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IHOACHUTEJIBHAA 3AIINCKA

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nporpamma no yuebnomy kypcey "['eomerpus” anst o0yqaromuxces 9 kimaccoB pazpaboTana Ha OCHOBE
®denepalibHOTO TOCYAAPCTBEHHOT0 00pa30BaTENIbHOIO CTaHJapTa OCHOBHOT'O OOIIEro 00pa3oBaHus C Y4ETOM
U COBPEMEHHBIX MHPOBBIX TPeOOBaHMIA, MPEABABISIEMbIX K MAaTEeMaTHUYECKOMY OOpa3OBaHHIO, U TPAJAULIUN
poccuiickoro o0pazoBaHus, KOTOpble 00ECIEUNBAIOT OBJIAJCHHUE KIIOYEBHIMU KOMIIETEHIIUSIMHU, COCTaBIISAIO-
IIMMHU OCHOBY JUISI HEIPEPHIBHOTO 00Pa30BaHMs U CAMOPA3BHUTHUSA, a TAKXKe HEIOCTHOCTh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO U MO3HABATEIBHOTO pa3BUTHUs o0yyaronuxcsa. B mporpamme yureHsl ujen u nonoxxenus Kon-
[ENIUU Pa3BUTHS MaTeMaTHUeCKoro oOpazoBanmsi B Poccuiickoit @enepanuu. B smoxy nudpoBoii TpaHc-
dbopMmaruu Bcex cdep 4eT0BeUeCKOi eATeIbHOCTH HEBO3MOXKHO CTaTh 00OPa30BaHHBIM COBPEMEHHBIM Uel0-
BEKOM 0e3 0a30BOi1 MaTeMaTHUECKOW MOATOTOBKU. YK€ B IIKOJIE MaTEMAaTHKA CIYKHUT OMOPHBIM MIPEIMETOM
JUIS U3yYEHHS] CMEKHBIX TUCHUIUIMH, a TIOCTIE KOl peaIbHON HEOOXOJMMOCTHIO CTAHOBUTCSI HETPEPHIBHOE
oOpa3oBaHme, 4TO TpeOYET MOIHOICHHON 0a30B0ii 001Ie00pa30BaTEILHOM OTOTOBKH, B TOM YHCIIE U MaTe-
MAaTUYECKOU.

3710 00YCIOBICHO TEM, YTO B HAIIM JHU PACTET YMCIO MPOodeccHii, CBA3aHHBIX C HEITOCPEICTBEHHBIM MTPHMeE-
HEHUEM MaTEeMaTHKU: U B cepe SIKOHOMUKHU, U B OM3HECE, U B TEXHOJOTUYECKHUX O0JIACTAX, U JaKe B TyMaHU-
TapHbIX cepax. Takum 00pa3oM, Kpyr MIKOJIBHHUKOB, JUIS KOTOPHIX MaTeMaTHKa MOXXET CTaTh 3HAYMMBIM
MIPEeIMETOM, PaCIIUPSIETCS.

[IpakTryeckast MOJIE3HOCTh MAaTEMATUKKA OOYCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SIBISIOTCSA (yHIaMEHTAIbHBIC
CTPYKTYpPHI HAIllEro MUpa: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIE OTHOIICHUS OT MPOCTEHIINX, yCBa-
MBAaEMbIX B HETMOCPEICTBEHHOM OIIBITE, J0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JJISl PA3BUTHS HAYYHBIX U
MPUKJIAIHBIX UAeH. be3 KOHKpEeTHBIX MaTeMaTUYECKUX 3HAHHUM 3aTPyIHEHO MOHUMAaHUE MPUHIUIIOB YCTPOU-
CTBa W UCIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCIPHUATHE M MHTEPIIPETAIHs pa3HOOOpa3HOW COLUAIBHOM,
HSKOHOMMYECKOM, MONMUTUYECKOW HHpopMaluu, Maiod(h(eKTHBHA MOBCETHEBHAS MpPAaKTHUECKas [esATEeNb-
HOCTh. KaxoMy 4enoBeKy B CBOEH JKM3HHM TPUXOAUTCS BBHIMONHATH PACYETBl U COCTABISTH AITOPUTMBI,
HAaXOJUTh U MPUMEHITh (OPMYIIbI, BIaI€Th MPAKTUYSCKUMHU MPHUEMAMH T€OMETPUUYECKUX M3MEPEHHH U TOo-
CTPOEHUH, UNTaTh HH()OPMAIIHIO, TIPEICTABICHHYIO B BUJIE€ TAOJHII, THarpaMM U rpa)uKoB, )KUTh B YCIOBHSIX
HEOIpeeIEHHOCTH U IOHUMATh BEPOSITHOCTHBIIN XapakTep ciIydyailHbIX COOBITHH.

OnHOBpEMEHHO C pacuipeHreM chep MPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM O0IIecTBe BcE Oosee Baxk-
HBIM CTAaHOBUTCSI MaTEMaTHYECKHUI CTUITb MBIIIJICHUS, TPOSBIISIONINIICS B OMPEeIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mporecce n3ydeHus: MaTeMaTHKH B apCeHal MPUEMOB M METO/IOB MBIIIUICHHUS YEIIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKLUS U JEAYKIHs, 0000IeHe 1 KOHKpeTH3allls, aHaJIu3 ¥ CHHTE3, Kiaccupuka-
UL ¥ CHCTeMaTu3aIus, abcrparupoBanue u aHanorusi. OOBEKTH MaTeMaTHUECKUX YMO3aKIIOUSHUH, IpaBuiia
UX KOHCTPYMPOBAHHUS PACKPBHIBAIOT MEXAHM3M JIOTMYECKHX MOCTPOEHHH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUs
¢dbopmynHupoBaTh, 000CHOBBIBATh W JIOKA3BIBATh CYXJICHUS, TEM CAMBIM Pa3BHBAIOT JIOTHYECKOE MBIILICHHE.
Benymias pons mpuHaAIeKUT MaTeMaTUKe U B (GOPMUPOBAHUU ATOPUTMHUECKON KOMITOHEHTHI MBIIIIJICHUS U
BOCIIUTAaHUH YMEHHH JIEHCTBOBATH 110 33JJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPO-
BaTh HOBbIE. B mpoliecce pemenus 3a1a4 — OCHOBON yueOHOM eI TEeNbHOCTH Ha YpOKaX MaTeMaTUKU — pa3-
BHBAIOTCS TaK)KE TBOPUYECKAsl M IPUKJIIAIHAS CTOPOHBI MBIIIIICHHUS.

OOyuenne MaTeMaTuke Ja€T BO3MOKHOCTb Pa3BUBATh y 00yYaIOIIMXCSl TOYHYIO, PAllMOHAIBHYIO U UHPOpMa-
TUBHYIO pedub, yMEHHE OTOMpaTh HamboJiee MOAXOAIINE S3BIKOBBIC, CHMBOJIMYECKUE, TpaUIecKre CpeCcTBa
JUTS BRIPQYKEHUS CYXKACHUN Y HATJISAHOTO UX MPEICTaBICHHUSL.

Heo0XxoauMbiM KOMIIOHEHTOM OO0l KYJIbTYphl B COBPEMEHHOM TOJKOBAHUU SIBJSIETCS OOIIee 3HAKOMCTBO C
METOAAaMU MO3HAHUS AEUCTBUTEIBHOCTH, MPEACTABICHUE O IPEAMETE U METOJIaX MaTeMaTHKH, UX OTIUYUN OT
METOJIOB JPYTHUX €CTECTBEHHBIX M I'YMaHUTAPHBIX HayK, 00 0COOCHHOCTSIX MPUMEHEHHs] MaTeMAaTUKH UIs pe-
IICHUs] HAYYHBIX U NMPUKIATHBIX 337a4d. Takum oOpa3oM, MaTeMaTuueckoe o0pa3oBaHMEe BHOCUT CBOM BKJIAJ B
dhopmMupoBaHKE OOIICH KyTbTYpHl YEJIOBEKA.

