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AHHOTAIUA K TIPOTPAMME 110 MATEMATUKE ('EOMETPUA)
9 KUIIACC

Pabouast mporpamma OCHOBHOTO OOIIero 0Opa3oBaHus MO reomeTpuu 7 - 9
COCTaBJICHa Ha OCHOBE (peIeparbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHIapTa
OCHOBHOTro o0miero oOpa3zoBaHusi C yuderoM [IpuMmepHBIX mporpamMm 1o
mMateMatuke ©  TpebGoBaHudi K  pe3yjbTaTaM  OCBOCHHUSI  OCHOBHOM
o0111e00pa30BaTeIbHOM  MPOTpaMMbl  OCHOBHOTO  00miero  oOpa3oBaHUS,
npenacraBieHHbIX B DenepanibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApPTE
obmero obpazoBanms. B HEll TakKe YUYUTHIBAIOTCS OCHOBHBIC WJIEH W TIOJIOKEHUS
[Iporpammsel pa3BuTus u HOPMUPOBAHKS YHUBEPCATBHBIX YUCOHBIX TCUCTBHUH IS
OCHOBHOTO obmiero oOpazoBanus. IIporpamma oTpaxkaer 0a30BBIH YpPOBEHb
MOJATOTOBKM IIKOJBHUKOB. PaccunTtana Ha 2 wyaca B Hezaemo, 68 4. B TO/.
ConepkuT 1enu, 3aj1adyu 00y4eHusl, a TAK)Ke KPUTEPUH OLICHUBAHUS U TPEOOBaHUS
K YpOBHIO MOATOTOBKM ydamuxcs. [loypoyHoe MIaHMpOBaHHME MPEACTABICHO B
Bujie Tabiuibl. Pabota Benerca mo yueOHoMmy Komiuiekcy ['eomerpusi: 9 kiacc:
y4eOHUK ISl ydammxcsi oOmieoOpa3oBaTenbHbIX opranuzauuit / A.l'.Mep3nsk,
B.b.ITomonckuii, M.C.Skup. — 2-¢ u3n.,- M.: Benrana-I'pad, 2020. 3uB. b.I'.,
Meinep B.M., baxanckuii A.I'. 3amaun nmo reomerpum mis 7-11 kmaccoB. M.,
2020; 3. Kykapuesa ['.11. COopHuUK 3a71a4 TI0 TEOMETPUH B PUCYHKAX U TecTax, 7-9
kinacc. M.2020; 4. 3BaBuu JL.U. KoHTposibHBIE M TPOBEPOYHBIE PAOOTHI TIO
reometpuu 7 - 9 kimacc. M., 2020.

Pa3Butre y yuammuxcsi MpaBUIBHBIX TNPEJCTABICHUA O CYIIHOCTH U
MPOUCXOXKJICHUM TE€OMETPUUYECKUX aOCTpaKIUii, O COOTHOIICHUH PEATbHOTO U
UJICATBHOTO, O XapakTepe OTPAXKEHUS MATEMATHYECKOM HAyKOW SIBJICHUU U
MPOLIECCOB PEAIbHOIO MHUpPAa, O MECTE€ TeOMETpPUM B CUCTEME HayK M pOJU
MaTEMaTHYeCKOT0 MOJCIUPOBAaHUS B HAayYHOM TIO3HAHWUW W B TPAKTHKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YYAIIMXCA, a TaKXKe
GbOpMHpPOBAHUIO KAueCTB MBIIUICHUS, HEOOXOIMUMBIX JUIsl aJanTalud B
COBPEMEHHOM HH(pOpMAIMOHHOM o0ImIecTBe. BakHeiiied 3agadeil IMIKOJIBHOTO
Kypca T€OMETPHUH SIBIISICTCS PAa3BUTHE JIOTUYCCKOTO MBINUICHHS ydamuxcs. Camu
00BEKTHl MaTEMAaTHYECKUX YMO3AKIIOUCHUIA W MPUHATHIC B TCOMETPUHN MPABUIIA UX
KOHCTPYUPOBAHUSI CHOCOOCTBYIOT (DOPMUPOBAHMIO YMEHHMA OOOCHOBBIBATH U
JIOKa3bIBaTh CYXKJEHUS, PUBOIUTH YETKHE ONPEACIICHHS, Pa3BUBAIOT JJOTHICCKYIO
WHTYUIINIO, KPATKO U HATJIAIHO PACKPHIBAIOT MEXAHHU3M JIOTUYECKUX TOCTPOCHUM
W y4yaT WX mnpuMeHeHuto. [loka3piBasi BHYTPEHHIOIO TapMOHHMIO MATEMAaTHKH,
dbopmupysl TMOHUMaHUWE KPAcOThl M U3SIIECTBA MATEMAaTHYECKUX PACCYKICHUH,
TCOMETPHS BHOCUT 3HAYNTEIBHBIA BKJIa B 3CTETUYECKOE BOCITUTAHUE YUAITUXCSI.



Pabouas nmporpamma Ha 2022 — 2023 y4eOHbIN rojl COCTaBJIeHa ¢ YUYETOM HOBBIX
TpeOOBaHMIA:

1) dopmMupoBaHue NpPENCTABICHWNA O MAaTEMAaTHKE KAaK O METOJE IO3HAHUS
JEUCTBUTEIBLHOCTH, MO3BOJISIIONIEM ONMUCHIBATh U U3y4YaTh peajibHbIC MPOLECCHl U
SIBJICHHSI: OCO3HAHHUE POJIM MAaTEMAaTUKH B pa3BUTHH Poccuu u Mupa; BO3MOKHOCTh
NPUBECTU TPUMEPHI U3 OTEUECTBEHHOW M BCEMHPHON HCTOPUU MATEMaTUYECKUX
OTKPBITUH U UX aBTOPOB;

2) pa3BUTHE YMEHUU paboTaTh C Yy4YEOHBIM MATEeMATHUYECKHUM TEKCTOM
(aHaIM3MpOBaTh, M3BIEKATh HEOOXOAMMYIO WH(OpPMAIHIO), TOYHO M TPaMOTHO
BBIpaXaTh CBOM MBICIA C MPUMEHEHUEM MAaTEeMaTUYE€CKON TEPMHUHOJIOTUU U
CUMBOJIMKH,  TPOBOJIUTh  KiIacCH(PUKAUMA,  JIOTUYECKHE  OOOCHOBAaHWS,
JI0OKa3aTelIbcTBa MAaTEMaTUYECKUX YTBEPXKIACHUI: ONEPUPOBAHUE TOHITHUSIMHU:
MHOKECTBO, 3JIEMEHT MHOKECTBA, IOJIMHOKECTBO, MPUHAJICKHOCTh, HAXOXKJCHUE
nepeceveHusi, O0bEAMHEHUS TTOJMHOKECTBAa B MPOCTEUIIINX CUTYAIMSIX; pElICHUE
CIO)KETHBIX 3aJ]a4 Pa3HbIX TUIIOB HA BCE apuU(PMETUUYECKUE NCUCTBUS; MPUMEHEHHE
crioco0a MmoucKa penieHus 3a/1auu, B KOTOPOM PacCyKJICHUE CTPOUTCS OT yCIOBUS
K TpeOOBaHUIO WJIM OT TpeOOBaHUS K YCJIOBMIO; COCTaBJICHHE IUIaHA PEIICHUS
3a/1aud, BBIJCJICHUE OTAllOB €€ PEUICHUs, WHTEPIpPETalusl BBIUUCIUTEIBHBIX
pe3yJIbTaTOB B  3aJayde, MCCIEAOBAaHUE IMIOJIYYECHHOTO PpEIICHUS 3aJayH;
HaXOXKJIEHUE TMPOIIEHTa OT YKCJA, YKCIa IO MPOIEHTY OT HEro, HaxOXIEHUs
MPOLICHTHOT'O OTHOUIEHUS JABYX YMCEJ, HAXOXKJICHHS MPOIICHTHOTO CHUXKEHUS WITU
MIPOLICHTHOT'O MTOBBIIICHUSI BEJIMUMHBI; PEIICHHE JOTHYECKUX 3a/1a4;

3) pa3BUTHE NPEACTABICHUN O YUCJIE U YUCJIOBBIX CHUCTEMax OT HATYpPaJIbHBIX 0
NEUCTBUTEIBHBIX  YWCE; OBJAJCHUE HABBIKAMH  YCTHBIX, MHCHbMEHHBIX,
WHCTPYMEHTAJIbHBIX BBIYMCIICHUN: OMNEpUPOBAHUE TMOHATUAMH: HaATypaJbHOE
YHUCJI0, 1IEJI0€ YMCJIO, OOBIKHOBEHHAs 7 NpoOb, JIecsITUYHasT ApOOb, CMEIIaHHOE
YHUCJIO0, PAlMOHAJIBHOE YUCIIO0, UPPALMOHAIBHOE YHCIIO; ,HCIIOIb30BaHNE CBOMCTBA
YyUCeJ M 3aKOHOB apU(PMETHUYECKUX OTMEpaluii C YHUCJIaMHU TPU BBITOJTHEHUU
BBIUMCJICHU; HCIOJb30BaHUE MPU3HAKOB AeauMocTd Ha 2, 5, 3, 9, 10 npu
BBITIOJTHEHUU BBIYUCIICHUN U PEIICHUM 3a/1a4; BBINOJIHEHUE OKPYTJICHUS 4ucelsl B
COOTBETCTBHM C TIpaBUJIaMH; CpPaBHEHUE YKCEN; OIECHUBAHWE 3HAUYCHUS
KBaJPaTHOTO KOPHS U3 MOJIOKUTEIBHOIO 1I€JIOT0 YHCIIa;

4) oOBIAAEHHWE CHUMBOJIBHBIM SI3BIKOM  alreOphl, MpHeMaMU BBITIOJHEHUS
TOXXJIECTBEHHBIX TPEOOPa30BaHUN BBIPAKCHUM, PEIICHHUS YPAaBHEHUM, CHUCTEM
ypaBHEHUH, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJEIHPOBATH PEaTbHBIC
CUTyallul Ha S3bIKE€ aireOppl, MCCIENOBAaTh IOCTPOSHHBIE MOJEIH C
MCIIOJIb30BaHUEM alllapara ajareopbl, HHTEPIPETUPOBATh MOJYUYEHHBIN pe3yibTaT:
BBITIOJTHEHHE HECJIOKHBIX MPEe0Opa30BaHUM JJIsi BHIYUCICHUS 3HAYECHUN YMCIOBBIX

BBIpaH(eHHﬁ, CoAcCpiKalluX CTCIICHU C HATypaJbHbBIM II0Ka3aTCJIcM, CTCIICHU C
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LEJIBIM OTPULIATEIbHBIM TI0KA3aTENIEM; BBINOJIHEHUE HECIIOKHBIX TPe0Opa3oBaHuil
HENbIX, APOOHO pPALMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUNW C KBaJpPaTHBIMU
KOPHSIMU; PACKPBIBATh CKOOKH, NPHUBOJUTH MOJIOOHBIE CIIaraeMbl€, UCIOJIb30BATh
(GOpMyJIbI COKpAIICHHOTO YMHOXCHHMSI, pEIICHHE JUHEHHBIX M KBaJIpaTHBIX
YPABHEHUN M HEPABEHCTB, YPABHCHHWW WM HEPABEHCTB, CBOIALIMXCS K JIMHEWHBIM
WIM KBaJpaTHbIM, CHUCTEM YPAaBHEHUH M HEPABEHCTB, M300pa)K€HHE pPEILECHUMN
HEPaBEHCTB U UX CHCTEM Ha YMCJIOBOU MIPSAMOM;

5) oBnaneHue cuCTEMOM (YHKUMOHAJNBHBIX TIOHATHH, pa3BUTHE YMEHMS
UCIIONB30BaTh  (YHKIMOHATbHO-Tpapuueckue NPEACTaBICHUS Ui PEIICHUs
pPa3IMYHBIX MATEMATHUYECKMX 3a4ad, Ui ONHMCAaHWsA W aHAIN3a pPEalbHBIX
3aBUCHMOCTEM: ONIPEACIICHUE MTOJ0KEHUSA TOYKH T10 €€ KOOPAUHATAM, KOOPIUHATHI
TOYKHM TI0 €€ IMOJOXKEHUI0 Ha IUIOCKOCTH; HAXOXJIE€HHE MO rpaduky 3Ha4eHUH
¢byHKMM, oO0JacTU OIpeneseHHs, MHOXKECTBa 3HAueHUM, HyJed QyHKuuy,
IPOMEXYTKOB 3HAKOIOCTOSIHCTBA, IPOMEXYTKOB BO3pacTaHUsl U yObIBaHUS,
HauOONbIIEr0O W HAUMEHbBIIEro 3HayeHUs (QYHKIUH; I[OCTPOEHUE Trpaduka
JUHEHHOM M KBagpaTHYHOM (YHKUMN; ONEepHUpOBaHME Ha O0a30BOM YypOBHE
MOHATUSIMU: MOCJEI0BATEIBbHOCTD, apU(PMETHUECKAsI TPOTPECCHS], TEOMETPUIECKas
IIPOTPECCHS]; UCIIOJIB30BAHUE CBOMCTB JIMHEHHON M KBaJpaTUYHOW (PYHKUIUN U UX
rpayKOB IIpU PEIICHUH 3a7a4 U3 JPYIUX YYEOHbIX MIPEIMETOB;

