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IINTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATbBI

B pe3ynbprare nu3ydeHus: JaHHOTO Kypca YYEHUK JOJDKEH

3namov/nonumams:
CBOMCTBA IJIOCKOCTHBIX (PUTYP U IPUMEHSATH UX MPHU PEIICHUH 33]1a4 IMOBBIIIEHHONU CI0XKHOCTH,
HAXOJUTh pa3InyHble KOHPUTrypauuu Guryp, Haudosiee yacTo BCTpEUarolIuecs B 3a/1a4axX IIKOJIBLHOTO Kypca: Kacaroluecs OKpYKHOCTH, Iepe-
CEKAIOIINECS OKPYKHOCTH, BIMCAHHBIE U OIMCAHHBIE OKPYKHOCTH TPEYTOJIbHUKA U YEThIPEXYTOJIbHUKA
CHIOCOOBI HAXOXKJICHUSI PA3JIMYHBIX JIEMEHTOB F€OMETPHUECKUX (UTYp — MEHaH, BBICOT, OMCCEKTPUC TPEYTrOJIbHUKA, PAJNYCOB BIHCAHHBIX U
OIIMCaHHBIX OKPYKHOCTEH,
HEKOTOpBIE OOIEU3BECTHBIE METO/Abl PEIICHUSI TeOMETPUUECKUX 3a]a4 — METOJI IJIOLA/Iei, METOI BCIIOMOTaTelIbHOM OKpPY)KHOCTH, YIABOCHUE
MEUaHBbI.

00J1)1CHbL YMEMD

HaxOJIUTh OCHOBHBIE 3JIEMEHTHI TPEYTOJIbHUKOB U YETHIPEX YT OJIbHUKOB;
HCII0JIb30BaTh TEOPEMbI U COOTHOILIEHUS B PEIICHUH 3a/a4;
CTPOUTBH XOP/Ibl, KacaTeJIbHbIE, CEKYIINE K OKPYKHOCTH, BBIUUCIATH UX JJIUHBI;
CTPOUTD YTIIbI B OKPYKHOCTH, BBIYUCIISTH 3HAYEHUS YT U yTIIOB;
CTPOUTH MEJIMAHBI, BEICOTHI, OUCCEKTPUCHI TPEYTOJbHHUKA, BEIYUCIIATH UX JJIMHBI, UCIIOJIb30BaTh OCHOBHBIE CBOMCTBA MIPH PEIICHUHU 33/1a4;
BBIOMPATh T€OMETPUUECKUE BETUYHHBI B KAUYECTBE HEM3BECTHBIX;
B cily4ae, eciu (purypa, paccMarpruBaemasi B TEOMETPUUYECKON 3a/1aue, OMKMcaHa B YCIOBHH HE COBCEM OJHO3HAYHO, pACCMOTPETH BOMPOC O B3a-
MMHOM PACTOJIOKEHUH T€X WJIM UHBIX AJIEMEHTOB 3TOM (QUTYPHI,