M3yueHne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHIO YeJIOBEKa, TOHUMAHHIO KPACOTHI U
U3SIIECTBA MAaTEMATUYECKUX PACCYXICHUM, BOCIIPUATUIO T€OMETPUUYECKUX (OPM, YCBOCHUIO UJIEU CUMMET-
pumn.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaTeMaTHKy yKe 3aTeM YYHUTh HaJ0, YTO OHA YM B TOPSAOK MPUBOJIUTY, — THCAT BEIIUKUI PYCCKUN yue-
HbIii Muxaun BacunseBud JlomoHOCOB. M B 3TOM COCTOMT OJIHA U3 JABYX IeJiel 00y4eHUs TeOMETPUH KaK CO-
CTaBHOM YacTH MAaTEMAaTHUKH B IKOJIE. DTOH LIEJIH COOTBETCTBYET JOKa3aTeNbHAs JTMHUS MPENoJaBaHHs I'eo-
Metpuu. Crenys mpeacTaBlIeHHON paboueil mporpamMme, HaUMHASI C CEABMOIO Kilacca Ha ypoKax reoMeTpuu



00yJaroImuics: yauTcs MPOBOJUTD J0Ka3aTENIbHBIE PACCYKICHHS, CTPOUTH JIOTHUECKUE YMO3AKIIOUEHUs, J0-
Ka3bIBaTh UCTHUHHBIC YTBEPKICHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKIEHUS OT «IIPO-
TUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIC YTBEPXKICHHS. YUEHUK, OBIIA/ICB-
LM UCKYCCTBOM pacCy>KaaTh, OyJIeT MPUMEHSTh €r0 U B OKPY>KAIOLICH JKHU3HU.

Kaxk nucan reomerp u negaror ropes ®@enoposud lllapeiruy, «1r01pMu, TOHUMAOIIKUMHU, YTO TAKOE J0Ka3a-
TEJIBCTBO, TPYIHO U JaXK€ HEBO3MOKHO MaHUIYJIUPOBaTh». M B 3TOM COCTOUT Ba)KHOE BOCIIUTATEIIBHOE 3HA-
YEeHHE U3YYEHUs T€OMETPUH, NIPUCYLIEE UMEHHO OTEUECTBEHHOW MaTeMaTHUuecKol 1kone. Bmecte ¢ TeM aB-
TOPBI MPOTPaMMbl MIPEIOCTEPETAIOT YUUTENS OT U3IUIIHEro (opManu3Ma, 0OCOOCHHO B OTHOUICHHM Hayall U
OCHOBaHM# reomeTpuu. @panuysckuii mateMatuk Kan J[b€JOHHE 110 3TOMY MOBOAY BBICKa3ajics Tak: «4YTo
KacaeTcsl JeIMKAaTHOU MpoOeMbl BBEACHUS «aKCHOM», TO MHE Ka)eTCs, UTO Ha MEPBBIX MOPax HYKHO BOOO-
11e n30eraTh MPOU3HOCUTH caMo 3TO ciI0BO. C IpyToil ke CTOPOHBI, HE CIIeIyeT YIIyCKaTh HU OJHOW BO3MOXK-
HOCTHU /1aBaTh MPUMEPHI JIOTUYECKUX 3aKIIIOUEHUI, KOTOpbIEe KyJa B OOJbIIeH Mepe, YeM uJies aKCUOM, SIBJIS-
I0TCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEISIMU MATEMAaTUUECKOTO MBIIIJIEHUS.

Brtopoii nenbro u3ydeHus reoMeTpuu SBJISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA IIPU PEIICHUH KaK MaTe-
MaTUYECKHX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAOIIUXCSl B peasIbHOM skU3HU. OKOHUMBLINI KypC Tr€OMETPUHU
IIKOJIbHUK JIOJDKEH OBITh B COCTOSIHUU OMPEACIUTh T€OMETPUYECKYI0 (UTYpY, OMHCATh CIOBAMH JIaHHBIH
4epTEX WIM PUCYHOK, HANTH IUIOIIA[b 3€MEJIBbHOI0 Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JJIUHY ONTOBOJIO-
KOHHOTO0 Kabens win Tpedyemble pa3Mephl rapaxka Ui aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOPasi, BRIYUCIIU-
TeJbHAas JUHUS B U3YYEHUU T€OMETPUU B LIKOJE. JlaHHAs MpakTUYecKas JIMHUS SBJISIETCS HE MEHEe BaKHOM,
yem nepBas. Emé [lnaron npennuceiBan, utoObl «rpaxaane [IpekpacHoro ropoja HM B KOEM cliydyae He
OCTaBJISUIM TEOMETPHIO, BE/Ib HEMAJIOBAXKHO JIaXKe M0O0YHOE €€ IPUMEHEHUE — B BOGHHOM JIeJie /1a, BIIPOYEM,
U BO BCEX HayKax — JUI JIYYIIIEro UX YCBOCHHUS: MbI BeJb 3HAEM, Kakasi OECKOHEYHasi pa3HUIa CYIIECTBYET
MEX/1y Y€JIOBEKOM MPUYACTHBIM K T€OMETPUU U HEMPUYACTHBIM». J{JIs1 3TOr0 YyUUTENI0 PEKOMEHAYETCs I10/1-
OupaTh 3a/a4l MPAKTUYECKOrO XapakTepa JJis pacCMaTPUBAEMBIX TE€M, YUHUTh JETeld CTPOUTh MareMaTuye-
CKHE€ MOJIETIM PEAJbHBIX KU3HEHHBIX CUTYyallui, IPOBOANUTH BHIYMCIEHUS U OLIEHUBATh a/I€KBAaTHOCTh IOJY-
YEHHOro pesysbrara. KpailHe BaXHO NMOAYEPKUBATH CBSI3U FE€OMETPHUM C APYTUMHU NPEIMETAMH, MOTUBUPO-
BaTh HCIIOJIb30BaTh ONMPEACIEHUS T€OMETPUUECKUX (PUTYp U MOHITHH, 1EMOHCTPUPOBATH IPUMEHEHHUE Oy~
YEHHBIX YMEHHUH B QU3UKE U TEXHHUKE. DTU CBA3M Haubosiee ipko BUIHBI B TeMax «Bekropel», «Tpuronomer-
pudeckue cooTHoueHus», «Metoa koopauHat» U «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Cornacno yueOHOMY IUTaHy B 9 Kitacce M3ydaeTcst yueOHbIH Kypc «l eoMeTpHs», KOTOPBIi BKIIOYAET CIeIyIo-
IIMe OCHOBHBIE pa3fielibl cojiepkanus: «l'eomerpuueckre GUrypsl U UX CBOMCTBa», «M3MepeHne reomerpuye-
CKUX BEJIMUYUH», a TaKkKe «JleKkapToBbl KOOPJIMHATHI HA MJIOCKOCTUY», «BeKTOphI», «/IBMKEHUS IUIOCKOCTH» U
«IIpeobpazoBanus nmomoOus». YueOHbIH IUIaH MpeycMaTpuBaeT U3y4eHrne reoMeTpiH Ha 0a30BOM YpOBHE HC-
X0/ U3 68 yueOHBIX YaCOB B y4€OHOM TOY.

COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, xocunyc, TanreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. DOPMYITHI TIPUBE-
JICHUS.

Pemenne tpeyronpHHKOB. Teopema KOCHHYCOB M T€OpeMa CUHYCOB. PellleHHne MpakTHYeCKuX 3a1ad ¢ UCIOJIb-
30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanme mogodus. [lomoO6me COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 mpon3BeEHNH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIHNX, TEOPEMA O KBajapaTe
KacaTeJIbHOM.

Bekrop, /ummHa (MOAyY/b) BEKTOpA, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOIMOJIOXKHO HAMpPaBICHHBIE BEKTODBI,
KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpal HaJ BEKTOpaMu. Pa3noxeHue BEKTOpa MO JABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE NPOU3BEIECHUE BEKTOPOB, NMPUMEHEHUE IS
HaXOXJICHUA JJIUH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HAa IUIOCKOCTH. YpPAaBHEHUS MPSIMOW M OKPY)KHOCTH B KOOpJAMHATaX, MEPECEUCHHE
OKpPY>KHOCTEH U MpsAMBIX. MeTo1 KOOpJMHAT U ero MpUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. [MHA OKpYXHOCTH. I pagycHas u paguaHHas Mepa yria, BBIYMCICHUE JUIMH
IyT OKpykHOcTel. [Inomane kpyra, CeKTopa, CerMeHTa.