6) OBJa/IeHHE T€OMETPUUECKHUM SI3bIKOM; PAa3BUTHE YMEHUS UCIOIb30BaTh €ro JJIs
ONMCAHUsA IPEAMETOB OKPYXKAIOLIET0 MHpPA; Pa3BUTUE IIPOCTPAHCTBEHHBIX
IOpEJICTaBICHUNM, M300pa3uUTENbHBIX  yYMEHHMM, HABBIKOB  TI€OMETPUYECKHX
MOCTPOEHUI: OMEpUPOBAHUE MOHATUIMU: PUTYypa, TOUKA, OTPE3OK, MpsAMasi, JIyd,
JIOMaHas, yroj, MHOIOYTOJbHHUK, TPEYrOJbHUK UM  YETBIPEXYTOJbHUK,
NpPSMOYTOJIBHUK M KBaJpaT, OKPYKHOCTb W  KpYyr, HPSAMOYIOJIbHBIN
napajuenenunen, Kyo, map; u3o0paxkeHHUE H3y4daeMbIX (GUTYp OT PYKH U C
IIOMOLIBI0 JIMHEVMKA W LUPKYJIS; BBINOJHEHUE W3MEPEHMs [UIMH, PACCTOSHUM,
BEJIMYMH YIJIOB C [IOMOIIBI0 HHCTPYMEHTOB Ul U3MEPEHUN [IJIMH U YTJIOB;

7) dopmupoBaHME CHUCTEMATHUYECKUX 3HAHUW O IJIOCKUX (QUIypax U HX
CBOMCTBAX, MPEICTABICHUN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX; PA3BUTHE
YMEHHM  MOJEIUPOBAHUS pPEAIbHBIX CUTyallud Ha SA3BIKE TE€OMETPHH,
UCCJIECNOBAHNS TIOCTPOCHHOM MOJEIM C HCIOJIb30BAHUEM T'€OMETPUYECKHUX
NOHATUH W TeopeMm, amnmapara aireOpbl, pEIIeHUs TEeOMETPUYECKUX U
IPAaKTHUECKUX 3ajJjady: ONEpUpOBaHHE Ha 0A30BOM YPOBHE MOHITHIMH: PaBEHCTBO
buryp, napajieIbHOCTh U MEPHIEHAUKYISIPHOCTD MPSMBIX, YTIIbl MEXIY IPSIMbBIMHU,
IIEPIICHINKYJIAP, HAKJIOHHAS, IPOEKIUS; IPOBEICHHUE JOKA3ATEIbCTB B TEOMETPUH;
olepupoBaHUE Ha 0a30BOM YpOBHE MOHSTHSIMU: BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEJCHUE BEKTOPA HA YMCJIO, KOOPAMHATHI HA IJIOCKOCTH; PEUICHUE 3a1a4d Ha



HaX0XJIEHUE TNeOMETPUYECKUX BEIMYUH (UIMHA M PACCTOSHUE, BEIMYMHA YIJa,
IUI0MIA/1b) 0 o0pa3iam WIK alropuTMam;

8) oBIageHWEe MNPOCTEHIIMMH  CcIocoOaMH  NPEJICTAaBICHUA W aHalu3a
CTAaTUCTUYECKUX JIaHHBIX; (OPMUPOBAHME TMPEACTABICHUN O CTATUCTHUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHPE M O PA3IUYHBIX CIOCO0AX UX H3Y4YEHHMs, O
IPOCTEUIINX  BEPOSTHOCTHBIX  MOJEJSIX;  PAa3sBUTHE YMEHHMM  W3BJIEKATh
uHpOpMaIMIO, TPEICTABICHHYI0 B TaOiMIax, Ha Juarpammax, 8 rpadukax,
ONMCHIBATh W AHAIM3UPOBATh MACCUBBl YHUCIOBBIX JAHHBIX C IIOMOIIBIO
NOAXOMSIINX  CTaTUCTUYECKUX  XAPAaKTEPHUCTHK, MCIOJIb30BaTh IOHUMAaHUE
BEPOSITHOCTHBIX CBOWCTB OKPYXXAIOIIMX SBICHUW NPU IPUHATHU PEIICHUM:
dbopMupoBaHHE  TPEACTaBICHUS O  CTAaTUCTUYECKMX  XapaKTEPUCTHKaX,
BEPOATHOCTH CIIy4alHOTO COOBITHS; pEIIEHHE MPOCTEUIINX KOMOWHATOPHBIX
3a/1a4y; OINpPEIECICHUE OCHOBHBIX CTAaTUCTUYECKHX XAPAKTEPUCTUK YHCIOBBIX
HAaOOPOB; OLICHMBAHWE M BBIYUCIICHUE BEPOSITHOCTU COOBITHS B MPOCTEUIIMX
Clly4asiX; HaJIA4YUE NPEACTABICHHS O POJM MPAKTUYECKH JIOCTOBEPHBIX M
MaJIOBEPOSATHBIX COOBITHI, O pOJM 3aKOHA OOJBIIMX YHUCEN B MACCOBBIX SIBJICHUSX;
YMEHUE CPaBHHUBATh OCHOBHBIE CTATUCTHUYECKUE XapAKTEPHCTHKH, MOJTYUYEHHBIE B
IIPOLIECCE PELIEHUS IPUKIATHON 3a4a4H, U3yUEHUS PEATIBHOTO SABJICHUS,

9) pa3BuTHE YMEHUI NPUMEHSTh U3yUYEHHBIE MOHATUS, PE3YJIbTAThl, METOABI IS
penieHus 3a1ad MPaKTUYECKOro XapakTepa M 3a1ad U3 CMEXHBIX IHUCLHILIMH C
UCIOJIb30BaHUEM MPU HEOOXOJUMOCTH CIPABOYHBIX MATEPUAIOB, KOMIIBIOTEpA,
IIOJIb30BAaThCA ~ OLIGHKOM W NPUKUAKOM TIpPU  INPAKTHYECKUX  pacyerax:
pacno3HaBaHWE BEPHBIX M HEBEPHBIX BBICKA3bIBAHUM; OLIEHUBAHUE PE3YJIbTATOB
BBIYMCIICHU MPU PEILICHUH MPAKTUYECKHUX 3a/1a4; BBIIIOJIHEHUE CPABHEHUS YUCEN B
peaNbHbIX CHUTYyalUsX; HWCIOJIb30BAHUE YHCIOBBIX BBIPAKEHUIN MpU PpElICHUU
NPaKTUYECKUX 3aJad W 3aJad U3 JAPYrMX YYeOHbIX IIPEIMETOB; peUICHUE
IPAKTUYECKUX 3aJa4 ¢ MPUMEHEHHEM MPOCTEHIINX CBOMCTB (PUTYp; BBIIOJIHEHUE
MPOCTEUIIUX TTOCTPOCHUHN U U3MEPEHUI HA MECTHOCTH, HEOOXOANMBIX B pealbHOM
YKU3HU.



HHosicHuTeIbHAA 3aNIMCKA

Pabouass mporpamma yueOHoro mpenmera «l'eomerpus» nus yvamumxcs 9
KJIacCa COCTAaBJIEHA HA OCHOBE CJIEIYIOIIUX JIOKYMEHTOB:

- 3akona P® «O6 obpazoBanum» B Poccuiickont @eaepammm ot 29.12.2018 Ne 273-
d3;

- ®enepanbHoro ['ocynapcrBeHHoro Crtangapra OCHOBHOTO 0OIIero o0pa3oBaHus;
- IlpumepHoii mporpaMMmbl IO TE€OMETPUU K YYEOHHMKY miid 7—9 KiaccoB
o011e00pa3oBaTeNbHBIX IKOJ aBTOpoB A.I'.Mepansk, B.b.ITononckuii, M.C . Sxup.
2021r.

- [lonoxxeHust 0 CTPYKType, NOpsAJIKE pa3pabOTKU, PACCMOTPEHUSI U YTBEPKICHHUS
pabounx y4eOHbIX mporpamm, peanuzyembix MAOVY «YnbsinoBckas COILLy.

- Yue6Horo minana Ha 2023-2024 yuyeOHbIA rojl, yTBEPKAEHHOTO IpukazoM Ne 16
ot 28.05.2023 r. no MAOY «VYnbsinoBckass COLLD».

JlanHast pabouas mporpamMma IIOJHOCTBIO OTpakaeT O0a30BbIl YPOBEHb
IIOATOTOBKY LIKOJIBHUKOB IO pa3JieslaM IIporpaMMbl, KOHKPETU3UPYET COACPKAHUE
TEM O00pa30BaTENIBHOIO CTAHAApTa M AAET paclpeiesieHHe 4YacoB IO pasjesiaM
Kypca.

- IIporpamma cootBeTcTBYeT yueOHUKY «I'eomerpusa 7-9» miig oOpa3zoBaTeabHBIX
yupexaenuit / A.I''Mep3mak, B.b.Ilononckuit, M.C.Axup. — 2-e wusn.,- M.:
Benrana-I'pad, 2021.
MecTo npeamera B yueOHOM IJIaHE

Jlns obGecrieuenust ydyeOHOro rmporiecca B 7-9 kiaccax — BbIOpaH y4eOHHK
['eometpusi: 9 kjacc: y4yeOHMK JUIsl  yyamuxcs —00IIeo0pa3oBaTENbHBIX
opranmzarmii / A.I'.'Mep3msak, B.b.Ilononckmii, M.C.fkup. — 2-e m3g.,- M.:
Benrana-I'pad, 2022. ABTOpCcKOM mporpammoil Kk yueOHuky A.I'.Mepainsika
OTBOAWTCS Ha WM3Y4YCHHE T€OMETPHH MO 2 ypoKa B HEIENI0, 4TO COCTaBiseT 68
4acoB B YUCOHBII TO/I.
Henau u 3axa4u yueOHOro npeaMera

@enepanbHbIl  TOCyAapCTBEHHBIM cTranaapT Il mokoseHuss HampaBieH Ha
peanu3anuio CIeAyX OCHOBHBIX 1IEJICH:

- (opmupoBaHHE LETOCTHOIO TPEACTABICHHUS O MHpPE, OCHOBAHHOIO Ha
NPUOOPETEHHBIX 3HAHUSIX, YMEHUSIX, HABBIKAX U CIIOCO0AX JIEATEIbHOCTH;

- mnpuoOpeTeHue OmbITa Pa3HOOOPA3HOW JEATENbHOCTH (MHAUBHUAYATbHOU U
KOJIJIEKTUBHOM ), OTbITA [TO3HAHUS U CAMOIIO3HAHUS,

- TMOArOTOBKAa K OCYIIECTBJICHUIO OCO3HAHHOTO BbIOOpa WHAMBHIYaJIbHOM
oOpa3oBaTenbHOM WK TPO(EeCCHOHATEHON TPAEKTOPHUH.

OcHOBHBIE 3a7]a4l MOJIEPHU3ALUU POCCUICKOTO 00pa3oBaHMs — MOBBILICHUE
€ro JIOCTyIHOCTH, KadecTBa M 3(P(HEKTUBHOCTH. DTO MperoaraetT He TOJIBKO

MacIITaOHbIe CTPYKTYpPHEIC, HHCTUTYLIMOHAJIBHEIC, OpraHM3allMOHHO-
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HKOHOMHUYECKUE M3MEHEHUS, HO B MEPBYIO OYepe/lb — 3HAUUTEIIbHOE OOHOBJICHUE
cozep kaHusi oOpa3oBaHus, MPEXKIE BCETO 00IEero oopa3oBaHus, MPUBEICHUE €TO
B COOTBETCTBHE C TpeOOBAaHMSIMH BpPEMEHHW M 3aJadaMd Pa3BHUTHS CTPaHBI.
['TaBHBIM YCJIOBHEM PEIICHHMS ATOW 3aJa4H SBISIETCS BBEJICHUE TOCYAPCTBEHHOTO
cTaHjapTa o011ero oopa3oBaHusl.