nepeduparh pa3InyHble BAPUAHTHI pACHoNoKeHus: PUryp u, Tud60 yoeauThCs B TOM, YTO OHU BCE MPUBOIAT K OJHOMY U TOMY K€ OTBETY, JHOO0
OTOPOCUTH HEBO3MOKHBIE BApUAHTHI, OCTABHB €IMHCTBEHHO BO3MOJKHBII; B CIIy4ae, €CIM OTBET B 3a/la4e OKaXKETCSl HeEeAMHCTBEHHBIM, YOeIUTh-
Csl B TOM, YTO KaXKJI0€ U3 TOJIYYCHHBIX 3HAUYEHUN NCKOMOMW BETMYMHBI PEATU3YETCS TEOMETPUUECKY;
MIPUMEHATH MPaBUJIA ISl CPABHEHMS TUIOLIA/IEN TPEYrOJIbHUKOB IPY PEIICHUH 33/a4;
HaxO0JUTh HAMOOJIBIIIEE UITM HAUMEHBIIIEE 3HAUCHUSI TApaMETPOB, ONPEICISIIONIUX T€OMETPHUECKYI0 KOH(DUTYpaInIo;
WCIIOIB30BaTh MPeoOpa30BaHUs PJIEMEHTOB YepPTEXkKa: CIBUT, TOBOPOT, CHMMETPUIO, TOMOTETHIO H T.II.; HAXOJIUTh KOOPJWHATHI TOYEK HA IIJIOC-
KOCTH Y B TIPOCTPAHCTBE, HAXOUTh PACCTOSTHUE MEXTY ABYMS TOUKAMH, BRIUHACIISATH KOOPAMHATHI CEPENHBI OTPE3Ka;
MPOU3BOJUTH JIEUCTBUS HAJl BEKTOPAMH, BBIUUCIATH KOOPJAMHATHI BEKTOPA, JJIMHY BEKTOPA, BBIYMCIATH CKAISIPHOE MPOU3BEJACHHE BEKTOPOB,
YTOJ MEXY BEKTOPaMU;
MIPOBOJIUTH JIOTIOJHUTEIBHBIE IOCTPOCHUSI M UCTIOIB30BATh UX TIPH PEIICHUU 33]1a4;
BBIBOJIUTH U3 YCJIOBHS 3aJ71a4 OIMPE/ICIICHHBIE CIIEICTBHS; JOKA3bIBaTh OCOOCHHOCTH T€OMETPUUYECKUX KOH(DHUTYpaIIHii;
HaxOJIUTh MPOCKIIUU PA3TUIHBIX DJIEMEHTOB.
pacrmo3HaBaTh Ha YepTeKaxX U MOJACIISAX MPOCTPAHCTBEHHBIE (DOPMBI, COOTHOCUTH TPEXMEPHBIE OOBEKTHI C KX OMUCAHUSIMU U U300paKCHU IMH;
M300pakaTh OCHOBHBIC MHOTOTPAHHUKHU U KPYTJIbIE Tella, CTPOUTH MPOCTEHUIIINE CEUCHUs Ky0a, MPU3MBI, MTUPAMUIBI U IPOBOJAUTH TOKA3aTEITHBIE
pacCykJIeHUsI B XOJI€ peLICHUs 3a/1a4.