JIBIDKEHMSI TNIOCKOCTH M BHYTPEHHHE CUMMETpuH Guryp (3yeMeHTapHble npeacTasienus). [lapamnensHslii me-
penoc. [ToBopoT.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI




OcBoenne yueOHOTO Kypca «I'eoMeTpus» JOIKHO 00ecneunBaTh JOCTHKEHNE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CICIYIONUX JUYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
JJUYHOCTHBIE PE3YJbTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI Y4eOHOTO Kypca «I eoMeTpHs» XapaKTepU3yOTCS:
IMaTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpECA K MPOIILJIOMY U HACTOSIEMY POCCUMCKONM MaTEMAaTHUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSM POCCHUMCKMX MATEMAaTUKOB M POCCUHMCKOM MAaTEMATHYECKOM IIKOJbI, K UCIIOJb30BAHUIO ITHUX
JTOCTHKCHHH B IPYTUX HayKaxX M MPUKIAIHBIX cepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHHUIO 00sS3aHHOCTEH IpakJIaHWHA U peaju3alliy €ro MpaB, MPEACTaBICHUEM O MaTe-
MaTUYECKHX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMA, IPOLEAYP TPAKIAHCKOTO 0O0IIIe-
cTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCY)KJICHHIO dTHYCCKUX MPOOJIEM, CBA3aHHBIX C MPaKTHYe-
CKUM IIPUMEHEHUEM JOCTH)KEHUN HAYKH, OCO3HAHUEM BAKHOCTH MOPAJIb- HO-3TUYECKHUX MPUHIUIIOB B JIES-
TEJIbHOCTH Y4EHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PEUICHUU MPAKTHUYECKUX 3a]a4 MaTEeMaTUYECKON HaIlpaBlI€HHOCTH, OCO-
3HAHWEM Ba)KHOCTH MAaTEMaTHYECKOTo 00pa30BaHUs Ha MPOTSHKCHUU BCEH JKU3HHM YIS YCIENTHOM mpodeccro-
HAJIbHOMU JESITETbHOCTU U Pa3BUTHEM HEOOXOIMMBIX YMEHUN;

OCO3HaHHBIM BBIOOPOM M MOCTPOCHUEM HHJIMBHUAYATHHOM TPACKTOPUHU OO0pa30BaHUsS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

IcTeTHYECKOE BOCIIUTAHUE,

CHOCOOHOCTBIO K AMOILIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/1ay, pelie-
HHUI, paCCYKJICHHUI; YMEHUIO BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI 0 IIO3HAHUS:

OpUEHTAILINEH B ACSATEIHPHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEp-
HOCTSIX Pa3BUTHsI YeNIOBEKa, MPUPOJBI U OOIIECTBA, MOHUMAHHEM MaTeMaTHUeCKON HayKu Kak chepsl 4emoBe-
YECKOW JIeSITENbHOCTH, ATANOB €€ Pa3BUTHUS Y 3HAUMMOCTH JIJIS1 Pa3BUTHS [IUBWIN3ALINH;

OBJIQJICHUEM SI3BIKOM MATEMATUKU U MAaTEMAaTHUYECKOW KYJIBTYPOH KaK CpPEICTBOM IO3HAHUS MUPA; OBJIAJCHUEM
MPOCTEUIIIMMHU HAaBBIKAMU HUCCIIEIOBATEIBCKOU JIEATEIILHOCTH.

dusnyeckoe BOCMTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOI0 0J1arONOJIyYHs:
TOTOBHOCTBIO NTPUMEHATh MAaTEMaTUYECKUE 3HAHHS B MHTEPECaX CBOETO 3/I0POBBS, BEJACHHS 370POBOTO 00pa3a
KU3HU (3I0pOBOE MUTaHHE, COATAHCUPOBAHHBIN PEXHUM 3aHATUN M OTIbIXa, PErylsipHas (u3HUecKas aKTUB-
HOCTB);

c(hOpMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JIPyroro
YeJIOBEKA.

IKoJ0rnYecKoe BOCIUTAHHE:

OpUEHTAIMEeH HA MPUMEHEHUE MAaTEMAaTUUYCCKUX 3HAHUHN JJISl pEIIeHUs 3a7a9 B 00JIaCTH COXPAHHOCTH OKpY»Ka-
FOLIEHN Cpeibl, IIIAHUPOBAHUS NTOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IIOCJIEACTBUAN JIJIs1 OKPYKAIOLLEH CPEbl;
OCO3HaHUEM TI100aTLHOTO XapaKTepa SKOJOTHUECKUX TPOOJIEM U ITyTeH NX pPeIieHusI.

JINYHOCTHBIE Pe3yJIbTAThl, 00eceYuBAIOIINeE AJANTANNI0 00y4aI0IIerocsi K M3MEeHAIIUMCS YCJIOBUAM
COMAJILHOM M NPUPOIHOM Cpeabl:

— TOTOBHOCTBIO K JICCTBHSIM B YCJIOBUSIX HEOIPEAEIEHHOCTH, ITOBBILIEHUID YPOBHS CBOEH KOMIIETEHT-
HOCTH 4epe3 MPAKTUUYECKYIO IeATeIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS y IPYTUX JIIOJIEH, Tpuoope-
TaTh B COBMECTHOM JESATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIETEHIIUU U3 ONBITA IPYTUX;

— HEO0XOIUMOCTHI0O B ()OPMHPOBAHUHM HOBBIX 3HAHWM, B TOM YHCIIEe (HOPMYIUPOBATh WUJIEH, TIOHSTHSI,
TUTOTE3bl 00 00BEKTaxX U SBICHUSAX, B TOM YHUCIIEC PaHee HE M3BECTHBIX, OCO3HABATH NEPUIIUTHI COO-
CTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW, IJIAHUPOBATH CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BBI3OB,
TPeOYIOMNI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIC PEIICHUS U IEHCTBUS, (OPMYIHMPOBATH H OIIe-
HUBATh PUCKH U TIOCIEACTBHUS, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
MeTtanpeameTHble pe3ynbTaThl OCBOSHHS MPOrpaMMbl ydeOHOro Kypca «['eoMeTpus» XapakTepu3yroTcs OBa-
JICHUEM VHUBEPCATIbHLIMU NO3ZHAGAMENbHBIMU OCliCMBUAMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCATbHLIMU PESYIAMUGHBIMU OCliCIBUAMU.

1) VHugepcanvhvie noznasamenshsle delicmeus 0becneuusarom Gopmuposanue 6a306bix KOCHUMUBHBIX



npoyeccog obyuarowuxcsa (oceoenue mMemooos NO3ZHAHUA OKPYIHCAIOWe20 MUpa, npumMeHeHue 102UYecKux,
ucce008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).
basoBble jlornueckue 1eicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEeMaTHUYECKUX OOBEKTOB, MOHSTUH,
OTHONIICHUN MEXIY MOHATUSMU; (DOPMYITHPOBATH ONMPEACIICHUS MOHITHIA, YCTAaHABIMBATH CYIIe-
CTBEHHBIN MPU3HAK KJIACCU(PHUKAIUU, OCHOBAHUS Ui 000OIICHHS M CPABHEHUSI, KPUTEPHH IIPOBO-
JMMOTO aHaJIN3a;

BOCIPUHUMATh, (POPMYIHpPOBaTh U NPEOOPA3OBLIBATH CYKICHHUS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHBOpeuMsi B (akTax, JaHHBIX,
HAOJIOJICHUSX W YTBEPXKICHUSX; TMpeyiaraTh KPUTEPUH IJIs BBISBICHUS 3aKOHOMEPHOCTEH U TIPO-
TUBOPEYMIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3bupath J0Ka3aTelbCTBA MATEMATHUYECKUX YTBEPKIAEHUN (IpsIMbIE U OT MPOTHUBHOTO), MPOBOJIUTH
CaMOCTOSITENIbHO HECJIOXKHbBIE IOKA3aTeNbCTBA MAaTEMAaTUUECKUX (DAKTOB, BHICTPAUBATh apryMEHTAIHUIO,
MPUBOAUTH MPUMEPHI K KOHTPIIPUMEPHI; 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOHpaTh croco0 pemieHus y4eOHO# 3afauu (CpaBHHMBATh HECKOJBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HanbOJIee MOIXOIAIIUN C YYETOM CAaMOCTOATEIBHO BIICICHHBIX KPUTEPHUEB).

