U 4acCTH, JBUKEHHE, padoTy, [IEHY TOBapOB U CTOMMOCTb IOKYIOK
U yCIyr, HAJIOTH, 3aJayd U3 O0O0JIaCTH YNpPABIEHUS JHUYHBIMH U
ceMEeNHbIMU (PMHAHCAMM); YMEHHE COCTABIISITh BBIPAKEHUS, YpaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI 10 YCIIOBHIO 3aJa4M, UCCIIEA0BATH IIOJyYEHHOE

PCICHUC U OLICHUBATH HpaBI[OHOHO6HOCTB MOJIYUYCHHBIX PC3YyJIbTATOB

VYMeHue onepupoBaTh MOHATUAMU: (puUrypa, TOodka, OTPE30K, MpsMasd,
7y, JJIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYrOJIbHUK, PAaBHOOEIPEHHBIN U
PaBHOCTOPOHHUI  TPEYroJbHUKH, MPSIMOYTOJBbHBIM  TPEYrojbHUK,
MequaHa, OMCCEKTpHCa M BBICOTA TPEYTrOJbHHMKA, UYETHIPEXYTOIbHUK,
napajuiesiorpaMM, — poM0O, TPSAMOYrOJIBHHK, KBaApaT, Tpareuus;
OKpPYKHOCTb, KpYTI, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJayd, B TOM YHCJIE U3 IMOBCEIHEBHOMN

JKM3HH, Ha HAXO0XIACHUC TCOMCTPUYCCKUX BCIUYHNH C HNPHUMCHCHHUCM




M3y4YEHHBIX CBOMCTB (pUTyp U (paKkTOB

10

YMeHue omnepupoBaTh TMOHATHSAMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHHUKOB; MApaNIEIbHOCTh M MEePHEHAUKYISIPHOCTh TPSMBIX,
yroll MEXIy MpsSMbIMU, TMEPHNEHANKYISp, HAKIOHHAsA, TPOEKIIUS,
nonobue Quryp, mogo0HbIe TPEYrOJbHUKHA, CUMMETPUS OTHOCUTEIBHO
TOYKM W TPSIMOW; yMEHHE pAclO3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue Quryp, mapanenbHOCTh U MEPHEHIUKYISPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue onepupoBaTh MOHSATUSMU: JITIMHA, PACCTOSIHUE, yroll (BeTU4nHA
yria, CHHYC M KOCHHYC YyIJla TpEyrojbHHUKa), IUIOUIaJb; yMEHHUE
OILICHUBATh pa3Mephl MPEIMETOB M OOBEKTOB B OKPYXKAIOLIEM MUPE;
yMEHHE MIPUMEHSITh bopMyIbI nepuMmeTrpa  u TUI0IA N
MHOTOYT'OJIbHUKOB, AJUHBI OKPY>KHOCTH M IUIOMIAAM Kpyra, oobema
NPSIMOYTOJIBHOTO TNapajuleNieluIea; yMEHHE IMPUMEHSTh MpPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpPUUECKHE  COOTHOLICHUS  JUIS

BBIYMCIICHUS JJIMH, PACCTOSTHUAM, ITOIIaAeH

12

YMmenue wu300paxkarh IJIOCKHE (QUIYypbl M HUX  KOMOWHAIMH,
IIPOCTPAHCTBEHHbIE (PUIYpPHl OT pyKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U  DJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HJIHU

CUMBOJIbHOMY OITMCAHWIO

13

YMeHnue onepupoBaTh MOHATUAMU: IPIMOYTOJIbHASL CUCTEMA KOOPINHAT;
KOOpJAMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEJIEHUE BEKTOpA
Ha YUCJIO, CKAISIPHOE IPOU3BEIEHUE BEKTOPOB; YMEHHUE MCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIS NPEACTaBICHUS JaHHBIX M PELICHUs 3a]ad,

B TOM YHMCJIC U3 APYI'UX y‘le6HHX npeaMETOB U peanLHoﬁ KHU3HHU

14

YMeHue onepupoBaTh MOHATHUSMHU: CTOJOMKOBBIE U KPYrOBbIE
auarpammbl,  TaOnuIpl, cpeaHee — apudMeTHdyeckoe,  MeAHaHa,
HauOoJiplllee W HaMMEHBIIEE 3HAYCHHUS, pa3Max YHUCIOBOro Habopa;
yMEHUE  U3BJEKaTh, HHTEPIPETUPOBATb U  NPeoOpPa30OBbIBATH
uHPOpPMALIMIO, TPEACTAaBICHHYI0 B TabiuIax HM Ha JuarpaMmax,
OTpa)KaAIOIIYI0 CBOWCTBA M XAapaKTEPUCTUKH DPEANBHBIX IPOLECCOB U
SABJICHUH; yMEHHE  paclo3HaBaTb  WM3MEHYMBBIE  BEJIMYMHBI B

OKpYZKaromeM MHUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIIy4allHbIM ONBIT (CIIy4ailHbII

JKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIA  HMCXO.)