COILEPKAHUE YYEBHOI'O KYPCA
IlianuMeTpUYecKue 3a1a494 ¢ IpUMeHeHrneM TpUuronoMerpuu (12 yacos)
Bunbl TpeyroabHUKOB M HAXOKEHHE CTOPOH Yepe3 TPUroHoMeTpuieckue pyHKuuu yria. Brincanuelie u onucanHble TPEYroabHUKU. YeThIpEXYroabHUKH,
BIIMCAHHBIE U ONMHCaHHbIE YeThIpEXyronpHuku. KomOounanus guryp. Haxoxaenue s3nemMeHToOB (hUryp uepe3 TpuroHoMeTpruueckue GyHKIUU yria.
3ajauu 10 reoMeTpUu ¢ NnpuMeHeHneM aud¢epeHnaTBLHOT0 1 MHTEIPAJIbHOI0 BhIYHCIeHus (4 yaca)
3amaun Ha HAXOXKJICHUM HAMOOJBIIEr0 MJIM HAMMEHBILETO 3HAUYCHHsI BETMYMHBI. Perenne 3a1a4 Uit HaxokIeHHs 00bEMa Tell BpallleHUs C ITOMOIIbI0 MH-
Terpaia.
Metoa nepedopa (5 yacos)
[lepebop BapraHTOB pacmonoxeHus (pa3doop pa3HbIX BApUAHTOB PACIOIOKEHHS U JINOO YOSTUTHCS B TOM, YTO OHU BCE MPUBOJIAT K OJHOMY M TOMY K€
OTBETY, THO0 OTOPOCUTH HEBO3MOXKHBIE BAPHAHTHI, OCTABUB €IMHCTBEHHO BO3MOKHBIIA).
HeonHno3nayHoCTh B OTBETE (€CITU OTBET B 33J]a4€ OKaXKETCSI HEEJUHCTBEHHBIM, HEOOXOANUMO YOSAUTHCS B TOM, YTO KaXKJ0€ U3 MOJYyYEHHBIX 3HAYCHHA
MCKOMOW BETMYHMHBI PeaTn3yeTcs TeOMETPUUECKH).
MeTo paBHOCHJIBLHBIX NIPeodpa3oBanmii (5 4acoB)
CpaBuenue mioniaaei Guryp (rmpaBuia s CpaBHEHHS IUIOMIAICH TPEYroJbHUKA: PU HATUYUHU y HUX OOIIEH BBICOTHI, OOIIETO OCHOBAHMS, OOIIETo yr-
na). MccnenoBannue reOMETpHYECKIX BEIMYHH U MIAPAMETPOB (M3Y4atOTCs 3HAUEHUS ITapaMeTPOB, ONPEACIISIONINX T€OMETPUIECKYI0 KOH(UTYpanuio, B
YaCTHOCTH, UX HAUOOJIbIIIEe M HAMMEHBIIIEE 3HAYCHU).
I'eomeTprueckue npeodpazoBaHus (HaTIUYKE B SBHOM BUJE NMPeoOpa30oBaHMii MJIOCKOCTH B YCIOBUH 3a]1a4 MO0 pelIeHHe 3a/1a4 ¢ MOMOIIBI0 Tpeodpaso-
BaHUM AJIEMEHTOB UEPTEXkKa: CABUIOB, IOBOPOTOB, CHMMETPHU, TOMOTETUH U T.I1.).
Metoa BBeieHUsI HOBBIX NepeMeHHBIX (4 yaca)
Anrebpanyeckuit MeTo]] (BBIOOP T€OMETPUUYECKIX BEJIMUMH B KAUECTBE HEU3BECTHBIX ). MEeTO1 KOOpAUHAT (HaTu4Ke B 33/ja4axX B3aUMHO-
MEPIEeHIUKYISAPHBIX OCel MO3BOJISIET O0BSBUTH UX KOOPIUHATHBIMHU).
MeTto BEKTOPOB (HCTIOIH30BaHIE BEKTOPHBIX 0003HAUCHUH, MPUMEHEHHE aHAJTUTHUECKOTO anmapaTa, ONUPAOIIErocs Ha CKAISIPHOE TPOU3BEICHUE).
JlonosHUTENbHBIE TOCTPOEHUS (MPOBEIEHNE PAIUYCOB HIIM XOP/ B OKPYKHOCTH, IOCTpanBaHKE Tpalleluy 10 NapajieJorpaMMa Wil TpeyroiabHUKa, Mo-
CTpOEHHE MPOMOPLHUOHAIBHBIX OTPE3KOB MPH MaPAIIIENbHBIX MPSIMBIX, IOCTPOSHHE YTIIOB C COOTBETCTBEHHO MapaljieIbHbIMU CTOPOHAMHU Ha IJIOCKOCTU U
T. J1.), CPaBHEHHE IIOMaeH (MCIOIb30BaHNE JONOTHUTEIBHBIX TOCTPOSHUH).
Mertoa caeacTBuii (4 yaca)
[Tonydenue pa3HbIX CIEACTBUI (BBIBEICHNE U3 YCIOBUS 3aa4 ONPEACTICHHBIX CIIEJCTBHI, B TOM YKCIIE U HAIMYUE B YCIOBUAX 337124 HEAOOMPEIeTICHHON
reoOMeTPHUECKON KOH(PHUTypaIMy, KOTOpas 33aeT KICKOMYIO BEJIMUYMHY OJJHO3HAYHO). YTaJbIBaHHE 0COOeHHOCTEH KOH(pUrypanuu (MCIoIb30BaHUE yra-
JTAHHOM reoMeTpUYecKO KOH(pHUTypaluu nocie Joka3arenbcTa). Metox nondopa. [poexkTrupoBanue Ha IpsIMyro.