Ba3oBble HcciienoBaTeIbCKUe JeHCTBUA:

UCTIOJIB30BaTh BOMPOCHI KAaK HMCCIENOBATEIbCKHI MHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOMIPOCHI,
bukcupymolme NpoTuBopedre, NpodiaeMy, caMoCTOSITEIbHO yCTaHABIUBATh UCKOMOE U JaHHOe, (Hop-
MUPOBATh THIIOTE3Y, APTYMEHTUPOBATh CBOIO MTO3ULIUIO, MHEHHUE;

IPOBOJUTH 10 CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECJIOXKHBIN SKCIEPUMEHT, HEOOIbILIOE
UCCIICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBUCUMOCTEM
00BEKTOB MEXy c000ii;caMOCTOSTENbHO (HOPMYIHPOBATh 000OIIEHNST U BBIBOABI MO Pe3yib-

TaTaM IPOBEIEHHOTO HAOJIIO/IEHUS, UCCIIEI0BaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yJbTaTOB, BBIBOAOB U 0000IIEHHIA;

IPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAK)XKE BBIABUIATh MPEIIOJIO0KEHUS O €ro
pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOUHOCTh U U30BITOYHOCTH HH(POPMAIUH, TAaHHBIX, HEOOXOAUMBIX ISl pEIICHUS 3a-
a4,

BBIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATH M WHTEPIPETHPOBATH MH(OPMALUIO Pa3TMYHBIX
BUJIOB U (hOPM TPEICTABIICHNUS,

BbIOUpaTh (opMy MpencTaBiIeHHs MHPOPMAIMH U WIUTIOCTPUPOBATH pellaeMble 3a7aud CXeMaMH,
JIuarpaMMamu, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OIICHUBATh HAJIEKHOCTh MH(MOPMAIIUU MO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM HIIN
chopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

2) VHusepcanvbHble KOMMYHUKAMUBHBLE OeliCmEUst 00ecneuusarom chopmMupo8aHHOCMb COYUATbHBIX
HABLIKO8 00YUAIOWUXCAL.
Oo01menue:

BOCIIPUHUMATb U q)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBETCTBHU C YCIIOBUSAMU W LCIIAMU O6H.[€HI/I$I;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX, AaBaTh
MOSCHCHUA 110 X0y PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJ'Iy‘-IeHHI)Iﬁ PpE3YyIbTAaT,

B X0/ 00CYXICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBI, TPOOJIEMBI, pelaeMoit 3a-
JTa4d, BHICKA3bIBATh HJICH, HAIICJICHHBIC Ha TIOMCK PEUICHHS; COTIOCTABIISITh CBOM CYXJICHHS C CYXKIe-
HUSIMH IPYTHX YYaCTHHKOB JHMAN0ra, 0OHapyXMBaTh pa3jiMyue U CXOACTBO MO3MIMN; B KOPPEKTHOM
dbopme GpopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUSI;

MMPCACTABJIATh PE3YJIbTAThI PCHICHUSA 3ada4U, SKCIICPUMCHTA, UCCIICAOBAHUA, ITIPOCKTA; CaMOCTOA-
TEJILHO BBIOMPATh (OPMAT BBICTYIUICHHS C YIETOM 3a/1a4 MPE3EHTAIMN U 0COOCHHOCTEH ayauTo-
puu.

CoTpyaHu4ecTBo:

NOHUMATh U KCIOJb30BaTh MPEUMYINECTBA KOMAHJAHOM M MHAMBHIYaIbHOH paOOTHI MpH PELICHUN
y4eOHBIX MaTeMaTHUECKUX 3a]a4;
OPUHUMATh LEJIb COBMECTHOW NESATEIBHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW paloThI,



pacnpenensaTb BUIbI paboT, JOrOBapUBAThHCS, 00CYKIATh MPOLIECC U pe3yabTaT paboThl; 0000111aTh
MHEHHS HECKOJIbKUX JIIOJIEH;
— YYacTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYXk/eHUsl, OOMEH MHEHHSMH, MO3TOBBIC IITYPMBI U
Ap.);
— BBINIOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOM JCHCTBUS C APYTUMH YWICHAMH KOMaH/IbI;
— OLEHMBaTh KAa4eCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM, C(HOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBUSI.
3) Vuusepcanvuvie pecynamuensie oeiicmsusi 0becneuugaom Gopmuposanue CMblCI08bIX YCMAHOBOK U
HCUHEHHBIX HABLIKOE MuyHocmu. CaMOOpraHn3aIys:
CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AJITOPUTM PELICHUs 3a4a4M (WM €ro 4acTh), BBIOMPATh CIIOCOO peLIeHus ¢
y4€TOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M KOPPEKTUPOBATh BapH-
aHTHI pellIeHUH ¢ y4€TOM HOBOM MH(OpMAIUH.
CaMOKOHTPOJIb:
— BJIAJEeTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysibTaTa pelieHus
MaTEeMaTHYECKOM 3a7a4M;
— TpeABHJIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPH PELICHHWHU 3a/laul, BHOCUTb KOPPEKTUBHI B
JIeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHIGHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
— OLEHMBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH ITOCTABICHHOM LI M YCIOBUSAM, OOBACHATDH
NPUYHHBI TOCTHYKCHUS MM HEJIOCTHIKEHUS LIEJIH, HAXOJUTh OIIHOKY, TaBaTh OIICHKY IPHOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
OcBoenue yaeOHOro Kypca «l 'eomeTpusi» Ha ypOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHus JOKHO 00ecrednBaTh
JOCTUKEHHE CIEAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

— 3HaTh TPUTOHOMCTPUYCCKHUC q)yHKHI/II/I OCTPBIX YIJIOB, HAXOAUTH C UX MMOMOLIBIO PAa3JIMYHBIC 3JICMCHTLI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIeHre MPSIMOYTOIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ moMoIIbio
KaJIbKYJIATOPA) AJIUHBI U YIJIbI 17151 HETAOIMYHBIX 3HaYCHHH.

— Ilonb3oBatbes GopmMynamMu TPHUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKHUM TOXKJIECTBOM ISt
HaXO0XICHU S COOTHOIIIEHUN MCKAY TPUTOHOMECTPUICCKUMU BCINYNHAMU.

— Hcnonb3oBaTh TeOpeMbl CHHYCOB M KOCHHYCOB ISl HAaXOXKICHHSI PA3IMYHBIX DJIIEMEHTOB Tpe-
YroJIbHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX NPHU PEIICHUN T€OMETPUUECKUX 3a]1a4.

— Brnazgets nonstusiMu mpeodpazoBaHus Mo 00, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX (UTYD.

— Ilonbp30BaTbes cBOMCTBaAMM MOJ0OMSI MPOU3BOJIBHBIX (UTYp, YMETh BBIYUCIATH JJIMHBI U HAXOJIUTh
yIIbl y TOA00HBIX Guryp. [IpuMeHsaTs cBoiicTBa MOAOOHS B MPAKTUYECKUX 3a/1adax.
— VYMeTh NpUBOAUTE IPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

— Tlonb30BaThCcs TEOpEMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEACHUU OTPE3KOB CEKYILIUX, O
KBaJpaTe KacaTeJIbHOM.

— Ilonb3oBaTbcs BEKTOpaMHU, MOHUMATh WX TE€OMETPUUYECKUN M (DPU3MUECKUN CMBICH, TPUMEHSATh HX B
PEIICHUU TCOMECTPHUICCKUX U (1)I/ISI/I'-IGCKI/IX 3agad.

— IlpumeHsTH CKansipHOE MPON3BEICHUE BEKTOPOB JUISI HAXOXKACHUS JJIUH U YTJIOB.

— Ilonp30BaTbCcs MCETOJOM KOOpAMWMHAT HaA IIJIOCKOCTHU, NPUMCHATH €TI0 B PCIICHUU T'COMCTPHUYCCKUX U
MPAKTUYECKHX 3a7au.

— BHaJIeTI) IMOHATHUAMU IPABUJIIBHOI'O MHOT'OYI'OJIbHUKA, MJIMHBI OKPYXHOCTH, MJIMHBI OYT'H
OKPYKHOCTH M paJiaHHON MepHhI YTiia, YMETh BBIUYUCIISTH IJIOMAAb KPyra U ero 4acTeil.

— [IpuMeHATh NOTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4aX.

— HaxomuTh ocu (WK HEHTPBI) CUMMETpUH (UTYpP, TPUMEHSATH JBIKEHUS IUIOCKOCTH B MPOCTEHIINX
CITyJasix.

— HpI/IMeHSITB MOJIYYCHHBIC 3HAHUSA HA MMPAKTUKEC — CTPOUTH MAaTCMAaTUUCCKHUEC MOJCIIN JIsA 3a;[aqpeanLH01‘/'I
JKU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBHIYUCICHUS C MPUMEHEHUEM MOJ00US U TPUTOHOMETPUUYECKUX
GyHKIHH (TT0J163y5Ch, T1€ HEOOXOAUMO, KABKYISTOPOM).



TEMATHYECKOE IIJIAHUPOBAHUE

Ne  |HanmenoBanwue pasznenos| KommuectBo wacos | Jlara Bunel pestensHOCTH Bunp1, hopmsr DJIEKTPOHHBIC

n/m ¥ TCM HPOTPAMMEL lpcoro  [koHTp. |IpaKT KOHTPOJIA (undpossie)

pa6.  [pab. o0Opa3oBaTebHbIC
pecypcbl
aznena 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. PenieHne TpeyrojibHHKOB.