OcHoBHOE 0011ee 0Opa3oBaHHWE — 3aBEpINANONIAsl CTYNEHb O005S3aTENbHOTO
obpazoBanus B Poccuiickoit ®eneparuu. I[losTomMy oaHMM H3 0a30BBIX
TpeOOBaHMI K COJIEPKAHUIO 00pa30BaHUs Ha TON CTYIEHU SABIISIETCS JOCTHXKEHUE
BBEIITYCKHUKAMH  YPOBHS  (PYHKIITMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMON B
COBPEMEHHOM OOIIECTBE, KaK 10 MATEMAaTHIECKOMY U €CTECTBEHHOHAYYHOMY, TaK
U TI0 COIMATbHO-KYJbTYPHOMY HaIlPaBJICHHSIM.

®denepanbHbIl TOCYIAPCTBEHHBIN CTaHIApT OOIIero oOpa3oBaHUs HaIpaBiieH
Ha peajn3alrio KaueCTBeHHO HOBOW JINYHOCTHO-OPUEHTHUPOBAHHON pa3BUBAIOIIEH
MOJIEIM MAacCOBOM HayaJbHOW INKOJBI U TPHU3BAH OOECICUUTH BBINOJTHEHHE
CJIETYIOIIUX OCHOBHBIX IIEJICH:
pa3BUTHE JUYHOCTH IIKOJBHHKA, €r0 TBOPYECKHX CIIOCOOHOCTEH, WHTEpeca K
yYCHHIO, POPMHUPOBAHUE KEITAHHUS U YMCHUS YIUTHCS;

BOCITUTAHNE HPABCTBEHHBIX M ICTETHYCCKUX UYBCTB, IMOIIMOHAIHLHO-TIEHHOCTHOTO
MO3UTHUBHOT'O OTHOIIIEHHUSA K ce0€ U OKPY KaIOIIEMy MUPY;

OCBOCHHME CHUCTEMbl 3HAaHWUI, yMEHUH U HABBIKOB, OIbITA OCYIIECTBICHHUS
Pa3HOOOpa3HBIX BUIOB JIEATEIbHOCTH;

OoXpaHa ¥ yKperieHue Gu3nuecKoro v MCUXUYECKOTo 3/I0POBbs JIETEH;

COXpaHEHHUE U MOJJePKKa HHAUBUIYATbHOCTH peOCHKA.

[IpuopureTom oO1ero oOpa3oBaHus sBisieTCa (QopMHUpoBaHUE OOIIEYUYEeOHbBIX
YMEHUH ¥ HaABBIKOB, YPOBEHb OCBOCHHS KOTOPHIX B 3HAYUTCIBHOW Mepe
MpEeAONPEIeIIICT YCIEIHOCTh BCEroO MOCIEAYIONIEro 00yUeHHUs.

Boeinenenre B cTaHaapTe MEXIPEAMETHBIX CBS3€H CHOCOOCTBYET HMHTETpaIluu
MPEAMETOB, TMPEAOTBPALICHUIO TMPEAMETHOM pa3o0IIEHHOCTH U TEPEerpy3Ku
oOy4Jarommxcs.

Pa3BuTHE JIMYHOCTHBIX KA4e€CTB M CIIOCOOHOCTEHW IKOJHLHUKOB OIMPAeTCs Ha
npuoOpeTeHue UMH  ONbITa  Pa3HOOOPA3HOM  JAEATENbHOCTU:  Y4eOHO-
MO3HABATENILHOM, MPAaKTUYECKOM, comuanbHOil. [losToMy B cTanmgapte ocoboe
MECTO OTBEJICHO ACATCIBPHOCTHOMY, MPAKTHUYECKOMY COACPKAHUIO 00pa30BaHUS,
KOHKPETHBIM CIoco0aM JesTeNhHOCTH, MTPUMEHEHUIO NMPUOOPETEHHBIX 3HAHUN U
YMEHUH B PEabHBIX JKU3HEHHBIX CUTYyaITHsIX.

N3yyeHue npeaMeTa HANMPABJEHO HA TOCTHKEHHE CJIeAYIONIUX TeJIeii:

1) B HampaBJIeHUH JUYHOCTHOIO PA3BUTHSA



pa3BUTHE JIOTUYECKOTO M  KPUTHYECKOTO  MBIIUICHHS, KYJbTYphl pPEYH,
CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMUpOBaHHE y YYaIIMXCS WHTEIUIEKTyaJbHOM YEeCTHOCTH U OOBEKTHBHOCTH,
CIOCOOHOCTH K TPEOJOJCHUIO MBICIUTENbHBIX CTEPEOTHIIOB, BBITEKAIOIIUX U3
OOBIJICHHOTO OIBITA;

BOCITUTAHUE KAuyeCTB JIMYHOCTH, OOECIEUMBAIONIMX COIHUATBHYI0 MOOWIIBHOCTD,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHUS;

dbopMHUpOoBaHHE KAdyeCTB MBIIIJICHUS, HEOOXOAMMBIX JJIA aJanTalud B
COBpPEMEHHOM HH(OPMaIIMOHHOM OOIIECTBE;

@®opMUpOBaHUE LIEHHOCTHBIX OTHOUIEHUH JpYr K JpYyry, YYHUTEI0, aBTOPaM
OTKPBITUI U U300pETEHUM, PE3yJIbTaTaM 00yUYEHUSI.

CaMOCTOATENbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUN U MIPAKTUYECKUX YMEHH.
pa3BUTHE MHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY M MAaTeMaTHYECKHUX
CIIOCOOHOCTEI;

2) B MeTanpeIMeTHOM HANIPaBJICHUMN

OBnazeHNe HaBBIKAMU CAMOCTOSITEBHOTO MPUOOpPETEHUsT HOBBIX 3HAHUM,
OpraHu3aldd y4eOHON JIeATEeNbHOCTH, IIOCTAHOBKM LEJeH, IJIAaHUPOBaHUS,
CAMOKOHTpPOJSI M OIEHKA PE3yJIbTaTOB CBOEH JIEATEIIbHOCTH, YMEHHUIMHU
IPEABUAECTh BO3MOKHBIE PE3YJIBTAThl CBOMX JEHCTBUM.

[lonumanue pa3nuuuii MeXay HCXOAHBIMH (DakTaMu M THUIOTE3aMH IS HX
OOBSICHEHUSI, TEOPETUUECKUMHU MOJIECISIMU M peajbHbIMU OOBEKTaMHU, OBJIAJICHUE
YHUBEPCATbHBIMHU YU€OHBIMHU JEHCTBUSIMH HA MPUMEpPax TUMOTE3 JJIsl OObSICHEHUS
U3BECTHBIX (PAKTOB M SKCHEPUMEHTAIBHOM MPOBEPKH BBIABUTAEMBIX THIIOTES,
pa3pabOTKH TEOPETUUECKUX MOJENEH MPOLECCOB WM SIBICHHIA.

dopMupoBaHHME YMEHUH BOCIPUHUMATBH, IepepadaTbiBaTh U IPEIbABIATH
nH(pOpMAIINIO B CIIOBECHOM, 00pa3HOM, CUMBOIMYECKON (popMax, aHAIM3UPOBATh U
nepepadbaTbiBaTh MOTYYEHHYI0 MH(POPMALUIO B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJlayaMy, BBIICIIATh OCHOBHOE COJEp>KaHUE MPOYUTAHHOTO TEKCTa, HAXOAUTh B
HEM OTBETHI Ha [TOCTaBJIEHHBIE BOIIPOCHI U U3JIaraTh €ro.

3) B npeaMeTHOM HaNpaBJICHUH

B pe3ynbTaTe n3ydeHus Kypca ydamuecs JOJKHBI:

3HATh:

OCHOBHBIE TIOHSTHS U ONPEACIICHUs] TEOMETPUUECKUX (DPUTYDP MO MPOrPaMME;
(bOopMyJIMPOBKU aKCUOM IJIAHUMETPUHU, OCHOBHBIX TEOPEM U UX CJIECJICTBUH;

YMETB:

MI0JIb30BATHCSI TEOMETPUUECKUM SI3bIKOM JUISI OMUCAHUS MPEAMETOB OKPYKAKOLIETO
MUpa;

pacno3HaBaTh reOMETPUUECKUE (PUTYPBI, pa3andaTh UX B3aUMHOE PACIIOIOKEHUE;



U300pakaTh reoMeTpudeckrue (Urypbl, BHIIOJIHATh YEPTEKU MO YCIOBHIO 3ajady,
OCYIIECTBIATH MpeoOpa3zoBaHus PUTYp;

peliaTth 337a4d Ha BBIUMCICHUE T€OMETPUUYECKUX BEITUYHH, IPUMEHSS U3yUCHHBIC
CBOMCTBa (puryp u GopmyIsl;

pemaTrh TeOMETpUYECKUE 3aJlayu, ONMUPasCh HA M3y4YEHHBIE CBOMCTBa (uryp u
OTHOUIEHUH  MEXJIy HUMH, TMPUMEHsS  JIONOJHUTENbHbBIE  TOCTPOCHUS,
anredpanyecKkuil anmnapar u COOOpakeHHs] CUMMETPHH;

MPOBOJUTH JOKA3aTeNbHbIE PACCYXACHUS, MPU PEIICHUH 3a7ad, HCIOJb3Yys
U3BECTHBIE TEOPEMbI U OOHAPY>KMBasi BOZMOKHOCTH MX MPUMEHEHUS;

peliaTh IpocTeIIre MIaHUMETPUYECKUE 3a7]a4i B TPOCTPAHCTRE;

BJIQ/IETh AJITOPUTMAMH PEIICHHsI OCHOBHBIX 3a/1a4 Ha MMOCTPOCHHUE;

UCII0JIb30BaTh IPUOOPETEHHBIEC 3HAHUS M YMEHHUS B IPAKTUYECKOMN JAESITEIIbHOCTU U
MIOBCEITHEBHOM JKU3HU JISL:

OIKCaHUs PeaJbHbIX CUTYAIUI Ha S3bIKE TEOMETPUU;

pelIeHUs] TNMPaKTUYECKUX 3a/ay, CBA3AHHBIX C HAXOXKICHHUEM TI'€OMETPUYECKUX
BEJIMYMH (MCIIONB3YSd TPH HEOOXOJUMOCTH CHPABOYHHKH M TEXHUYECKUE
CPE/CTBA);

MOCTPOCHUN TEOMETPHUUECKMMHU HHCTPYMEHTaMHU (JIMHEWKA, YTOJIbHHK, IUPKYJIb,
TPaHCIIOPTHUD);

BJIAQJCHNSA  NPAKTUUYECKMMM  HABbIKAMU  KCIOJb30BaHUS  IF€OMETPHUUECKHX
MHCTPYMEHTOB Ul U300pakeHust GUryp, a Takke HaXOXKJIEHUS JJIUH OTPE3KOB U
BEJIMYMH YTJIOB

IIpeoOiagaronue MeToabl 00yUYeHUA

Benymumu meTogamu 00y4eHHs] TeOMETPUU SIBISIFOTCS:

poOJIEMHO-TIOMCKOBBIH,

OO0BSICHUTENbHO-UIUTFOCTPATUBHBIIA;

pEeNpPOAYKTUBHBIH,

YaCTUYHO-TIOMCKOBBIH ;

TBOPUYECKU-PETIPOTyKTUBHBIM.

@®opMbI OPraHU3alMi Y4eOHOTr0 npouecca

WHINBHUIyaJbHbIE,

TPYMIOBEIE,

WHINBHUIYaTBHO-TPYIIIOBKIE,

(bpoHTaTBHEIE.

Mexanusmbl GopMHPOBAHHS KJIYEBbIX KOMIIETCHIUM.