YcaoBublie o0o3Hauenus: YKII3 — ypok kommuiekcHoro npuMenenust 3uanuii; [11IM — noBropenue npoiineHaoro marepuana; KY — komOunupoBan-

TEMATHYECKOE INTAHUPOBAHHUE

HBIN YPOK.
No Tema ypoxka Kou-Bo ®dopma [Inanupyembie npeIMeTHBIE pe3yIbTaThl IPU U3YUYECHHUH Te- [Tpume-
ypoka 4acoB | OpraHusa- MBI/pa3iena/TIaBsl JaHHE
UA y4e0-
HOTO 3a-
HATUS
Inanumempuueckue 3a0auu ¢ npumenenuem mpuzonomempuu (12 uacos)
1-3 | IIpou3BONbHBII TPEYTrOIbHUK. 3 1M JO1I’KHBI 3HATD:
PaBHOOEIpeHHBIN TPEYTOJIb- CBOICTBa CTOPOH TPEYTOJIbHUKA, TPU3HAKU TI0I00US TPEYTOJIbHUKOB,
HUK. PaBHOCTOpOHHUI Tpe- dbopMyIbI MIOMAACH TPEYTOJILHIUKOB, TEOPEMBI CHHYCOB M KOCHHYCOB
YTOJIbHUK. AOJIKHBI YMETh: TPUMEHSTH MOJIYYCHHBIC 3HAHUS TIPH PELICHUH 3a]1a4
MOBBIIICHHON CIOKHOCTH
4-6 | Tpamenus. [Tapamienorpamm. 3 YKII3 JO1I’KHBI 3HATD:
Pom6. [IpsimoyrosbHUK. @opMyITBI TUIOIAAN YETHIPEXYTOILHUKOB, (POPMYITHUPOBKHU CIIEACTBUI
Ksagpar 13 TEOPEM U IIPOBOJUTH X JI0KA3aTENbCTBA U IPUMEHSTh IPHU PELICHUN
3a1a4
JAOJKHBI YMETh!
MPUMEHSATD MOTYYEHHbIE 3HAHUS MIPU PEIICHUH 3a/1a4 NOBBIILIEHHON
CJI0HOCTHU
7-9 | OKpyXHOCTb U KpYyT 3 [TIM JLO1’KHBI 3HATH!
[Ipuémsl perieHus: ONUCAHHBIX U BIIMCAHHBIX TPEYTOJbHUKOB, YETHIPEX-
YTOJIBHUKOB
AOJIKHBI YMeETh!
MIPUMEHSATH MOTYYEHHBIC 3HAHUS TIPU PEIICHUN 3a/1a49 TTOBBIIIICHHON
CJI0’KHOCTH
10-12 | KomOuHamwms Gpuryp 3 M Jlo15KHBI 3HATH . TPABUJIA HAXOXK/ICHUS 2JIEMEHTOB (UTYp B KOMOWHA-

LU TeI

JAOJIKHBI YMeETh!

JleMOHCTpHpOBATh U YEPTUTH KOMOMHAIIUY TEJ: MUPaMUbI U Tapajijie-
jenunena, KOHyca v MpU3Mbl, IPU3MbI U HWIMHIPA, OPOPMIIATD pellie-
HUS, BBITIOJIHATH IEPEHOCH paHee YCBOGHHBIX CIIOCOOOB IEHCTBHIMA

3aoauu no ceomempuu ¢ npumeHenHuem ouhepeHyuaIbHo20 U UHMeZPaIbH020 evtuucienus (4 uaca)

13-14 ‘ 3amaun Ha HAUOOJIBIIIEE U

2

I1TIM

‘ JLO1’KHBI 3HATD!




HaAaNMMCHBIICC 3HAUYCHUC

CoctaBnsaTh popMyIbl 3aBUCUMOCTH IIJIOLIAIU UK 00BEMa Tea OT CTO-
POH ¥ IPUMEHEHHE aNreOpanyecKrX Crioco00B MPU PEHICHUU 3TUX 3a-
Jad (3HaHUE MPOU3BOTHON (QYHKIIUH)

JMOJIZKHBI YMETh !

MIEPEHOCUTH 3HAHUS aNTreOpandeckux GopMys B TCOMETPUICCKUE 3a/1a-
qn

15-16

@opMynbl IS HAXOXKJICHUS
00béMa Ten BpalieHus ¢ I0-
MOIIbIO UHTETPAJIOB

VKII3

JIOJIKHBI 3HATH

dopMyITbl BEIYHCIICHHSI 00BEMA IIIAPOBOTO CErMEHTA, CJIOS U CEKTOpa C
MIOMOIIIBIO OTPEICIICHHOr0 UHTeTpaia

AOJIKHBI YMETh:

MPUMEHSTH (DOPMYITBI TS PEIICHUS 3a7a4.