LS 1Tp pus. Teop y ycos. P pey

1.1. |Onpenenenue TpuroHo- 2 -DopMyIHpOBaTh ONpeIeNeH s TPUrOHOMeTpruueckuX GyHKImil |YcrHblii onpoc  |https://www.yaklass.ru/p/g
MeTprudecKnX (PyHKITUH TYHIBIX U IPAMBIX YIJIOB.; eometria/9-
yrioB ot 0° 1o 180°. klass/sootnosheniia-

1.2. [KocuHYyC U CHHYC IIpsi- 2 -BeiBOMTE TEOpeMy KOCHHYCOB M TE€OpPeMY CHHYCOB (C paany-[[IncbMeHHBIH mﬁZhd_u'StoroTarEH'
MOT'O H TYIIOFO VIUIa COM OINHCAHHOMN OKPYKHOCTH).; orpoc uglami-treugo'nika-

YIIOTO yT7d. skaliarnoe-proizvedeni_-

1.3. [Teopema KOCHHYCOB. 2 -BeiBoauTh TEOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (c panuy-{TectupoBanue  |9222/sootnosheniia-
(O606mEnHas), TeopeMa COM OMHCAHHOH OKPY)KHOCTH).; mezhdu-storonami-i-
CHHYCOB (C pagnycoM uglami-treugolnika-
OIMCAHHOI OKPYKHOCTH 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |Haxoxienue MmMH cTo- |2 -PemiaTh TpeyronbHUKY. ; Onpoc 1o https://resh.edu.ru/subject/|
DOH U BEJIUUHH YIJIOB Pemate npakTuyeckue 3aa4n, CBOASIINECS K HAXOKISHHUIO HAUBUTyaabHBIM [£SS0n/2040/main/
TpEyTOTLHIKOB. Pa3IMYHbBIX JIEMEHTOB TPEYTOJIbHHUKAX. ; KapTOCKaM

1.5. |[DopMysa mIomaH Tpe- 2 -dopMynHpoBaTh ONpeieNeH s TPUroHoMeTpruaeckux GyHkmil |YcrHblid onpoc  |https://skysmart.ru/articles/|
YTrOJLHHUKA YEPE3 JBE TYIBIX U IPSIMBIX YIJIOB.; mathematic/Kak-nayti-
CTOPOHBI 1 YIOJI MEXKLY -BbIBOINTH TEOpEMY KOCHHYCOB M TE€OPEMY CHHYCOB (C paany- ploshchad'-

M COM OIMCAHHOM OKPYXHOCTH).; pryamougol'nika

1.6. |Dopmyia momany ye- 2 -Pemath TpeyronbHuKH. ; [TrcLMeHHBIH https://www.resolventa.ru/
THIPEXYTOJIBHIKA Yepes3 Pemath npakTuueckue 3a1a4um, CBOISIINECS orpoc spr/planimetry/sqf.htm
ero JIMArOHANI U YOI K HaXOX/ICHHIO Pa3IMYHBIX 3JIEMEHTOB TPEYrOJIbHUKAX.;

MEKTy HUMH.

1.7. [[IpaktHueckoe 3 -Pemate npakTuyeckue 3a1a4u, CBOISIINECS TectupoBanue  |https://www.resolventa.ru/
puMeHeHne K HAXO0XKJCHUIO PA3IMYHBIX JIEMEHTOB TPEYrOJIbHUKAX.; spr/planimetry/sgf.htm
ITOKa3aHHBIX TEOpeM
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Paznen 2. [IpeodpazoBanne nonodus. Merpuieckue COOTHOIIEHHS B OKPYKHOCTH

21. [[Mousitue o 2 -OcBanBaTh MOHATHE MPEOOPA3OBAHMUS TOJOOHS; Vcrueiii onpoc  |https://infourok.ru/prezent
mpeoOpazoBaHUN aclya-po-geometrii-na-
01061 temu-proizvedeniya-



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html

2.2 |COOTBETCTBEHHEIE 2 -HccnenoBars OTHOIIEHHME JIMHEWHBIX 371€MEHTOB (puryp[llucbMeHHbli otrezkov-hord-i-sekuschih-
5JIEMEHTBI ITOIOOHBIX [py IpeoOpa3oBaHUHK IIOJ00MS. ; orpoc 2896250.html
buryp. -Haxonute mpumMepsl momo0Us B OKPYXKAroOIIeH IeHCTBU-

TE€JIbHOCTH.;

2.3. [Teopema o mpoussene- |2 -BbIBO/IMTE METPUYECKHE COOTHOIIEHHUS MeskLy oTpeskamu [Tectuposanme  |https:/infourok.ru/prezent
HIM OTPE3KOB XOPJI, TCO- XOpJI, CCKYIITUX U KacaTCIbHBIX C MCIIOJIb30BAHNCM BIIMCAH- aclya-po-geometrii-na-
pEMa O MPOH3BE/ICHHM me %T.HOB u Ho;[06HHg Tp.eyroanHKOB. OcBauBaTh MOHSTHE :)?trrztzj[(%r\(/)—lﬁt\)/regﬁr!gil;schih—
OTPE3KOB CEKYIIHX, TEO- peodpazoBaHus MOJO0MUS. ; } >896250.htm
peMa 0 KBajpaTe Kaca- -MccnenoBaTs OTHOIICHHWE JMHEHHBIX JJIEMEHTOB (UTYD httos //interneturok.ru/less
R~ [pu IpeoOpa3oBaHNU MOA00HS.; on/aeometrv/9-

-BeIBOIUTh METpUUECKHE COOTHOIICHHS MEXKIY OTPE3KaMHU kIasgs/itoqov)oe—povtorenie—
XOpJ, CEKYLUIUX M KacaTeJIbHbIX C MCIOJb30BAaHUEM BIMCAH- kursa-geometrii-za-79-
HBIX YTJIOB U TIOJIOOHBIX TPEYTOJIBHUKOB. ; klassy/tochka-vnutri-i-vne-

Pemate reomerpuueckue 3ajayd U 3aJadyd U3 peabHOM okruzhnosti
PKU3HU C MICTIOJIH30BAHUEM ITOJO0HBIX TPEYTOJIHLHUKOB. ;

2.4. |[IpuMeHeHye B pelleHHn 3 -Pemarp reomerpudeckue 3a1auu ¥ 3aa4M U3 peasibHol  |{Onpoc 1o
reOMETPHYECKHX 3a/1a4 PKU3HH C UCTIOJIb30BAHUEM TOI00HBIX TPEYTOJIBHUKOB. ; KapTodKaMm

Mtoro mo pa3neny 10

Pa3znen 3. Bektopsl

3.1. |Ompepenenue BEKTOPOB, (2 -Hcrnonb30BaTh BEKTOPHI KaK HAIMpaBJeHHBIE OTPE3KH, MC-YCTHBIM onpoc  [https://www.yaklass.ru/p/g
CIIOKEHUE U PA3HOCTh CIIEZI0BaTh T€OMETPHYECKHUHN (TIepeMeIleHre) U (HU3UIECKUit eometria/10-klass/vektory-
BEKTOPOB, YMHOYKEHUE (CH1a) CMBICTIBI BEKTOPOB. ; v—prostrar_lstve—delstw|a—s—
BEKTOpA HA YHCIIO. \vektorami-

3.2. (Dusmueckuii u reomer- |2 -Mcrion30BaTh BEKTOPBHI KaK HAIPaBICHHBIC OTPE3KH, HC-IIMChbMEHHbI ?_2484 Oplz_e_delenlf-l- )
[PUYECKHIA CMBICIT BEKTO- CIIEZI0BaTh T€OMETPHYECKHUH (IepeMelleHre) U (HU3HIEeCKuiionpoc IZICheskll-Smys'-vekiora-

\V-prostranstve-9286
[POB. (cuna) CMBICIIBI BEKTOPOB.;
-3HaTh ONpeNereHUs CYMMbl U Pa3HOCTH BEKTOPOB, YMHO-
PKEHHUSI BEKTOpa Ha YHCIJIO, MUCCIIEIOBATh T€OMETPHUCCKUN U
(bU3MYECKUN CMBICIBI ATHX OTEpaIuii.;

3.3. [Paznoxenwue BexTopa mo |2 -Pemiate reomMeTpHueCKHE 3a7add C HMCIIOJIb30BaHMEM BeK-{lectuposanue  [https://resh.edu.ru/subject/|
[IByM HEKOJUTMHEAPHBIM TOPOB.; esson/3038/main/
BEKTOpaM.