B ocHOBy comepkaHusi M CTPYKTYPHUPOBAaHUS JTaHHOW TPOTpPaMMbl, BBIOOpa
MIPUEMOB, METOJIOB U (popM 00yUEHUS TTOJIOKEHO (DOPMUPOBAHNE YHUBEPCATHHBIX
y4eOHBIX JIEUCTBHI, KOTOPHIE CO3MAIOT BO3MOXKHOCTH CaMOCTOSITEIEHOTO
YCIICITHOTO ~ yCBOEHUS  OOY4YalOIIMMHUCS  HOBBIX  3HAHUM, yMEHUH U
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KOMIIETEHTHOCTEH, BKJIIOYasi OpraHU3aIldi0 YCBOEHHUS, T.€. YMEHHS y4UThcsa. B
mpoiecce OOy4deHUsT TEOMETPUU OCYIISCTBISIETCS Pa3BUTHE JIMYHOCTHBIX,
PEryJIATUBHBIX, IO3HABATEJIbHBIX W KOMMYHHUKATHBHBIX JIEUCTBUU. Yyamiuecs
MPOJIOJDKAIOT  OBJIAJICHWE  PA3HOOOpPa3HBIMH  CIOCOOAMHU  TTO3HABATEIBHOM,
nH()OPMAITMOHHO-KOMMYHUKATUBHOM, pedaeKcuBHON NeSITEILHOCTH,
MPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

Ilo3HaBaTe/ibHAA 1€ATEJIbHOCTD:

1. caMOCTOATENIBHO U MOTUBUPOBAHHO OPTaHU30BLIBAThH CBOIO IO3HABATEIHHYIO
JEATEeIbHOCTH (OT IMMOCTAHOBKH I1EJIU J0 MOJYYCHHS U OIEHKH pe3ysibTaTa);

2. WCIOJIb30BaHHUS DJEMEHTOB IPUYMHHO-CJICACTBEHHOTO U CTPYKTYPHO-

(YHKITMOHATIBLHOTO aHAJIN3a,;
HCCIICIOBAHUS HECIIOKHBIX PeaIbHBIX CBSI3EH M 3aBUCUMOCTEH;

4, ydacTus B MPOEKTHOM JESATEILHOCTH, B OPTaHU3AIMHU U IIPOBEJACHUN YUEOHO-
UCCIIEIOBATENLCKON paboThI;

5. CaMOCTOSITEILHOTO CO3JaHusl AJIrOPUTMOB MO3HABATEIBHON JEATEIbHOCTU
JUISL pEIIeHUs 3a/1a4 TBOPUYECKOTO U MTOMCKOBOT'O XapaKkTepa.
NudpopmManinoHHO-KOMMYHUKATUBHAS /1eSITEJILHOCTD:

1. u3BnIeYeHUs HEOOXOIUMOW HH(OpPMAIIMU M3 HCTOYHUKOB, CO3/IaHHBIX B
pPa3IMYHBIX 3HAKOBBIX cHUCTeMax (TEKCT, Tabnuia, rpaduk, auarpamma,
ayIMOBU3YAJIbHBIA Pl U JIp.), OTIENEHUs] OCHOBHOM HWH(OpManuu oOT
BTOPOCTENIEHHOM, KPUTUYECKOTO OILICHHBAHUE JOCTOBEPHOCTH IOJYYECHHOU
uHpopMarnuu,  Tepemaud  cojepkaHus ~— uMHQOpPMAUUM  aJCKBATHO
MIOCTaBJICHHOM 11€JIH (CXKAaTO, TIOJIHO, BHIOOPOYHO);

2. WCIOJIb30BAHMS MYJIBTUMEIUNHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHUN
11 00paboTKM, TMepenadd, CUcTeMaTh3alluyd WHQopMaruu, co3jaaHus 6a3
JAHHBIX, TIPE3CHTAIlMHM pe3yJIbTAaTOB II03HABATECIbHOW M IPAKTHYECCKOMN
JIeSITEILHOCTH,

3. BIIaJieHUs OCHOBHBIMHM BHUAAMHU TyOJWYHBIX BBICTYIUICHUW (BBICKa3bIBaHHE,
MOHOJIOT, JUCKYCCHS, TIOJIEMHKA), CIEJOBaHUS OSTUYECKUM HOpMaM U
MpaBUJIaM BEJEHUS JIUajiora (JIUCITyTa).

PeduexcuBHaA 1eATEJIbHOCTD:

1. 0OBEKTUBHOTO OIEHUBAHUS CBOUX YUEOHBIX JOCTHXKECHHUH, OBEJACHUS, YEePT
CBOEH JIMYHOCTH; Yy4yeTa MHEHUs [Jpyrux JoJAeH Tpu ONpeaesICHUH
COOCTBEHHOM TTO3HMITUU U CAMOOIIEHKE;

2. YMEHHSI COOTHOCHUTDH MPUIIOKEHHBIEC YCUJIUS C TOJYYEHHBIMU pe3yJibTaTaMu
CBOEH JI€ATEIILHOCTH,

3. BlaJCHUS HaBbIKAMH OpraHU3allid W  y4acTUsS B  KOJUIGKTUBHOMU
JIeSITEILHOCTH.

C yueToM BO3pacTHBIX OCOOCHHOCTEH Kiacca BBICTPOEHA CHCTEMa YYEOHBIX
3aHSTUNA, CHOPOEKTUPOBAHBI IEJNH, 3a7add, CHOPMYJIMPOBAHBI OXKUJAEMbIC
pe3ysibTaThl  OOy4eHHUs, MPOAyMaHbl  BO3MOXKHBIE  (QOPMBI U BHUJIBI
KOHTPOJIsi: PpOHTANBHBIA ~ OMpPOC,  MHAMBHAyajbHas  paboTta y  JOCKH,
WHJMBHUAYyaJIbHAas pa0oTa 1Mo KapToykam, quddepeHupoBaHHas caMOCTOSITEIbHAs
pabota, auddepeHMpoBaHHAs  MpPOBEpoYHas  paboTa,  TPEHUPOBOUHAS

w
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npakTUyeckas paboTa, UCCieIoBaTeNbCcKas MpakTuyeckas padbora, J1adopaTopHO-
npakTHueckas paboTa, MaTeMaTUYECKUW NUKTAHT, JAHArHOCTUYECKAas TECTOBas
pabota, TecToBast paboTa, caMOCTOsATeIbHas paboTa, KOHTPOJIbHAS paboTa.

[InmaHnpyeMblii YypOBEHb IIOAIOTOBKM BBITYCKHMKOB 9 Kiacca Ha KOHEL

y4eOHOro roja (CTYNEeHH) B COOTBETCTBUU C TPeOOBAaHUSMH, YCTAaHOBICHHBIMU
®I'OC, obpazoBaTenpHOM porpammoit OV:

VYyammecs 10JKHBI

3HATh /TIOHUMATD

1. moHsITHE BEKTOpPA, HANPABIEHUE BEKTOPA, PABEHCTBO BEKTOPOB;
bopMyIIbI 715 ONIpeiesieHUs] KOOPAUHAT BEKTOPOB;

2. ompeneNieHWe CUHYyca, KOCHHYCa, TaHI€HCa Yrja; TEOpEeMbl CHHYCOB U

KOCHHYCOB;

3. ompeneNieHue MPaBUIBLHBIX MHOTOYTOJIbHUKOB; OMpE/ICJICHUE BIHMCAHHOU U
ONKCAaHHOW OKPYKHOCTEH; (OpMyIibl BBIUMCICHUS TUIOIMIAACH M CTOPOH
NPaBUIBHBIX MHOTOYTOJIbBHUKOB, PaJWyCOB BIUCAaHHBIX W OMNHCAHHBIX
OKPYKHOCTEM, IJIMHBI TyTH, TUIOLAAN KPYTa;

4. COOTHOILIEHHWE MEXAY CTOPOHAMHU W YIJIaMU TPEYTOJIbHUKOB; CKAJISAPHOE
IIPOU3BEJCHUE BEKTOPOB;

5. ompeneneHue IBUKCHUS, TUIIbI IBUKEHUM, CBOMCTBA JBIKCHUM;

YMeTs:

1. BBINOJIHATH ONEpalMy HaJl BEKTOpamMu (CKJIAJbIBaTh BEKTOPHI MO MpaBUIaM
TPEYTOJIbHUKA W Iapajuielorpamma, CTPOUTb BEKTOp, PABHBIM PpPa3HOCTH
JBYX JAHHBIX BEKTOPOB, & TAK)XXE BEKTOP, PABHBIM NPOU3BEACHUIO TaHHOIO
BEKTOpa Ha JAHHOE YHUCIIO);

IPUMEHATHCA METOJ] BEKTOPOB K PELIEHUIO FTE€OMETPUYECKHX 3a/1a4;

3. mpUMEHEHHUs (QOpMYJbl JUIsl HaXOXKJIEHUS KOOpAMHAT CEepeUHbl OTpe3Ka,

pacCTOsTHUSL MEXAY JBYMSI TOUKaMU;

4. cOCTaBIATb YPAaBHEHHSI OKPYKHOCTH UM TMpsSMOM B  KOHKPETHBIX
TeOMETPUYECKHX 3a/layax;

5. BBINOJHATH PEIICHUE TPEYTOJbHUKOB; MPUMEHSATH TEOPETUYECKHE 3HAHUS
IIPU pEUICHUN 3a]1aY;

6. TPUMEHATH TEOPETHUECKNUE 3HAHUS MIPH PEIICHUH 3a7ad.

B xone wu3ydeHusi reoMeTpun oOydaromMecs: MpuoOpeTaroT U COBEPUIEHCTBYIOT
OIIBIT:

1. nnaHupoBaHHWS W  OCYUIECTBIICHUS  QJITOPUTMUYECKOW  JESATEIBbHOCTH,
BBIIIOJIHEHHS 33JaHHBIX U KOHCTPYUPOBAHMS HOBBIX aJITOPUTMOB;

2. pelleHusl pa3HOOOpa3HbIX KJIACCOB 3a/lay U3 pa3jMuHbIX pa3fesioB Kypca, B
TOM YHCIIe 33]1a4, TPEOYIOMINX MOUCKA ITyTH B CTIOCOOOB PEIICHHUS;

3. UCCIenoBaTeNbCKOM  NEATEIbHOCTH,  Pa3BUTUA  HUACH,  IPOBEICHHUS
HKCIIEPUMEHTOB, O00OOIIEHHS, MOCTAaHOBKM M (OPMYJIUPOBAHUS HOBBIX
3a/1ay;

4. SICHOrO, TOYHOTO, I'PAMOTHOIO H3JI0KEHUS CBOMX MbICIEH B YCTHOH H
NUCbMEHHOM pEYd, HCHOJb30BAHMS PA3JIMYHBIX S3bIKOB MAaTEMATHKHU
(CJIOBECHOTO, CHUMBOJIMYECKOTO, rpaduueckoro), cCBOOOJHOro Mepexoaa C

no
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OJHOTO  s3bIKa Ha Jpyrod Uil WUIFOCTPALMM, HHTEPIpETaLuH,
apryMEeHTaluu U J10Ka3aTeIbCTBa;

5. MpoBEeAEHUS J0KAa3aTeNbHBIX PACCYXKIACHUH, apryMEHTALMH, BbIIBHUKEHUS
TANOTEe3 U UX 000CHOBAHUS;

6. momcka, cucCTeMaTH3allMM, aHalIM3a W Ki1accuukanuu uHGOpPMaLUH,
UCIIOJIb30BaHUsl Pa3HOOOPa3HBIX MH(GOPMAIIMOHHBIX HCTOYHHUKOB, BKIIOYAs
y4eOHYI0 U CIPABOYHYIO IUTEPATypy, COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJIOTHH.

B kypce reomerpun 9-ro kiacca popmupyercs nonstue sekropa. Ocodoe
BHUMAHME YZEISIETCS BBINOJHEHUIO ONEPALMM HAJl BEKTOPAMU B T€OMETPUUYECKON
dopMe. Yuamuecs TONONHSIOT 3HAHUS O TPEYTOJIbHUKAX CBEJCHUSIMHU O METOJaX
BBIYMCIICHHSI JJIEMEHTOB IIPOM3BOJIBHBIX TPEYTOJIBHUKAX, OCHOBAaHHBIX Ha
TEOpeMax CHHYCOB M KOCHUHYCOB. JlarOTCS CHCTEMAaTU3WPOBAHHBIE CBEICHHUS O
NpPaBUIBHBIX MHOTOYT'OJIBHHKAX, 00 OKpPYXHOCTH, BIHWCAHHOMW B TpPaBUJIbHBII
MHOTOYTOJIbHUK W omnucaHHoi. Ocoboe MeCTO 3aHMMaeT peIIeHHE 3ajad Ha
npumMeHeHue ¢opmyn. Jlatorca mnepBble 3HaHUS O JBUKEHUHU, IOBOPOTE U
napajielbHoM TniepeHoce. Cepbe3HOe BHUMAHHUE YJenseTcss (POpMUPOBAHUIO
YMEHUH paccyXaaTh, JeNaTh MPOCThIE J0KAa3aTeIbCTBA, J1aBaTb OOOCHOBaHUSA
BBINIOJIHAEMBIX JeicTBU. [lapamienbHO 3aKiaaAbIBatOTCS OCHOBBI ISl U3YUYEHUS
CUCTEMATUYECKUX KYpPCOB CTEPEOMETpPUHU, (U3UKU, XUMHH U JIPYTUX CMEKHBIX
IIPEIMETOB.