Memoo nepebdopa (5 uacos)

17-18

Ob6ocHoBaHue
CKOH
KOH(UTypauu

reoMeTpuuc-

KY

JloJKHBI 3HATD.

COOTHOIICHUS MEXTy dJIeMeHTaMu (HUryp;

JAOJIKHBI YMeETh!

B ciydae, eciii urypa, paccMarpubBaemasi B T€OMETPUUYECKOM 3a/1aue,
OIMCaHa B YCIIOBUU HE COBCEM OJIHO3HAYHO, PACCMOTPETH BOIPOC O
B3aMMHOM DPACIIOJIOKEHHUU TEX WJIM UHBIX JIEMEHTOB 3TOH (QUTYpHI.

19-20

Ilepebop BapraHTOB
PACIIONIOKEHHS

VKII3

J0KHBI 3HATH:

COOTHOIICHUS MEXTy dJIeMeHTaMu (HUryp;

JAOJIZKHBI YMeTh !

nepeduparh pa3aMdHble BAPUAHTHI PACTIONOKEHUS PUryp u, Tudo yoe-
JUTHCS B TOM, YTO OHHU BCE MPUBOAT K OTHOMY U TOMY e OTBETY, TU00
O0TOPOCHTH HEBO3MO)KHBIE BAPUAHTHI, OCTABHB €MHCTBEHHO BO3MOXK-
HBIH.

21

Heongno3HayHOCTE B OTBETE

VKII3

J0JI2KHBI 3HATH !

COOTHOIIIEHUS] MEXKTY dIIEMEHTaMu (UTYP;

JAOJKHBI YMETh!

B CJIy4ae, €CJIM OTBET B 33/1a4€ OKAKETCS HEeTMHCTBEHHBIM, YOSTUTHCS
B TOM, YTO KaXKJI0€ U3 TIOJYUYCHHBIX 3HAYCHUN UCKOMOM BETMYMHBI pea-
JIN3YETCSl TEOMETPUUECKH.

Memoo pasnocunvnuvix npeodpazosanuii (5 uacos)

22-23

CpaBHeHME 00BEMOB

YKII3

Jlo15KHBI 3HATD
npaBuJiIa JUis CPaBHEHHUsST 00BEMOB NMPHU3MBI, MUPAMUIbI, KOHYCA, ITH-




TUHpA, Mapa
JAOJIKHBI YMeTh:

MIPUMEHSITH MTPaBWJIA I CPABHEHHSI 00bEMOB TIPU3MBI, TUPAMUIBI, KO-
Hyca, IUIMH]PA, [Iapa NPy PelIeHUH 3a1a4.

24-25

HccnenoBanue reomerpuye-
CKUX BEJIMYUH U IapaMeTPOB

VKII3

JIOJIKHBI 3HATH:

COOTHOIIEHUS MEXIY dIeMeHTaMu (Huryp;

AOJIKHBI YMETh!

HaxO0JIUTh HaHOOJIbIIICE WM HAUMEHBIIIee 3HAUYCHHUS ITapaMeTPOB, OIpe-
JEJISFOIIUX T€OMETPUIECKYI0 KOH(DUTYpaITHIO.

26

I'eomeTrpuueckue mpeobOpazo-
BaHUs

KY

JloJKHBI 3HATD.

MOHATHEC CUMMETPUH, TOMOTCTHH,

AOJIKHBI YMETh!

HCIIOJIb30BaTh IPEOOPA30BaHUS JIEMEHTOB UYEPTEXkKa: CJIBHT, IIOBOPOT,
CHUMMETPHI0, TOMOTETHIO U T.II.

Memoo esedenusn nosvix nepemennvix (4 uaca)

27

AnreOpandecKuii METOJ

VKII3

JloJI5KHBI 3HATH

COOTHOIIEHUS MEXKY dIEeMEHTaMu (UTyp;

JAOJKHBI YMETh!

BBIOMpATh T€OMETPUYECKIE BETMYMHBI B KAYECTBE HEU3BECTHBIX

28

Meton KoopauHAT

VKII3

Jlo15KHBI 3HATH .