3.4. |[KoopmuHatel BEKTOpa 2 -PackianpiBath Ha BeKTOpa. Ompoc https://www.yaklass.ru/p/g

3.5. [CkanspHoe npousBeae- |1 -Haxoguth ckamsspHOE MpOu3BEICHNE BEKTOPOB, €T0 MPUMEHE- |Y CTHBIH OIpoc eometria/9- .

HIIe BEKTOPOB, €0 MPH- HIC 11 HAXOXKICHUS IJIMH U YIJIOB. Klass/ sootnoshenll_a?
MeHeHe 11 HaXOsKIe- mezhd_u-storona_ml-l-
HUS! JTHH U YTJIO0B. uqla_ml-treuqol_nlka- .

3.6. [Pemrenue 3amau ¢ momo- |1 - Pemath 3a1a4u ¢ MOMOIIBIO BEKTOPOB. [TricbMeHHBIN akallarnoe_-prmzvedenl -

B0 BEKTOPOB omoc 9222/skaliarnoe-
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3.7. [[IpumeHeHue BEKTOPOB (1 -IIpuMeHATH BEKTOPHI IS PEIICHUs 3a1a4 KNHEMATHKN 1 Me- [TectupoBanme  [proizvedenie-vektorov-
7151 peLleHus 3a1a4 Ku- XaHUKH svoistva-9526
HEMATHKU U MEXAHUKH https://znanio.ru/pub/317
KonTponbHas paboTa 1
toro no pazueny: 12
Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH
4.1. |lekapToBbl KOOpAMHATHI (1 -OcBauBaTh MOHATHE MPSIMOYTOJIBHOM CHCTEMBI KOOpAMHAT,|Y cTHBIH onpoc  |https://infourok.ru/konspe
TOYEK Ha IIJIOCKOCTH. IEKapPTOBBIX KOOPAMHAT TOYKH. ; kt-uqu_a-uqlovoi- _
4.2.  |YpaBHeHHE IIPIMON 1 -BbIBOAMTE ypaBHEHUE MPSIMOM U OKPY>KHOCTH. ; [TCHMEHHBIHI koefficient-pryamoj-s-
onpoc podgo
4.3.  |Yrnosoii koadpunuenr, |1 -BeiensaTe mOMHBIA KBaapar A HaXOXICHHsS IeHTpa u[lecTupoBaHue https://www.yaklass.ru/p/g
TaHT€HC YIJIa HAKJIOHA, pazryca OKpYXXHOCTH 110 €€ YPaBHEHHIO. eometria/9-klass/metod-
apajuIeIbHbIC U Iep- koordinat-9_887/uravr_1enie-
eHIMKyTApHbIE TIPSi- okruzhnosti-uravnenie-
\ibie priamoi-12247/re-
bbd7dd94-cd7b-473e-
4.4. |[YpaBHEHHE OKPYKHOCTH. (1 -BBIBOIUTH YypaBHEHUE OKPYKHOCTH.; Ornpoc 1o b426-96cch9c0efal
KapTOYKaM
4.5. |Haxoxxaenue koopauHar |1 -Pemats 3amaun Ha HaAXOXKJICHHE TOUYEK MEPECEUCHUs Mmpsi-Y CTHBIH ompoc
roteK repecedeHt MBIX U OKPY>KHOCTEH € IMTOMOLIBIO METOa KOOPAUHAT.;
OKPY>KHOCTHU U MPSIMOU
4.6.  [Meron xoopauHaT npu (1 -Pemate 3amaun Ha HaXOXIEHUE TOYEK IepecedeHus Nps-lIncbMeHHbIH https://resh.edu.ru/subject/
[pCIICHUU I'eoOMEeTpuYe- MBIX U Opr>KHOCT€fI C IMTOMOUIBIO METOJa KOOPAUHAT.; OIIpOC lesson/2508/main/
CKHMX 3a1a4
4.7.  [Mcnomb3oBanue MeTona |2 -Permats 3amaun Ha HaXOXXAEHUE TOUYEK HepecedeHHs mps-Tectuposanme  |https://resh.edu.ru/subject/
KOOpAMHAT B IPaKTHYe- MBIX U OKPYKHOCTEH € IIOMOIIBIO METO/IA KOOPAUHAT.; lesson/2508/main/
CKHMX 3aj1a4ax
Toro o pasueiny: ¢
Pazgen 5. [IpaBuiibHbIe MHOTOYTOJAbHUKH. IIMHA OKPY/KHOCTH M IJIOMIAAL KPyra. Berunciienue miomaei
5.1. [[IpaBUIBLHBIE MHOTO- 1 -OopMynHpOBaTh OMPEEICHNE TPABUIBHBIX MHOTOYTOIb- [Onpoc 1o httDSZ//WWW.Vaklas_s.ru/D/Q
YTOJIEHUKH, BEIYMCIIEHHE HUKOB, HAXOJAUTh UX DJIEMEHTHI. ; MHJIWBHU1yaJIbHBIM eometrla/9-_k_lass/dllna-
X 5JIEMEHTOB. -ITonb30BaThCs MOHATHEM [UTHHBI OKPY)KHOCTHU, BBEIEHHBIM |KAPTOIKaM okruzhnosti-i-ploshchad-
C TIOMOILBIO TPABUIILHBIX kruga-9241/pravilnye-
5.2, [Uucio 1 -OopmynupoBaTh onpeeIeHUE MTPABUIBHBIX MHOTOYTOJIb- |Y CTHBIM OIPOC mnogougolniki-9246/re-
£ P 1 AmHa 983bb30f-8304-4d02-
OKPYKHOCTH. HUKOB, HAXOIUTh UX AJICMEHTEHL.; ) 2739-40bb351ch45d
-Ilonb30BaThCsl MOHATUEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM
C TOMOIIBIO TIPABHIIBHBIX
5.3. |lnuna qyru 1 -dopmynupoBaTh onpeeIeHue IPABUIBLHBIX MHOTOYTOJIb- |[[IACEMEHHBIN https://vaw.vaklas_s.ru/p/q
OKPY>KHOCTH. HUKOB, HAXOJUTH MX AJIEMECHTBHIL.; o1poc eometria/9-klass/dlina-
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-ITonb30BaThCS TMTOHITHEM AJIMHBI OKPY’KHOCTH, BBelléHHBIM
C TTIOMOIIBIO ITPABUJIBHBIX

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

5.4. |Pammannas mepa yrma. |- -DopmyaHpOBATh ONPEICIICHUE MPABHIILHBIX MHOTOYTOJIb- [TecTupoBanue E‘:Jg;hgfggl'g%%h;:;géa
HUKOB, HAXOJUTh MX 3JICMEHTHL. ;
-ITo1b30BaTHCS TIOHATHEM [UTHHBI OKPY)KHOCTHU, BBEIEHHBIM e82¢-4b90-b115-
ed6027b17826
C IIOMOIIBIO MPABHILHBIX
5.5. [[lmomas Kpyra i ero 1 -DopMynHpOBaTh ONPEIEICHUE TPABIIIBHBIX MHOTOYTOIb- [Ompoc 1mo https://vaw.vaklas_s.ru/p/q
PJIEMEHTOB (CEKTOpa U HIKOB, HAXOJUTh UX DJICMEHTHL.; MHIMBYTya bHBIM EOMetria/9-klass/dlina-
CEerMeHTa). -[Tonp30BaThCS MOHATHEM [UIMHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C TIOMOIIHIO TTPABUITBHBIX kruqa-9241_/dllna-
5.6. |Borumcienue miomaneii |2 -OopMyITHUPOBATH OMPE/ICIICHHIE PABIILHBIX MHOTOYTOJIb- |Y CTHBIH 0Ipoc okruzhnosti-ploshchad-
- kruga-9494/re-80ba7b3a-
DHTYp BKITIOUAIONIIX HHKOB, HAXOJUTh UX DJICMEHTEL.; ) 082¢-4090-b115-
DIEMEHTHI KPyTa. -[Top30BaTHCS MOHATHEM [UTHHBI OKPYKHOCTH, BBEIEHHBIM cd6027b17826
C MOMOIIBIO MTPABUIIBHBIX
Ttoro mo pazneny: 8 1 [ceMeHHBIH
onpoc
Pazngen 6. JIBHIKeHHS TIOCKOCTH
6.1. [[Tomsitue o nBikenun  |L -Pa36uparh mpuMepbl, WILTFOCTPUPYIOLIHE TOHATHS ABHXKe- [Onpoc 110 https://www.yaklass.ru/
[IOCKOCTH HUS, [ICHTPOB U OCEH CUMMETPHH.; MHIMBUIYalIbHBIM [p/geometria/9-
-OopMyTUpPOBATH OMPEIEIEeHHs AapAJUIeIBHOTO epeHoca, [KapToaKkaMm klass/dvizhenie-
[OBOPOTA U OCEBO CHMMETPHH.; 10434/poniatie-
6.2. [[apamtenshbiii neperoc, L -BBIBOIUTH MX CBOMCTBA, HAXOAUTH HEMOABMKHBIE TOUKH.; |YcTHbii onpoc  [dvizheniia-simmetriia-