JlaHHO€ MJIaHUPOBAaHUE OIpPENENsAeT JOCTaTOYHBIH 00BEM y4eOHOTO BPEMEHU
JUISL TIOBBIILIEHUSI MAaT€MATHYECKUX 3HAHUM ydalluxcsl B CPEIHEM 3BEHE ILIKOJIbI,
yJIy4IIEHUS] YCBOCHUS IPYTUX YUE€OHBIX MPEAMETOB.

KonndecTBO 4acoB MO TeMaM U3MEHEHO B CBSI3H CO CIIOKHOCTBIO TEM.
[TpomexyTouHas aTTecTanys MNPOBOAUTCS B (OpME TECTOB, CaMOCTOSITENbHBIX,
IIPOBEPOYHBIX PA0OT U MaTEMaTUYECKUX AUKTAHTOB (1o 10 - 15 MuHYT) B KOHILIE
JIOTUYECKU 3aKOHUYECHHBIX OJIOKOB yueOHOr0o MaTepuasna
JI71s1 OLleHKH Y4eOHBIX JOCTUKEHUN 00yHarOIINXCS UCTIOIb3YETCS:
TEKYILIUH KOHTPOJb B BUJI€ TPOBEPOUHBIX padOT U TECTOB;

1. TemaTM4ecKuid KOHTPOJIb B BUJIE KOHTPOJIbHBIX padoT;

2. WUTOTOBBIA KOHTPOJIb B BUJI€ KOHTPOJIbHOM pabOThI U TeCTa.
Conep:xanue o0yuenust 9 Kiacc
1. Bextopsl. (12 4.) Meton koopaunar (10 4.)
[Tonsitue BekTopa. PaBeHCTBO BeKTOpOB. CJOKEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOkKEHUE BEKTOpa Ha 4ucio. Pas3iioxkeHne BEKTOpa M0 JBYM HEKOJUIMHEAPHBIM
BekropaMm. Koopaunarel Bektopa. IIpocreimme 3amaun B KOOpAMHATAX.
YpaBHEHUsI OKPYXKHOCTH M IpsiMOu. [IpuMeHeHrne BEKTOpPOB M KOOpPJIHWHAT IIPHU
pELIeHNH 3a1ad.
OcHOBHAsl LEJb - HAYYUTh YYalIUXCsl BBIMOJHATH ACHCTBUS HAJ BEKTOpaMHU Kak
HaIpaBJICHHbIMU OTPE3KaMH, YTO BAXHO JIJIsi MPUMEHEHHUS BEKTOPOB B (PU3MKE;
MO3HAKOMUTh C MCIOJIb30BAHMEM BEKTOPOB M METOJa KOOPJAMHAT NP pEUICHUHU
reOMETPUYECKUX 3adad. BekTop ompenensieTcs Kak HalpaBJIEHHBIM OTPE30K U
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JNEUCTBUS HaJl BEKTOPAMH BBOJSITCSA TaK, KaK 3TO MPUHATO B (pu3uKe, T. €. Kak
JIEWCTBUS C HAMPABJICHHBIMU OTPE3KAMU.
3HaTh /MOHUMATH:
MOHSATHUE BEKTOPA, HAIIPABIIEHHE BEKTOPA, PABEHCTBO BEKTOPOB;
(bOpMYyIIBI 7151 OTIpEACIICHHS] KOOPAUHAT BEKTOPOB

YMers:
BBITIOJTHATh OMNEpAllMi HaJl BEKTOpaMM (CKJIAJbIBaTh BEKTOPHI MO MpaBUIaM
TPEYroJIbHUKA M TapajuieiorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH ABYX
JTAHHBIX BEKTOPOB, a TaK)K€ BEKTOP, PaBHBINA MPOU3BEJICHUIO IAHHOTO BEKTOpa Ha
JTAaHHOE YHUCJIO);
MPUMEHSTHCS METO] BEKTOPOB K PEIICHUI0 FTE€OMETPUUECKHX 3a/1ay.
npuMeHeHus: (GOpMyJbl Ul HAXOXKJICHUS KOOPAMHAT CEpPEeAMHBI OTpE3Ka,
pacCTOSTHUSL MEXAY JBYMSI TOUKaMU;
COCTaBIISAITh YPAaBHEHUS OKPY>KHOCTH U MPSMOU B KOHKPETHBIX T'€OMETPUYECKUX
3a/1ayax.
Kontponbshas padora Nel,2
2.  CooTHOmIEHWUS  MEXAYy  CTOPOHAMH W  yIJIAMH  TPEYTOJIbHHKA.
CkansipHoe pou3BeieHre BEeKTOpOoB. (14 4.)
CkansipHoe npousBefieHue BeKTOpoB. CHHYC, KOCUHYC M TaHreHC yria. Teopemsl
CUHYCOB W KOCHHYCOB. PemieHue TpeyroibHUKOB. CKalsipHOE MPOU3BEICHUE
BEKTOPOB U €r0 MPUMEHEHUE B FTEOMETPUYECKHX 3a7adax.
OcHoBHas Llenb - pa3BUTh YMEHHUE yYAIIMXCS NPUMEHATh TPUTOHOMETPUUYECKUI
amnrmapar Ipu pelIeHUU TeOMETPUUECKUX 3a/1a4.
3HaTh/IOHUMATh:
MOHATHS CUHYCA, KOCUHYCA, TAHT€HCa yTJIa;
OCHOBHBIE TPUTOHOMETPUYECKHUE TOK]IECTBA;
dbopMyJIbl ISl BEIYUCIICHUSI KOOPAUHAT TOUKH;
TEOPEMY CUHYCOB, TEOPEMY KOCUHYCOB;
MOHSATUE YTJIa MEXAY BEKTOPaMU,
CKJISIPHOTO MPOU3BEICHUSI BEKTOPOB.
YMers:
HaxOJWUTh 3HAYECHUS CUHYCA, KOCHHYca U TaHreHca 1 yrios ot 00 go 1800;
M0JIb30BaTh OCHOBHBIMU TPUTOHOMETPUUYECKUMH TOXKJECTBAMU JIJIi HAXOXKICHUS
KOOPAMHAT TOYKH, YIPOILIEHUS] TPUTOHOMETPUUYECKHUX BBIPAKEHUI;
MIPUMEHSITh TEOPEMBI CHHYCOB U KOCUHYCOB ISl PEIIEHUSI TPEYTOJIbHUKOB
KonTtponbshas padora Ne3
3. JlnuHa OKpy>KHOCTH U TuIomaas kpyra (12 4.)

[IpaBuiibHBIE MHOTOYTrOJIbHUKH. OKpPYKHOCTH, OMUCAHHAS OKOJO MPaBUIBLHOIO
MHOIOYTOJIbHUKa W BOMcCaHHas B Hero. IlocTpoeHune  MpaBHIIbHBIX
MHOT'OYTOJIbHUKOB. J{7TnHa okpyxHOCTH. [Tn0o1mans kpyra.
OcHoBHast llenp - pacmMpuTh 3HAHME YYaAlIUXCSA O MHOTOYTOJbHUKAX;
paccMOTpeTh MOHATHS JIMHBI OKPY>KHOCTU U TUTOIIAA Kpyra U GOpMYJIbI JJIsl UX
BBIYUCIICHUS.
3HATh/TIOHUMATB:
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OIpeJiesieHHe MPABUIILHOIO MHOTOYTOJIbHUKA
TEOPEMBI 00 OKPY>KHOCTSAX, ONMHCAHHON OKOJIO MPABUIBHOIO MHOIOYTOJIbHUKA U
BIIMCAHHOU B HETO.
(bopMyTIBI, BBIpaKAIOIINE CTOPOHY MPABUIBHOTO MHOTOYTOJBHUKA W PaguycC
BIIMCAaHHOM B HETO OKPY>KHOCTU Y€pe3 paJinyC OMMCAHHON OKPYKHOCTH
YMeTs:
C TOMOIIBIO ONHUCAHHOM OKPYXHOCTHM peliarh 3aa4d O IOCTPOCHUU
MPaBUJIBHOTO  IIECTUYTOJIbHUKA W TPaBUJIBHOTO 2 N -yrojibHUKA, €CJIH JIaH
MPaBUJIbHBIN N-YTOJIHUK;
pemaTh 3aJja4i Ha HaXO0XJACHUE CTOPOHBI MPABUIIBHOIO MHOTOYTOJIbHUKA, paguyca
BIIMCAHHOW B HETO OKPY>KHOCTH U ONMMCAHHOU OKOJIO HETO;
HAXOJIUTh JUIMHY OKPY>KHOCTH M IUIONIA/Ib Kpyra
Koutponbshas padora Ned
4. JIsuxenus (11 4.)
Otobpaxkenue miockocTu Ha ceds. [lonstue aBmkenus. OceBasi U LIEHTpaJIbHAS
cummMmeTpud. [lapaiensubiii nepenoc. [loBopor. Hanoxenns u nBuxeHus.
OcHoBHast llenb - MO3HAKOMHUTH Yy4YalllMXCsl C TOHATHEM JBWKEHHUS U €ro
CBOMCTBaMH, C OCHOBHBIMM BHJaMHU JIBUKEHUM, CO B3aMMOOTHOUICHUSIMU
HAJIOKEHHUH 1 IBUKCHUM.
3HATh/TIOHUMATh:
MOHSATHE JIBUKEHUS IJIOCKOCTH;
BUJIBI IBMKEHUS (OceBasi U LIEHTpalIbHAasi CUMMETPHS , MapalieIbHBIN MEPEeHoc |,
MOBOPOT )
YMeThb: CTpOUTh 00pa3bl TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJbHUKOB MIPU OCEBOM U
LEHTPAJIbHON CUMMETPHUSIX, MAPAIIIETBHOM MIEPEHOCE, TOBOPOTE.
006 akcromax reoMeTpuu
becena 00 akcmomax Mo reoMeTpuHu.
OcHoBHast llens - nmate Oosiee r1yOOKO€ MPEICTABICHHE O CHUCTEME aKCHOM
MJIAHUMETPUM M aKCMOMaTH4YeCKOM MeTojie. B maHHOM Teme paccka3blBaeTcsi O
Pa3JIMUHBIX CHUCTEMaX aKCMOM I'€OMETPHUH, B YACTHOCTU O PA3JIMYHBIX CIOco0ax
BBEJICHUS MOHSTHUSI PaBEHCTBA (DUTYD.
KontponbHas padota Ne5
6. IloBTOopenwue. Pemenue 3amau
CucremMaru3anys 3HaHUM U YMEHUI 110 T€OMETPHUH 32 KypC OCHOBHOM IIKOJIBI.
KontponbsHas padota Ne6
TpebGoBaHus K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB OCHOBHOM IIKOJIBI
3HaTh/TOHUMATH:
1. cymecTBO  MOHSATUS  MAaTeMaTHYECKOro  JIOKA3aTeNbCTBAa;  MPHUMEPHI
JI0Ka3aTEIbCTB;
2. CYILECTBO MOHSTHS aIrOPUTMA; IPUMEPHI aJITOPUTMOB;
3. Kak UCIOJB3YIOTCS MaTeMaThuueckue (popMyJibl, ypaBHEHHUS U HEPABEHCTBA;
MpUMEPBI UX MPUMEHEHUS JIJIsl PEIICHUs] MaTeMaTHYECKUX U MPAKTUUECKUX
3a/1ay;
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4. xakuM o0pa3oM reoMeTpHsi BO3HUKIIA U3 MPAKTUUYECKUX 3a7ad 3eMIIeMEpHs;
MPUMEPHl TEOMETPUUECKUX OOBEKTOB M YTBEPKACHUN O HUX, BAXKHBIX AJIS
MIPAKTUKH,

5. CMBICA  MA€aNM3allMM, IO3BOJSIOIIEH  pemarb  3aJaud  peajbHOU
JNEUCTBUTEIBHOCTH MAaTEMAaTUYECKMMH METOJAMH, TPUMEPHI OMIMOOK,
BO3ZHMKAIOIIMX NPU WACATU3ALNN;

YMers:

1. monb30BaThCS TEOMETPUYECKUM  SI3IKOM  JIJIE  OMHUCAHUSA TMPEIMETOB
OKPYaIOIIEro MUPa;

2. pacmo3HaBaThb TeoMeTpuyeckue (Urypbl, pa3iuyarb UX B3aUMHOE
PacCIoJIOKEHUE;

3. u3o0pakaThb reoMeTpuyeckue (Urypbl; BBIMOIHATH YEPTEKHU IO YCIOBHUIO
3aJlay; OCYILIECTBIATh IpeoOpa3zoBanue puryp;