OCH KOOpPJIMHAT, KOOPAUHATHI TOUKU, (DOPMYIIBI IETCHUS OTpe3Ka B IaH-
HOM OTHOIIICHUH,

HOJIKHBI YMeETh:

HaXO0JIUTh KOOPJAMHATHI TOUEK HA IJIOCKOCTH U B IPOCTPAHCTBE, HAXO-
JIUTh PACCTOSIHUE MEXY ABYMsI TOUKAMH, BBIYUCISATH KOOPAUHATHI Ce-
pEINHBI OTpeE3Ka.

29

Meto1 BEKTOpPOB

VYKII3

J{0JI2KHBI 3HATH!

MOHATHE BEKTOPA, KOOPJIMHAT, ITTMHBI BEKTOPA, CKAJIIPHOE MTPOU3BEIEC-
HUE BEKTOPOB;

AOJIKHBI YMETh:

MPOU3BOAUTE JEUCTBUS HAJl BEKTOPAMHU, BBIUYUCIIATh KOOPAUHATHI BEK-
TOpa, JJIMHY BEKTOPA, BBIYUCIATH CKAIIPHOE MPOU3BEICHUE BEKTOPOB,
YTOJI MEKTY BEKTOPaMH.

30

JlonosHUTENBHBIE  TTOCTPOE-
HUS, CpaBHEHHE O0OBEMOB Ha-

KY

Jlo15KHBI 3HATD
OCHOBHBIC TONMOJHUTCIBHBIC MTOCTPOCHUS: MPOBCACHUC paAUyCOB NUJIN




CTEM Tela C JOHOJHUTEIb-
HBIM TIOCTPOCHUEM

XOpZ B OKPYXHOCTH, IOCTPauBaHUE TPaIlELUy 10 NapajieIorpaMma
WIN TPEYyrojbHUKA, HOCTPOEHHUE IPONOPLUOHATIBHBIX OTPE3KOB IIPH Ma-
paJIIENIbHBIX MIPSIMBIX, IOCTPOEHUE YIJIOB C COOTBETCTBEHHO Iapali-
JIeIbHBIMU CTOPOHAMU Ha IUIOCKOCTHU U T. JI.

JAOJIKHBI YMeTh:

IPOBOJUTH JOIOJHUTEIbHBIE TIOCTPOEHUS U UCIIOJIb30BaTh UX MPH pe-
LIEHUHU 3a/1a4.

Memoo cneocmeuii (4 uaca)

31 | I[lomyueHwe pasHBIX CIe- VKII3 | Jo/zKHBI 3HATH:
CTBUH COOTHOUICHUS MEXy dJIeMEeHTaMu puryp;
JAOJIZKHBI YMETh !
BBIBOJIUTH U3 YCIIOBHS 33/1a4 ONIPECIICHHBIC CIIC/ICTBHS.
32 VYraapiBanue 0coOOEHHOCTEN VKII3 J10JIKHBI 3HATD !
KOH(HUTypamuu, METO. COOTHOIICHUS MEXTy dJIeMeHTaMu (HUryp;
noxdopa JOJIKHBI YMETh:
JIOKa3bIBaTh OCOOCHHOCTH T€OMETPUUYECKIX KOH(UTYpanuii
33-34 | IlpoekTHpoBaHUe Ha MJIOC- VKII3 | JIo/IZKHBI 3HATD:

KOCTb, ceueHue (uryp rmioc-
KOCTSIMHU

CBOMCTBA NMPOEKLNM, ITpaBUiIa IPOCHUPOBAHNS;
JAOJIKHBI YMeETh!
HAaxOJIUTh NMNPOEKINH PA3JINYHBIX HIEMEHTOB.




COI''TACOBAHO
PYKOBOJUTENb NPEAMETHON KOMHCCUU 110 MaTeMaTHKe

IPOTOKOJ Ne
OT «__ » 2017 r.

COI''TACOBAHO
KOOP/AMHAIIMOHHBIN COBET

PYKOBOIUTEINb KOOPAUHAIIMOHHOTO COBETA
OT «___ » 2017 r.

COI''TACOBAHO
3aMmecTuTenb qupektopa no YBP (BP)

OT «___ » 2017 r.