[I0BOPOT ¥ CUMMETPHS HaxoauTh HEHTPBI M OCH CUMMETPHI TPOCTEUIINX HUTYP 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10

6.3. |Ocu u LentTpsI 1 -[IpuMeHsTh mapayuienbHbBIN IEPEHOC U CUMMETpPHUIO TIpu  [[IMCbMeHHbIH https://infourok.ru/urok-

CUMMETpHH PELICHUH T€OMETPUIECKUX 3a/1a4 (pa30ouparh MpuMeps).;  [ONpOC po-matematike-dlya-

6.4. [[Ipocreiimme npumene- |2 -Hcnonb30Bath 7151 MOCTPOEHUS U UccienoBaHuil mudpo- [Tectuposanue klassa-pravil_nifa-

HUsl B PENIEHUH 337124 BEIC PECYPCHI.; mnogougolniki-
reshenie-zadach-
1178089.html

rtoro no pasneny: 6
Pa3nen 7. [loBTOpeHune, 00001IeHUE, CUCTEMATU3ALMS 3HAHUI
7.1. |[loBTOpeHHE OCHOBHBIX -OnepupoBaTh MOHATHIMU: GUTYpa, TOUKA, psMasi, yroi, [Ompoc no https://interneturok.ru/less
OHATHIT ¥ METO/IOB Kyp- MHOTOYTOJIBHUK, PABHOOE/IPEHHBI 1 PABHOCTOPOHHUIT Tpe- [MHAMBHIyatbHbIM (On/algebra/9- _
YTOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTONbHUK, MEANaHa, Ouc-  [KAPTOUKaM klass/itogovoe-povtorenie-

coB 7—9 kmaccos,
0000IIIeHHE U CUCTEMA-
TH3aIMs 3HAHWH.

CEKTpHCa U BbICOTAa TPEYTOJIbHUKA, MTapajliesiorpaMmm, poMo,
[IPSIMOYTOJIBHUK, KBAJpaT, Tpalelus; OKpyKHOCTb, Kaca-

kursa-algebry-9go-

klassa/povtorenie-i-
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TeJIbHAs; PaBEHCTBO U 1o1o0ue Guryp, TpeyroJbHUKOB; Ma-
PATUICIIBHOCTD U MEPIICHIUKYIIPHOCTD IPSAMBIX, YTOI MEXKIY
MPSMBIMUA, CAMMETPHUSI OTHOCUTENILHO TOYKH M IPSAMOMA; JUIH-

sistematizatsiya-kursa-

algebry-7-9-klassa-

preobrazovanie-

Ha, pacCTOsSIHUE, BEJIMYMHA YTJIa, IIIOMAb, IEPUMETP.; }—’my
7.2.  [[Ipocreifiue reomMeTpu- Hcnonk3oBath (hOpMyIIBI: IEPUMETPA U TUIOIIATA MHOT'O-  |Y CTHBIN ONPOC mlwww.vaklass.ru/p Ja
eckiie urypsr u ux YTOJIbHUKOB, UTMHBI OKPY>KHOCTH U IUIOIIA/IU Kpyra, 00bEéMa https://infourok.ru/issledou
CBOIICTBA. [IPSIMOYTOJIBHOTO NIapajuleIenuIesa. ; atelskaya-rabota-po-
7.3. |Usmepenne OnepupoBaTh NOHATUSAMU: GUTYpa, TOUKA, IpAMast, yroi, [[lucbMeHHbIH matematike-na-temu-
reOMETPHYECKUX MHOTOYTOJIbHUK, PABHOOCIPECHHBIN U pABHOCTOPOHHUH Tpe- [0IPOC obobshenie-i-
BEJTYHH. YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYroJIbHUK, MeaHa, ouc- sistematizaciya-
CEKTpHUCa U BbICOTA TPEYroJbHUKA, apajlIeIorpaMM, poMo, uchebnogo-materiala-
[PSIMOYTOJIBHUK, KBaJpaT, TPaelus; OKPY>KHOCTb, Kaca- kursov-7-9-klassov-
TeJIbHAS; PAaBEHCTBO M 1o100ue Guryp, TpeyroibHIUKOB 4314350.html
7.4. [TpeyronbHuKM. -OnepupoBaTh MOHATUAMU: PUTYpa, TOUKA, IpsiMast, yroy,  [Onpoc mo
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUH Tpe- [AHIMBUIYaTbHBIM
YTOJIbHUKH, MIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeIHaHa, ouc-  [KapToukam
CEKTpHCa U BBICOTA TPEYTOJIbHUKA, MTapalieorpaMm, poMo,
[IPSIMOYTOJIBHUK, KBaJpaT, TPANelus; OKpY>KHOCTb, Kaca-
TeJIbHAS; PAaBEHCTBO M 1o1o0ue Guryp, TpeyroibHUKOB
75. [Mapamiensibie u -OnepupoBaTh MOHATHAMM: GUrypa, TOUKa, MpsMas, yron,  [Yerueti onpoc  |hitps:/www.yaklass.by/p/
EPIICHIUKYIIAPHBIC MHOT'OYT'OJIbHHK, paBHO6eI[peHHLIﬁ )51 paBHOCTOpOHHI/Iﬁ Tpe- wﬂl@l& .
[psIMbIE. YTOJBHUKH, IPSIMOYTOJIBHBIH TPEYroJIbHUK, MeIMaHa, Ouc- klass/nagliadnaia-
CEeKTpHUca U BbICOTA TPEYroJbHUKA, apajielIorpaMM, poMo, geometriia- .
[PSIMOYTOJIBHUK, KBAJIPAT, TPATEIHs; OKPYKHOCTbH, Kaca- 12325/parallelnye-i-
TeJIbHAs; PaBEHCTBO U 1oj100ue GpUryp, TpeyrojJbHUKOB; Ma- D?ir;rf]n(él_lil;gg;nve-
PAJITIEIBHOCTD U MEPHEHIUKYIISIPHOCTD MPSAMBIX, YTOJ MEXKIY PHAMYE-Lasos
[IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOUYKH U IIPSIMOM; AJIN-
Ha, pacCTOsSIHUE, BEJIMYMHA YTIJIa, IJIOMAb, IEPUMETP.;
lcrionb30BaTh GOPMYIbL: IEPUMETPA U TUIOMIAIN
7.6. |OKpYKHOCTB 1 KpYT. -OneprupoBath MOHATUSAMU: (PUTYpa, TOUKA, TIpsiMast, yroyt,  [[luceMeHHEbIi https://www.yaklass.ru/p/g
MHOTOYTOJIbHUK, paBHOOEIPEHHBIH M paBHOCTOPOHHUI Tpe- [0TPOC eometria/9-klass/dlina-

YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYroJIbHUK, MeaHa, ouc-
CEeKTpHUCa U BBICOTA TPEYroJbHUKA, apajieIorpaMM, poMo,
[IPSIMOYTOJIBHUK, KBaIpaT, TPAINELHsl; OKPYKHOCTb, Kaca-
TeJIbHAs; PaBEHCTBO U 1oj100ue Guryp, TpeyroJibHUKOB; Ma-
[PAJUIETBHOCTD U MEPIIEHIUKYISAPHOCTD MPAMBIX, YTOJI MEXAY
[IPSMBIMU, CAMMETPHS OTHOCUTEIILHO TOYKH U IIPSMOM; 1JIH-
Ha, paCCTOSHUE, BEIMYUHA YIUIA, IJI0IIAb, IEPUMETD.;

lcrionb30BaTh GOPMYIbI: IEPUMETPA U TLIOIIAIN

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

okruzhnosti-ploshchad-

kruga-9494
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7.7. [[eomeTrpuueckue
[TOCTPOCHHSI.