4. BBIYUCIATH 3HAYECHUS T€OMETPUYECKHUX BEJIMYUH (JIJIMH, YIJIOB, IJIOMIA/EH), B
TOM 4YHUCJE: ONpPENeNsATh 3HAYEHUE TPUTOHOMETPUYECKUX (YHKIHMA TI0
3aJlaHHBIM 3HAYEHHUSAM YIJIOB; HAXOJHUTHh 3HAYEHUS TPUTOHOMETPUYECKHX
(GyHKLHMIA 110 3HAYEHUIO OJJHOM U3 HUX; HAXOAUTh CTOPOHBI, YIJIbl U MJIOIIAIU
TPEYTOJIbHUKOB, JIyT OKPY’KHOCTH, IUIOIIAJEH OCHOBHBIX I€OMETPUYECKHUX
¢buryp u Qpuryp, COCTaBJICHHbIX U3 HUX;

5. pemiaTh TeOMETPUYECKHUE 3a/1aHUs, ONMPASICh HAa U3yUYEHHbIE CBOMCTBA (pUryp
U OTHONICHUH MEXIy HHMH, NPUMEHSS OTOJHUTEIbHBIE MOCTPOCHUS,
anreOpanyeckuii M TPUTOHOMETPUYECKHM  ammapar, CcooOpaxeHus
CUMMETPHH;

6. MpoOBOAUTH JTOKA3aTeNIbHbIE PACCYXKICHUS MPHU PEIICHUU 3a/1ad, UCIOJIb3Ys
U3BECTHBIE TEOPEMbI, OOHAPYKUBAsT BOZMOKHOCTH JJISl X HUCIIOJIb30BAHUS;

7. pemiaTh NpOCTEHIINE NIAHUMETPUUECKUE 3a]Ja4l B IPOCTPAHCTBE.
UCITI0JIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHHS B IPAKTUYECKOH AESITEIIbHOCTU U
MOBCEHEBHOM KU3HU JJISL:

8. omucaHus pealbHbIX CUTYallUid Ha A3bIKE T€OMETPHH;

9. pacyeToB, BKJIIOYAIOLIUX MPOCTEHIINE TPUTOHOMETPUUECKUE (POPMYJIbL;

10.pelieHnst reOMETPUUECKHUX 3a/1a4 C UCIIOJIb30BAaHUEM TPUTOHOMETPUH

11.pemieHuss ~ NpakTUYECKUX  3aJay,  CBS3aHHBIX C  HAXOXKIECHUEM
r€OMETPUYECKUX BEJIMYUH (UCIOJIb3Ysl NPU HEOOXOAUMOCTU CIPABOYHUKH U
TEXHUYECKUE CPECTBA);

12 mocTpoeHut TeOMETPUUECKUMHU HHCTPYMEHTaMU (JIMHEWKa, YTOJbHUK,
HUPKYJIb, TPAHCIIOPTHD).

Onucanue  y4e0HO-METOAMYECKOI0O M MATePHAJbHO-TEXHHYECKOI0

o0ecneyeHns 00pa3oBaTeJabHOIO MpoLecca

1. HopmatuBHble nokymeHThl: IlpuMepHass mnporpamMmma OCHOBHOTO —OOILETro
oOpa3oBanus 1o matemaTtuke. [lnaHupyembie pe3yiabTaThl OCBOCHHS MPOTPAMMBbI
OCHOBHOTI'O 00IIIET0 00pa3oBaHMUs.

2. T'eomerpus: 9 kmacc: y4eOHWK JUIsl ydaluxcs 00IIeoOpa3oBaTEIbHBIX
opranm3ammii / A.I''Mep3nsak, B.b.Ilomonckuit, M.C.Skup. — 2-¢ wusm.,- M.:
Benrana-I'pad, 2021.
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3.A.I'' Mepansk. «3yuaem reomerputo B 7 — 9 kimaccax» 2021.

4.T'eomerpust 7-9 ki CamMOCTOSATENbHBIE M KOHTPOJBHBIE PAa0OTHl K YUEOHUKY
A.I''Mep3nsaka u ap:paspe3nbie kaptouku// Coct. M.A. Huenckas.-Bonrorpan:
VYuaurens, 2021.

5.3BaBuu JI.U. u np. KonTtponsHbie m mpoBepouyHbie paboThl. ['eomerpus 7-9.
Metoauueckoe ocobue. M.: [Ipoda, 2021.

Texaudeckue cpencTsa 00yueHus

KomMrmbroTep, MeIuanpoekTop, MHTEPAKTUBHAS TOCKa

HNurtepHeT-pecypcehbl

1. www.edu - "Poccuiickoe oopa3zoBanue” denepanbHblii IOpPTA.
2.www.school.edu - "Poccutickuii 0011c00pa3oBaTebHbIi mopran'.

3. www.school-collection.edu.ru/ Ennuas KOJUIEKIUS 1 (ppoBHIX
o0pa3oBaTeIbHBIX PECYPCOB

4., www.mathvaz.ru - docke mKOJIBHOTO YUUTES] MATeMAaTHKH

JlokyMeHTarus, pabouue MaTepUalIbl I yUUTEIs MaTeMaTUKH
5. www..it-n.ru"CeTb TBOpUYECKUX yUUTEINCH"

6. www .festival.1september.ru ®ectuBanp nemarorudyeckux uaci "OTKpPBITHINR
YpoK"

Jlurepatypa ansa yuurens:

['eomerpusi: 9 wiacc: ydeOHMK JIs  ydammxcss  oO1ieo0pa3oBaTeIbHBIX
opranmzanuii / A.I''Mep3nsak, B.b.Ilononckuit, M.C.Sxup. — 2-e¢ wusn.,- M.:
Benrana-I'pad, 2020.

3uB b.I'., Meiiniep B.M. «/Ilunaktuueckne Matepuaiibl MO0 TEOMETPUH 9 KIacc».—
M.: IIpocBemenue» 2020.

CvmupuoB B.A. «['eomerpusa. Ilnanumerpusi»/ Ilom pen. A.Jl.CeméHnona,
N.B.Amenko.-M.MIIHMO, 2021.

banmasa O.H. «I'eomeTpus: 3amaun Ha TOTOBBIX udepTekax: 7-9 kmacce»/PoctoB
H/]1: ®enuxc, 2019.

Koxos B.M., Karamesa I'./l., KpaiineBa JI.b. «Ypoku reomerpuu B 7-9 kiaccax:
Metoauyeckue peKOMEHJaluh TMpUMEpPHOe IaHupoBanue: K ydueOHUKY
A.TI''Mepansaka M.:Bentana-I'pad,2019

H.®. T'aBpunosa [loypounsie pazpabotku no reomerpuu. 9 knacc.-M. : BAKO,
2005.- 320 c. 2018.

denepanibHOE  AAPO  coiaepkaHus — obmiero  oOpazoBanms/Poc.akan.Hayk,
Poc.akan.o0pazoBanus; mnon pen. B.B. KosmoBa, A. M. KonmakoBa — M.:
[Ipocsemenue, 2019.

denepanbHBIN rOCyJapCTBEHHBIM 00pa30BaTENbHBIN CTAHIAPT OCHOBHOTO OOIIETO
oOpazoBanust/M-Bo oOpazoBanusi u Hayku Poc. @enepannu — M.: TlpocBemenue,
2018.

[Iporpammel 00111€00pa3oBaTeNbHbIX yupexaeHuil. ['eomerpus. 7 - 9 Kiacchl.
Cocrasutens: bypmuctposa T.A. — M.: [IpocBemenue, 2021 r.

['eomerpusi: 9 kiacc: ydeOHMK JUIs  ydammxcs —oO1ieoOpa3oBaTeIbHbIX
opranuzauuii / A.I''Mep3nsak, B.b.Ilononckuii, M.C.Axup. — 2-e wusn.,- M.:
Benrana-I'pad, 2021.
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KouTtponbHo-u3Meputenbabie  Marepuanbl. ['eomerpus 9 kmacc/Coct.JI. 11
[Tomosa. 2020.

CaMocTosTeIbHbIE M KOHTPOJIbHBIE paOOTHI 1O anredpe u reoMeTpuu i 9 kiacca
/ EpmioBa A. I1., l'omo6opoarko B. B. — M.: Unekca — 2019.

["aBpuiioBa H. @. YHHBEpcalbHbIE IOYPOUYHBIE pa3padOTKU IO reOMETpHUH: 9 Kitacce
— M.: Bako, 2020.

['eometpus. Junaktuueckue marepuansl. 9 kinace/ b. I'. 3us, B. M. Meiinep — M.
IIpocsemienue, 2020.

['eomeTpus. Temaruueckue tectol. 9 knacc/ T. M. Mumienko, A. J[. binakos — M.
IIpocBemnienue, 2021.

PabunoBuy E. M. 3anaun u ynpaxxHeHUs: Ha TOTOBBIX 4epTexax. 7 — 9 Kiacchl.
['eomerpust — M.: MJIEKCA, 2019.

dopMUpOBaHUE BBIUMCIUTEIBHBIX HABBIKOB Ha YpOKaXx MareMaTuku. 5-9
kiaccel/XiesHiok H. H., UBanosa M. B. — M.: Hnekca, 2020.

['eometpusi. 7 — 9 kimacchl: onopHble KOHCTEKThI. KimtoueBblie 3amaun/ aBT.-cocT. T.
A. Jlenexuna — Bonrorpan: Yuutens, 2021.

Jns yuenuka:

['eomerpusi: 9 wiacc: ydeOHMK JJIs  ydammxcss  oO01ieo0pa3oBaTeIbHBIX
opranmzarmii / A.I'.'Mep3msak, B.b.Ilonmonckmii, M.C.Axup. — 2-e m3g.,- M.:
Bentana-I'pad, 2019.

A.I''Mepansk, B.b.Ilomonckuit, M.C Skup. — 2-e¢ u3a.,- M.: Benrana-I'pad, 2019.
['eometpusi: Pabouas terpans ansa 9 knacca. M.: Benrtana-I'pad, 2022

Kanennapno — TEMATUYIECCKOC IVIAHUPOBAHUE

( 2 yaca B Hezento, Bcero 68 yacos)

Ne Coaepxanue Koua- Hara IIpumevanue
YPOKa BO NpoBeCHUS
ILinan dakTHy.
yac
1-6 IToBTOpEeHue Kypca reomerpun 8 Sugac.| 2-7.09.
KJ1acca
7 Bxoanast aiMUHHCTPATHBHAA 1 11.09
KOHTPOJIbHAsA padoTa
| | I'nasal. Pemienue TpeyrojibHUKOB | 12 |

8 | Tpuronomerpuueckue ¢pynknuu yrima or| 1 | 15.09.
0 o0 180°

9-10 | Teopema KOCHHYCOB 2 | 18-21.09
| 11-12| Teopema cuuycoB [ 2 [ 22-23.09.] |
| 12-14| Pemennie TpeyroapHUKOB | 3 | 25-29.09. ‘ |
15 | ®opMynbl 171 HAXOXKJICHHS TIIOMIATH 1 |210

TPEYrOJIbHUKA
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16 | BueBnmcanHas okpyxHocTh| 1 | 6.10.
TpeyroiabHUKa™
17 | CamocrostenbHass  pabora Nel Bf 1 | 8.10.
TECTOBOU opme
18 KoHntponbnas padora o teme «Pemenune| 1 12.10.
TPEYTOJILHUKOBY
I'naBa2. [IpaBujibHbIE 7
MHOTOYT0JIbHUKH
19-20 | [IpaBuabHBIC MHOTOYrOJbHHKH W ux| 2 | 14-16.10.
CBOMCTBA
21 | O nmocrpoeHum  mpaBWwiIbHBIX  N-| 1 | 20.10.
YTOJBbHUKOB™
| 22-23 | Jnuna oxpyxHoctu. [Inomans kpyra | 2 | 22-23.10
24 | CamocrtositenbHast ~ pabora Ne2 B| 1 3.11
TECTOBOH opme
25 | KonrpomabHas pabora Mo teme| 1 |6.11.
«IIpaBrIIbHBIC MHOTOYTOJIBHHKI
I'naBa3. /lekapToBbI KOOPAMHATHI 10
26-27 | PaccrossHue Mexay IByMs TOYKaMu c| 2
3aJJaHHBIMHA KOOPJIMHATAMHU.
28 | KoopauHaTel cepeIMHbI OTpe3Ka 1
29 | YpaBHeHue ¢burypsi. VYpaBuenune| 1
OKPY>KHOCTH
30-31 | YpaBHeHue npsiMoit 2
32 | YrnoBoii ko3 UIHEHT TpsSIMOi 1
33 | Merox koopauHAT* 1
34 | CamocrositenbHass  pabora Ne3 B| 1
TECTOBOU opme
35 | KonrponsHas  pabora mo  Teme| 1
«/lexapToBBI KOOPIUHATHDY
| | I'naBa4. BekTopnl | 13 | H
| 36 | [TonsiTue BekTOpa | 1 | H
37 | KoopauHaThl BEKTOpa 1
| 38-39 | CrnoxeHne M BBIYUTaHHE BEKTOPOB | 2 | H
39-40 | YMHOXeHHE BEKTOpa Ha YUCIIO 2
41 | [IpumeHeHHne BEKTOPOB*™ 1
42-43 | CransipHOE NMPOU3BEICHUE BEKTOPOB 2
44 | CamocrositenbHass ~ pabora Ne4 B| 1
TECTOBOU opme
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45