CIIy4aiflHOTO OIIbITa, CIIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaxXOAWTh BEPOATHOCTU CIyYaWHBIX COOBITHH B OIBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJOM OPTaHM30BAHHOTO Tepebopa M C HCIOJIB30BaHHEM
IIpaBUJla YMHOJKCHMsI; YMEHHE OLICHUBATh BEPOSTHOCTU PEAJbHBIX
COOBITUH M SBJICHWM, NMOHUMATh POJb IMPAKTUYECKU IOCTOBEPHBIX M
MaJIOBEPOSITHBIX COOBITUM B OKpYXalollleM MHpE M B JKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCETI U €TO POJIbIO B MACCOBBIX SBJICHUAX

16

YMmenue BbpIOMpaTh MOAXOAAIIMH HU3YYEHHBI METOJ MJis pelleHus
3a/1a4d, INPUBOIUTH IPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MATEMATHKHU B
HCKYCCTBE, OIHCHIBATh  OTHEJIbHBIC  BBIJAIOIIMECS  PE3YJBTATHI,
IIOJIy4eHHBIE B XOJE pPAa3BUTHs MATEMaTUKM KaK HAyKW, IPUBOJUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B OTEYECTBEHHOH U

BCEMHUPHOW UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, ITIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon ITIpoBepsieMblii 31€MEHT COACPKAHUSA
1 Yucna u BBIYUCICHUS
1.1 HatypanbeHble u nesnsie yncia. [Ipu3Haku AeIMMOCTH HEbIX YUCEl
1.2 OOBIKHOBEHHBIE M JIECITHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE MEPUOTUICCKUE
JIpobu
1.3 PanyonanbHble yncna. ApupmMeTrudeckre ornepanuy ¢ paloHaIbHIMU YHUCIIaMU
1.4 JeiicTBuTenpHble uYncia. ApudMETHUECKHE OINEepaluud C JIeHCTBUTEIBHBIMU
qUCIaMU
1.5 [Tpubnux€HHbIE BBIUKCICHUS, IIpaBWIa OKPYIJIEHUS, TPUKUIKA U OLEHKa
pe3yibTaTa BHIYUCICHUN
2 Anrebpanueckue BBIPAKEHHS
2.1 bykBeHHbIe BbIpaskeHUs (BBIPAKESHHS C TEPEMEHHBIMHU )
2.2 Crenenp ¢ wnenbiM mokaszareneM. CTeneHb € palMOHATIBHBIM IOKa3aTeJIeM.
CgoiicTBa cTeneHnu
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
2.5 ApupmeTnueckuii KOpeHb HaTypaJIbHOM cTeneHu. JlecTBUsS ¢ apupMeTUIECKIMU
KOPHSIMHU HaTypaJlbHON CTENEHH
3 YpaBHEHUs U HEPABEHCTBA
3.1 Ilensie u apoOHO-panMoHaIbHBIE ypaBHEHUS. CHCTEMBI U  COBOKYITHOCTH
ypaBHEHUU
3.2 Ilenple u ApoOHO-palMOHATIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs ITOCIEI0BATEILHOCTEN
4.2 Apudpmernueckass U reoMmerpuyeckas nporpeccur. Popmyna  CIOXHBIX
IPOLICHTOB
5 OyHKIUN
5.1. @Oynknyst, criocoos! 3aganus GyHKun. ['paduk Gynakiun. O6macts onpeneneHus




U MHOXECTBO 3HAUYCHHM  (PyHKIUU.

Hymu  ynakoun.  TIpomexxyTku

3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUMH. MakCUMyMBl U

MUHMMYMBbl (yHKImu. HauOonbinee M HauMeHblee 3HaueHHE (QYHKLIUU Ha

POMEKYTKE
6 KoopauHaTsl Ha IpsMO# U TUIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTH
7 I'eomerpus

7.1 ['eomeTpuueckue GUrypbl 1 UX CBOWCTBA

1.2 TpeyronbHUK

7.3 MHOroyroiasHUKI

7.4 OKpYXHOCTh U KPYT

7.5 M3mepeHue reoMeTpuyecKix BeJIMYUH

7.6 Bekrtopsl Ha mmockocTu
8 BeposTHOCTh M CTaTHCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 ['padms




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J1S1 YYEHUKA
* Marematuka. ['eomerpusi: 7 - 9-e kiacchl: 0a30BbIi YPOBEHb: YUeOHUK; 14-¢
nusnanue, nepepadoranHoe Aranacss JI.C., byryzos B.®., Kagomues C.b. u ap.
AxmmonepHoe ob6mectBo «M3natenberBo «lIpocBenieHney

METOIUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

o lH}popMaIIHOHHO-METOAUYECKOE ITHCHMO 00 0COOCHHOCTSIX HPEIogaBaHuUs
yaeOHoro npeamera «Matemaruka» B 2025/2026 yuebHOM rogy
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeToauueckue peKOMEHIalluU MO CO3JJaHUI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MpOodUIIeH 1 KJIACCOB C YIIyOJICHHBIM U3yYEeHUEM
MaTeMaTuKH, PU3NKUA, XUMUU, OUOJIOTUH B 0011€00pa30BaTEIbHBIX
OpraHU3aIUAX C UCIOIb30BaHUEM HHPPACTPYKTYPHI, CO3JJaHHON B paMKax
HanmoHabHOro npoekra «Oopaszosanue» (KBanropuymsl, [T-kyosl, Touku
pocta u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en profile] 2025.pdf

e COOpHHMK TUIIOBBIX 33a/IaHUN JIS1 TEKYILETO OLIEHUBAHUS IO Y4€OHbIM
npenmeram «Matematukay u «Madopmarukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

HNUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

. bubnuoreka IOK https://m.edsoo.ru/

. SIKmacc https://www.yaklass.ru/

. https://uchitelya.com/matematika/

. https://urok.1sept.ru/

. https://resh.edu.ru/

. https://4ege.ru/gia-matematika/

. https://mounypokun.pd/
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