-OrnepupoBaTh MOHATUAMU: PUTypa, TOUKA, NPsMast, yrod,
MHOTOYTOJILHUK, PABHOOEIPEHHBIN U PABHOCTOPOHHU Tpe-
YTOJIHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIHaHa, Ouc-
CEKTpHCa U BbICOTA TPEYTOJIbHUKA, [TapajljiesiorpaMmm, pomo,
[PSIMOYTOJIbHUK, KBaIpaT, TPAIELHsl; OKPYKHOCTb, Kaca-
TebHasl; paBEHCTBO U Mo06ue puryp, TpeyrolbHUKOB; Ma-
[PAJIEIBHOCTD U IEPIEHIUKYIAPHOCTD IIPSAMBIX, YTOJI MEXIY
[PSIMBIMU, CAMMETPHSI OTHOCUTEILHO TOUKH U IPSIMOM; JAJTH-
Ha, pacCTOSIHUE, BEJINYMHA YIJIa, IJIOIIAb, IEPUMETP.;
lcnonb30Bath (hOpMyIIbI: IEpUMETpPA U TUIOMIAIN

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-

geometricheskie-

postroeniya-4502905.html

MToro no pasgeny:

OBIIEE KOJIMYECTBO YA-
COB I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aara Tema ypoka
No IU1aH ¢baxt
IloBTOpeHue — 4 yaca

1. [Toro0HBIE TPEYTONBHUKH

2. YersipexyronapHuky. [Inomanu reomerpuueckux Gpuryp

3. Brincannele, onucaHHble U EHTPAJIBHBIC YTIIBI

4. Jluaznocmuyeckas Konmponwvhas paboma

Tpuronomerpusi. TeopemMbl KOCMHYCOB U CHHYCOB. Pennienne TpeyrojibHukoB — 16 yacon

S. Ornpesenienne TpuroHoMeTpudecknx GyHkimii yrinos ot 0° mo 180°

6. Onpenenenue TpuroHoMeTpudecknx GyHKui yriios ot 0° qo 180°

7. Kocunyc 1 cuHyc npsiMoro u Tyrnoro yria

8. Kocunyc 1 cuHyc OpsiMOro 1 Tyrnoro yria

9. TeopeMa KOCUHYCOB

10. Teopema cuHyCOB (C palyCOM ONUCAHHONW OKPYKHOCTH)

11. Haxosx/ieHre JUIMH CTOPOH TPEyTroJIbHUKOB

12. Haxosx/1eHrne BeJIMYrH YTIIOB TPEYTOJIbHIKOB

13. dopmyIa IIonaau TpeyrojJbHUKA Yepe3 JBE CTOPOHBI U YOI MEX1Y
HAMHA

14. 3ajaun Ha BBIUMCIICHHE IIJIOMIAIU TPEYTrOJIbHUKA

15. dopMyIia MIOIIAM YeThIPEXYTOJIbHUKA Yepe3 €ro JUaroHaId U yroJl
MEXy HUMH

16. 3a1auu Ha BBIUMCIICHUE TUTOLIAAN YEThIPEXYTOIbHUKA

17. Pemenne TpeyrojibHUKOB

18. Pemenune TpeyroiabHUKOB

19. IToTrOpenue no reme « TpUroHOMETPHUSI

20. Konmponvnas pabomaNel no meme « Tpuconomempus

IIpeoGpa3oBanue nogodusi. Merpuueckue COOTHOIIEHUS B OKPYKHOCTH — 10 yacoB

21. [TonsiTHe 0 Mpeobpa3oBaHUM NO100MS

22. I'omoterus. IlogoOue B xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI00HBIX (HUTYD

24, [lepumeTps! 1 nTomaay Nog00HBIX GUTYD

25. Teopema 0 MPOU3BEICHUN OTPE3KOB XOPJ

26. TeopeMa 0 NpOU3BEAECHUH OTPE3KOB CEKYIIUX

21. Teopema 0 KBagpare KacaTeJIbHOU

28. [IpuMeHeHre B pelIeHnH TeOMETPUYECKHX 3a/1a4

29. [ToBTropenue no Teme «IIpeodpazoBanue mogodusi. MeTpudeckue co-
OTHOIIICHUSI B OKPYKHOCTIDY

30. Konmponvnaa pavoma Ne2 no meme «llpeobpazosanue noooou:.
Mempuueckue coOmHOUEHUA 8 OKPYIHCHOCHU))

BekTopbl — 12 yacoB

31. OnpeneneHre BEKTOPOB

32. CroxxeHue u pa3HOCTh BEKTOPOB

33. YMHOXKEHHE BEKTOpa Ha YHCIIO

34. DU3NYECKUN U T€OMETPUYECKUN CMBICII BEKTOPOB

35. Paznoxenue BeKTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

36. Paznoxenue BeKTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

37. KoopauHnatsl BekTOpa

38. CBs13b MEXKy KOOpAMHATAMH BEKTOPA U KOOPJIMHATAMHU €ro Hayania u
KOHLIA

39. CkansipHOe TpOU3BEICHUE BEKTOPOB




40.

Pemenune 3a1a4 ¢ HOMOIIBIO BCKTOPOB

41, [IpumeneHre BEKTOPOB ISl pEIICHU 3a]ja4 KHHEMATUKU U MEXaHUKU
42, Konumponvnasa paboma Ne3 no meme «Bexmopuvr»
JleKapTOBbI KOOPAHHATHI HA MJIOCKOCTH — 9 4acoB
43, JlexkapTOBBI KOOPAMHATHI TOUYECK HA TUIOCKOCTH
44, YpaBHEeHUE NPSIMOU
45, VrioBoit ko3¢ PUIIMEHT, TAHTCHC YTJila HAKJIOHA, MapaJljieIbHbIC U
[MePIICHANKYIISIPHBIC TIPSIMBIS
46. YpaBHEHHE OKPY>KHOCTH
47, HaxoxaeHnrne KoopJIMHAT TOYEK NEPECeUeHUs OKPY>KHOCTH M TIPSIMOH
48, Meto 1 KOOpAMHAT NMPU PEIICHUH T€OMETPUUECKUX 3a7a4
49, Hcnonp30BaHre METOAa KOOPAMHAT B MPAKTUYSCKUX 3aJ1adax
50. Meto1 KOOpAWHAT B MPAKTHUECKUX 3a/1adax
51 Konumponvnaa paboma Ned no meme «/[ekapmogst koopounamut Ha

rnJiocKkocmu))

IlpaBujbHbIe MHOTOYT0JbHUKH. JIMHA OKPYKHOCTH M IUIOINAAb KPyra. Bolunciaenue miomaaeii — 8 yacon

52. [IpaBuibHBIE MHOTOYTOJIBHUKH, BEIYHCIICHUE WX JIEMEHTOB
53. Yuclio m v JUTMHA OKPY)KHOCTH
4. JnHa nyru OKpy>KHOCTH
55, Paguannas mepa yria
56. Iliromane kpyra
57. [Inomanaes cexTopa U cerMeHTa
58. [Inomaaym ¢puryp, BKIFOYAIONIUX 3JIEMEHTHI Kpyra.
59. Koumponvnaa paboma Ne5 no meme «llpagunvnvie Mmno20y2oabHuKu.
VInuna okpyscnocmu u niowiads Kpyza. Beituucnenue niowadein»
JIBUIKeHUs JIOCKOCTH — 6 4acoB
60. TToHsATHE O ABMYKEHUU IIIOCKOCTH
61. [NapamnensHbIN IEpEeHOC
62. IToBopoT u cummeTpus
63. OcH ¥ IEHTPBI CHMMETPUHN
64. [Ipocreiinmne npuMeHEHNs B pEIIEHUN 3a/1a4
65 Hmozoeas ammecmayus. Konmponvnas paboma Neb
IToBTOpenune — 3 yaca
66. ITo100HBIE TPEYTONBHUKH
67. Yersipexyronsuuku. [Tnomanu reometpudeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA

Artanacsu JI.C. I'eomeTpust: yueOHUK mi1s1 7-9 ki1. o0meodpazoBarenbHbIX yupexaeHuii. — M.: [Ipocserienue,
2015.

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

Aranacsin JI.C. U3ydyenue reomerpun B 7-9 Kaccax: METOJUYECKHUE peKOMEHAauuu st yuutens. — M.: [Ipo-
cBemenue, 2015.
U P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas amekTpoHHas mmikoia. https://resh.edu.ru/
«Yuaun.py» — https://uchi.ru/

«Snnexc. YueOnuk» https://education.yandex.ru/home/
«SKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaiiny . https://edu.sirius.online

«Mapxkermieiic 00pa3oBareJIbHbIX YCJIYI»

«Aupexer, «1C», «Yun.py», «Ckaiienr», «Koasapc»,
usnarenbcTBo «IIpocBemmenue» u apyrue. https://elducation.ru/
«HuTepueTYpok» —. https://interneturok.ru/
OopasoBaresbHas mwiathopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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