KonrponsHas  pabora mo  Teme
«BekTops»

I'naBaS. I'eomerpuueckue
npeodpazoBaHus

11

46-47

JBuxenne (mepemernieHue)  QUTYpEHL.
[TapajutenpHBIN IEPEHOC

48-49

OceBas cummerpus

50-51

IlenTpanbHas cummerpus. IloBopor

52

I'omoretus. [logobue dpuryp

53-54

[Ipumenenue mnpeoOpa3zoBaHus GUTYP
[IPH PENICHUU 3329

NI DN DN

55

CamocrositenbHass ~ pabota NeS B
TECTOBOU opme

56

Koutponbnas  pabora mo  Teme
«I"eomerpuueckue nmpeodpa3oBaHus

Pa3nen: 3akiounTeIbHOE IOBTOPEHHE
NPH MOATOTOBKE K HTOTOBOI
aTrecTanuu

| 66 |

HToropasi KOHTPOJIbHAsi paboTa |

| 67-68|

Peseps Bpemenu |

TemaTH4yeckoe IJIAHUPOBAHUE

Haumenosaunue
pAa3/IeJIOB U TEM

Bcero
4acoB

KontponbHbie
paboThI

~NOo o1 b~

BBoaHoe noBropeHune

BxomgHass aammMuHUCTpaTUBHAs

KOHTpOJIbHasA paboTa

['maBa 1. Pemenue
TPEYTOJbHUKOB
Tpuronomerpuueckue
¢bynkuuu yria ot 0° no 180°
Teopema KOCHHYCOB
Teopema cuHyCOB

Permienne TpeyroasHUKOB
Tpuconomempus — nayka o6
UBMEHEeHUU MPey2OTbHUKOE
@opMyJIbl 111 HAXOKACHUS
IJIOIIA/IA TPEYTOJIbHUKA
Buesnucanuas okpyjicHocmo

2

16

N

= W NN
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10

11

12

13

14

15
16
17
18

19
20

21
22
23

24

25

26

27
28
29
30

mpey201bHUKa
['naBa 2. [IpaBunbHbIE
MHOTOYTOJIbHUKHU
[IpaBunbHBIE MHOTOYTOJIbHUKH
1 UX CBOMCTBA

O nocmpoenuu npagunrbHuix N-
V2OJNbHUKO8

Jmna okpyxHocTH. [Lnomans

KpyTa

I'naBa 3. [IekapToBbI
KOOPJIMHATHI

Paccrostnue mexny nByms
TOYKaMU C 33JaHHBIMHU
KoopauHatamu. KoopamHatel
CepelIMHbI OTPE3Ka
VYpaBHeHue purypol
YpaBHEHHUE OKPYKHOCTH
YpaBHeHUE IPAMOUN
VYoot korhduireHt
IIPSAMOMN

Memoo koopournam

Kax empounu mocm meancoy
eeomempuell u aneebpou

['maBa 4 . Bextopsl

[TonsiTue BekTOpa
Koopaunatel BekTOpa
Cl10’)keHUE 1 BBIYUTAHUE
BEKTOPOB

YMHOXEHHE BEKTOPA HA YUCIIO
[IpuMeHeHnE BEKTOPOB
CkansipHoe IpOU3BE/ICHHE
BEKTOPOB

I'naBa 5. I'eomeTpuueckue
npeodpa3oBaHUs

JBuxeHue (mepeMerieHue)
¢burypsl. [TapaniensHbIit
nepeHoc

OceBast cuMMeTpHs
I{enTpanpHass CUMMETPUS .
IToBoport

["omotetus. [lonobue guryp

14
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31 [Tpumenenue npeobpazoBanus | 2
buryp npu perieHnu 3aaad

32 HToroBoe moBTOpEeHNE 1 1
33 HroroBas koHTponpHas pabota | 1

Bcero 68 yacos

**B  TeueHHe roga BO3MOXHBI KOPPCKTUBBEI TEMATUYCCKOI'O ILUIAHWUPOBAHHA, CBSA3aHHBIC C
00BEKTUBHBIMH IMpUInHaMU.
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Kanenz{apno-TeMaaneCKoe NJIAHUPOBAHHE

1/

Coneprxanue
yueOHOTO
Marepuaia

Komunuects
0 4acoB

ara

IIJ1aH

daxt

IJ1aH

daxt

XapakTepuCTUKa OCHOBHBIX BHJIOB JICATEIILHOCTH
YYCHUKA
(Ha ypoBHE yUEOHBIX JEHCTBUIA)

UKT,
3CT,
U JIp.

OI'E

TI'naea 1.

Pemienue TpeyroibHukos 18

[ToBTOpEHME
Kypca reoMeTpuu
8 kiacca + 3 yaca

PeryasituBublie: Qopmynuposams:

onpeoeneHus: CUHYCa, KOCUHYCa, TAHIT€HCA, KOTaHT€HCa
yrjia ot 0 10 180"

€60ticmeo CBSA3U JUIMH TMaroHaiel u CTOPOH
napajenorpaMmma.

Dopmynuposams U pa3bsICHATH OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO.

Buviyucisams 3HaUu€HNE TPUTOHOMETPUYECKON (PYHKIINU
yria 1o 3Ha4eHUIO OJTHOW U3 €ro 3aJJaHHbIX (QYHKIIMH.
Dopmynuposams u 00KA3b16aMb TEOPEMbI: CUHYCOB,
KOCHHYCOB, CJI/ICTBUS U3 TEOPEMbl KOCUHYCOB U
CHUHYCOB, O IUIOLIA/IM ONIMCAHHOTO MHOT'OYTOJIbHUKA.
3anucvieame u doxazvieams GOPMYJIbI IS
HaXO’KJICHUS TUIOIIAN TPEYTroJbHUKA, PallyCcoB
BIIMCAHHOW M OITMCAHHOM OKPYXHOCTEUN TPEyTrOJIbHUKA.
IIpumenamo U3y4eHHbIE ONPENEICHUS, TEOPEMBI

1 GOpMYJIbI K PELICHHIO 3aa4

Io3naBaTenbHbIE:

CamocmosmenvHo onpedensims yeau CBOEro o0ydeHus,
CTaBUTbh U (POPMYJIHUPOBATH JUIsI c€0sl HOBBIE 3a/1a4H B
yué0e, pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH
MIO3HABATEJILHON 1€ATEIbHOCTH;

CoomHocumu ceou Oeticmsusl ¢ TIIAaHUPYEMbIMU
pesynbratamu. Ocyuecmenams KOoHmpoib CBOEN
JeSITEIbBHOCTH B MPOLIECCE TOCTHXKEHUS pe3yJibTaTa.
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Onpedenamsb cnocobwvl NEACTBHUIA B paMKax
HpeAI0KEHHBIX YCIOBUH U TpeOOBaHHH,
KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBHH C
M3MEHSIIOIICHCS CUTYalUeH;

KoMMyHHKaTHBHBIE:

Yuumwieams pa3Hple MHEHUSL.

Ymemsb nipu HEOOXOAUMOCTH OTCTAUBATh TOUYKY 3PEHHS,
apryMEHTHpPYS €€ U MoATBepXKaast hakTaMu

CuHyc, KOCHHYC,

4 | TAHTeHC H
KOTAHI'€HC yIJIa OT
0 o 180°

5 | Teopema

g | Kocumycos

7

8 | Teopema cuHycoB

9

10

11 | Pemenue

19 | TPEYTOIBHHKOB

13

14 | ®opmynsl ans

15 | HaxoxneHus
TUTOTIA M

16 | TpeyronpHuKa

17

7.2.10

7.2.11

7.2.11

7.2.11

7.5.7
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18 | Konmponvuasa
paooma Ne 1

I'naga 2
IIpaBuibHbIE
MHOTI'0YT0JIbHUKH

19 | IlpaBunbHBIC

MHOT'OYT'OJIbHUKH

20 o
1 UX CBOMCTBA
21
22
23 | Jlnuna
OKPYHOCTH.
24
ITmomans xpyra
25

26 | Konmponvnas
paooma Ne 2

PeryasituBHble:

lloschamb, 9TO TaKOe LEHTP U LIEHTPAJIBHBIN yIoJ
IIPABUJIBHOT'O MHOT'OYTOJIbHUKA, CEKTOP U CETMEHT
KpyTa.

Dopmyauposamy.

onpedesnerue TPaBUIbLHOTO MHOTOYTOJIbHUKA;

c6oticmea NMPABUIIBHOTO MHOTOYTOJIbHUKA.
lokazviéams CBOMCTBA IPaBUIJIBHBIX MHOTOYTOJIbHUKOB.
3anucvieamo u pazvacHames GOPMYIIbI ITUHBI
OKPYXHOCTH, IUIOIIAIU Kpyra.

3anucvisams u 0oxazvieams HOPMYITBI JITUHBI TYTH,
IUIOINAJM CEKTOpa, (hOPMYJIbl JJIsl HAXOXKAECHUS PaNyCOB
BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTEH IPABUIIBHOTO
MHOT'OYT'OJIbHUKA.

Cmpoums ¢ IOMOIBIO HUPKYJIS U JINHEHKH [TPaBUIIbHbBIE
TPEYrOJIbHUK, YETBIPEXYTOJIbHUK, IIECTUYTOJIBHUK.
IIpumensimv U3y4EHHBIE ONPEICICHUS, TEOPEMBI

U GOPMYJIBI K pEIIEHUIO 3a/1a4

Io3naBaTenbHbIE:

Hnniocmpupoeéame N3y4eHHBIE IIOHATHS U CBOWCTBA
¢buryp, onpoBepraTb HEBEpHbIE YTBEPKICHUS;
Komnemenmnocms B 0651aCTH UCTIONIB30BAHUS
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;
KommyHunkaTuBHbIC:

Ogopmasimes MBICIIA B YCTHOUN M MUCHbMEHHOM peuu C
Y4ETOM pEYEBBIX CUTyaLUHl.

Ymems nipu HEOOXOAMMOCTH OTCTaNBaTh TOUKY 3pEHUS,

7.3.5

7.5.2

7.5.8
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apryMEeHTHpYs e€ U MOATBepXkask (paKTaMH.
Ymems KpUTUUHO OTHOCUTBCS K CBOEMY MHEHHMIO.

I'naga 3
JexapToBbI 11
KOOPIAMHATHI HA (20)
TJIOCKOCTH
27 | Paccrosiaue 3 PeryasituBHble: 6.2.3
og | MEKIY MBYMS Onucviéamsv NPSIMOYTOJBHYIO CUCTEMY KOOP/IUHAT.
TOYKaMHU C Dopmynuposamy: ONpeNieNieHue ypaBHEHUs (PUTYPHI,
29 | 3amaHHBIMU HEO0XO0JIMMOE U IOCTATOYHOE YCIIOBHSI NAPaLICIIbHOCTH
KOOpJMHATAMH. JIBYX TPSMBIX.
Koopaunatet 3anucvieams u dokazvieams HOPMYITBI PACCTOSHUS
CepeIUHBI OTPE3Ka MEXJTy IBYMsI TOYKaMHU, KOOPAMHAT CEPEIUHBI OTPE3Ka.
Bvisooums ypaBHEHHE OKPYKHOCTH, 00IlIee ypaBHEHUE
30 | YpaBHeHue 3 umo yp Py » OUIEE JP
MPSIMOM, YpaBHEHUE MPSMOU C YTIIOBBIM
burypsl.
31 KO3 HUITHECHTOM. 6.2.5
YpaBHeHue
Hoxazvieams HEOOXO0IUMOE U JOCTATOYHOE yCIIOBHE
32 | OKpYXKHOCTH
NapajuieIbHOCTH JIBYX MPSIMBIX.
33 | YpaBHeHue 2 IIpumenamo U3y4eHHbIE ONIPEAETICHUS, TEOPEMBI 6.2.4
34 pSIMOiA 1 GOPMYIIBI K PEIISHHIO 33/1a4
Ilo3HaBaTenbHbBIE:
35 | Yrosoii 2 Onpeoenamp MOHTHS, CO3AaBaTh 0000IICHNUS, 6.2.4
36 K03 puLreHT YCTaHABIIMBATh AaHAJIIOTMH, KJIACCU(PUIIUPOBATH,
pSIMOiA CaMOCTOSITEIILHO BEIOUPATh OCHOBAHUS M KPUTSPUU TSI
KJIaCCU(UKAIINH;
37 | Koumponvnasn 1 (rxar;
Yemanasnueams mpuaMHHO-CIEICTBEHHBIC CBS3H,
paboma Ne 3

IIPOBOJIUTH JOKA3aTEIbHOE PACCyKICHHUE,
YMO3aKJI0YeHHe (MHAYKTUBHOE, IeAyKTUBHOE U I10
AQHAJIOTUM) U JIeJaTh BHIBOJBI;
KommyHukaTuBHbIC:

Ymems npuHUMAaTH TOUKY 3pEHUs APYTOTO.
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Ymems oprann3oBsIBaTh yueOHOE B3aUMO/ICHCTBHUE B
rpymnre.

I'naga 4 12
BekTopbl (11)
38 [ Ilonsarue BexTOpa 2 PeryasiTuBHbIE: 7.6.1
39 Onucvi6ams TIOHIATHSA BEKTOPHBIX U CKAISAPHBIX
BEJINUUH. Mnntocmpuposams IOHATHAE BEKTOPA.
40 | KoopauHatsl 1 Dopmynuposamsy. 7.6.6
BEKTOpa onpeoenenus: MORYJISl BEKTOPA, KOJUTMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB, KOOPIMHAT BEKTOpa
41 | CnoxeHue u 2 POB, P POB, KOOPZL pa, 7.6.3
CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB,
BBIYMTAHUC
42 BEKTONOB IIPOTUBOINOJIOKHBIX BEKTOPOB, YMHOKEHHUSI BEKTOPA Ha
P YHCII0, CKAJIIPHOTO TIPOU3BECHUS BEKTOPOB;
43 | YMHOXeHue 3 ceoticmea: paBHbIX BEKTOPOB, KOOPJIMHAT paBHbIX
44 | BEKTODA HA HHMCIIO BEKTOPOB, CIIO’KEHHS BEKTOPOB, KOOPIUHAT BEKTOpa 6.3
CYMMBI U BEKTOpa Pa3HOCTH JIByX BEKTOPOB, -
45 KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOPa Ha
YHCII0, CKAJISIPHOTO MMPOU3BEICHHS IBYX BEKTOPOB
46 | CramsipHoe 3 ’ P p o By POB, 7.6.7
NEepPIECHINKYISPHBIX BEKTOPOB.
POM3BEICHUE
47 BeKTOPOB Jokazvleamp TEOPEMBI: O HAXOXKICHUH KOOPJAUHAT
48 BEKTOpa, 0 KOOPJMHATAX CYMMBI U Pa3HOCTH BEKTOPOB,
00 YCJIOBMH KOJUIMHEAPHOCTH JIBYX BEKTOPOB,
49 | Koumponvnas 1 0 HaXOXKJIECHUM CKaJSIPHOT'O IPOM3BEAECHUS JIBYX
padoma Ne 4 BEKTOPOB, 00 YCIIOBUH NMEPIEHAUKYJIISIPHOCTH.

Haxooums xocUHYyC yTiia MEXIy IBYMSI BEKTOPAMH.
Ilpumensimo U3ydeHHBIE ONPEICIICHUS, TEOPEMBI

1 GOPMYIIBI K PEIISHHIO 33/1a4

Ilo3naBaTeJbHBIE:

Hmemsb iepBOHAYANBHBIE TIPECTABICHUS 00 UACSIX U O
METOodax FGOMeTpI/II/I KakK 06 YHI/IBepCBIH)HOM SA3BIKEC
HayKU U TEXHUKU, O CPEJICTBE MOACIIUPOBAHNUS SIBICHUI
Y TIPOIIECCOB;
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Buoems reoMeTpuYecKyIo 3a7auy B KOHTEKCTE
npoOJEeMHON CUTYalluu B JPYTUX JUCLUIUIMHAX, B
OKPYXaIOIIEH KU3HU;

KomMMyHukaTuBHbBIE:

Yuumwvieamb pasnple MHEHUA.3 Y memb npuHUMATD
TOYKY 3PEHUS Ipyroro.

Ymems oprann3oBbIBaTh yueOHOE B3aUMOJICHCTBHUE B
rpynne. /Jocosapuseamvcsa M NPUXOIUTH K 00LIEMY
PELIEHUI0 COBMECTHOM AESITEILHOCTH, B TOM YHCIIE B
CUTYallMM CTOJIKHOBEHUS HHTEPECOB.

I'nasa 5
I'eomeTrpnueckne 13
npeoodpazoBaHus
50 | dBwmxenue 4 PerynssTuBHbIe:

(mepemerneHue) IIpusooums ipuMepsI MpeodpazoBaHus GUTyYP.
Guryps. OmnwuceiBath mpeodpa3oBanus GUTyp: HapaIeTbHbINR
[TapannenbHbIit MIEPEHOC, OCEBasi CAMMETPHUS, [ICHTPATbHAS
HEPEHOC CHMMETpHS, TIOBOPOT, TOMOTETHS, TIOZ00HE.

Dopmynuposamsy:

onpedeneHus: ABUKEHUS; paBHBIX QUTYD; TOUEK,
CUMMETPUYHBIX OTHOCHUTENIBHO NPSIMOM; TOUEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOUKH; (PUTYPHI,
UMeIoIel 0Cb CHMMETPUH; PUTyphl, UMEIOLIEeH EHTP
CUMMETPUU; OIOOHBIX (QUTYD;

ceoticmea: ABUKEHHUS, apaJUIEIBbHOTO NEPEHOCA,
0CEBOM CUMMETPUH, LICHTPAIIbHON CUMMETPUH,
IIOBOPOTA, TOMOTETHUH.

/Jloxazvieamsb TEOPEMBI: O CBOMCTBAX MMAPAUIEIBHOIO
IIepeHoca, 0CEBOM CUMMETPUH, EHTPAIBHON
CUMMETpHUH, TOBOPOTA, TOMOTETHH, 00 OTHOLICHUH
TUI0IIAJIeH MoTOOHBIX TPEYTOJILHUKOB.

Ipumenamob u3yyeHHbIE ONIPEACIECHUS, TEOPEMbI
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1 GOpPMYJIBI K PEIICHHUIO 3314
Ilo3naBaTenbHbIE:

CamocmosamenvHo onpedensims yeau CBOETo
o0Oy4deHus1, CTaBUTh U (POpMyYITHPOBATH JJ1sl ce0si HOBBIE
3a/1a4yn B yu€0e, pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH
M03HABATEIbHOMN JESITEIbHOCTH;

Coomnocums ceéou Oeticmsusl C IIIAHUPYEMBIMU
pesynbratamu. Ocyuecmansams KOHmpoib CBOSH
JESITEIbHOCTH B IIPOLIECCE TOCTHXKEHUS PE3yJIbTaTa.

Onpeodensimv cnocobwl NEUCTBUI B PaMKax
MIPEITIOKEHHBIX YCIOBHIA U TPEOOBAHMIA,
KOPPEKTUPOBATh CBOU JACUCTBUS B COOTBETCTBUU C
M3MEHSIOIIENUCS CUTYallueH;

KomMMmyHukaTuBHbIE:

Yuumuvieamb pa3zHple MHEHHUS.

Ymemwb npuHUMATh TOUKY 3pEHUS APYTOTO.

Ymems oprann3oBbIBaTh Y4eOHOE B3aUMOICHCTBUE B
rpynne. /[ocoeapusamvcs W MPUXOIUTH K OOIIEMY
PELIEHNI0 COBMECTHOM AESITEIbHOCTH, B TOM YHCIIE B
CUTYaIlMU CTOJKHOBEHHS] HHTEPECOB.

51

53

54 | OceBas u

55 | UeHTpasibHas
CUMMETPHH.

56 | IToopor

57

58 | 'omoTeTHs.
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59 | [Monobue duryp
60
61
62 | Konmponvnasn 1
paboma Ne 5
IloBTOpEeHNE U cCHCTEeMATH3alUsl YUYeOHOro MaTepuaia 6
63- | Pemenue 2
64 | TpeyroiabHUKOB
65. | YpaBHeHue 1
pSIMOH
66. | Bektopsl. 1
67- | IIpoGHbIit 2 anpesb
68 | MyHHMIMTAIBHBIN
9K3aMEH
X. Temamuueckuii nnan . I'eomempus. 9 knacc.
Ne Haumenoeanue pazoena Kon-60 Dopmupyemvie YY/[
uacoe
n/n
1 Pemenue 16 PeryasiTuBHbIE: OLICHUBATh  MPABWIBHOCTh  BBIIOJIHEHUS  JCHCTBUS HA  YpPOBHE  aJeKBAaTHOM
TPEyroJibHMKOB PETPOCIIEKTUBHON OILIEHKH; COCTaBIIATh IUJIaH ¢ TIOCJIEN0BATENbHOCTh JICMCTBUM; MPEIBOCXUIIAThH
4acoB

BpPEMEHHbBIEC XapaKTEPUCTHKH JOCTHKEHMs pe3yJibTaTa; OCYLIECTBISATh UTOTOBBI M MOLIArOBBbIH KOHTPOJIb
[0 pe3ysbTaTy; ONpPENENATh IMOCIEIOBATEIbHOCTH MPOMEXYTOUHBIX IeJled C y4eTOM KOHEYHOTO
pe3yJbTara; pa3iuyaTh CIIOCOO M pe3ynbTaT JEHCTBHS; BHOCUTH HEOOXOIUMBIE KOPPEKTUBBI B JeHcTBHE
Mocjie €ro 3aBeplICHHs Ha OCHOBE YydeTa XapakTepa CHEJaHHbIX OUIMOOK; YYMTHIBaTh NPaBUJIO B
IUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a PelIeHHUS;
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Ilo3HaBaTelbHBIE: IPOBOAUTH CPAaBHEHHE , CEPUAIMIO U KIACCU(UKAIMIO IO 33aJaHHBIM KPUTEPUSM;
OpUEHTUPOBATHCS Ha pa3HooOpa3ue crocoOOB pelieHus 3a7ay; : yMETh OCYLIECTBIATh aHaIN3 00BEKTOB C
BBIJICJICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX IMPU3HAKOB; BIAJAETh OOLIMM MPUEMOM pEIICHHs 3ajad;
CTPOUTH pEeYeBOE BbICKA3bIBAHUE B YCTHOM U MUCHMEHHOHU (hopMme;

KoMMyHuKaTHBHBIE: KOHTPOJIUPOBATH JCHCTBUS MapTHEPA;

MOJJICP)KUBATh MHHUIIMATUBHOE COTPYJHUYECTBO B TOWCKE W cOope HH(OpPMAIMH, YYUTHIBATH Pa3HBIC
MHEHUSI U CTPEMUTHCA K KOOPAMHALIMU PA3IUYHBIX MO3UIUN B COTPYJHUYECTBE, BBHIPAXKAaTh B PEUYU CBOU
MBICJIM U IEUCTBUS; JJOTOBAPUBATHCA U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATENIHOCTH, B TOM
Yuclie B CUTYalluu CTOJIKHOBEHUS MHTEPECOB; YYUTHIBATH Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPJIWHALUU
Pa3IMYHBIX TMO3UIMI B COTPYIHUYECTBE, PETYJIMPOBATH COOCTBEHHYIO JACSITEIHHOCTH IOCPEIACTBOM
MUCHbMEHHOW peyHu.

IIpaBuiabHbIE
MHOT'0YTOJIbHUKH

qyacoB

PerynsTuBHbIE: yUUTHIBATh IPABUIIO B IUIAHUPOBAHUU M KOHTPOJIE CIIOCO0A pELIeHMs; pa3iinyaTh crocol U
pe3yabTaT AEHCTBUS; OCYIIECTBIATh UTOTOBBIA M MOLIArOBBIA KOHTPOJIb IO PE3yJbTaTy; YIACpKHUBATh LIEb
JeSITEIbBHOCTH JI0 MOJY4YEHHs pe3yJibTaTa; (popMHpOBaTh CIIOCOOHOCTh K MOOMIIM3ALMU CUJI U 3HEPTUH, K
BOJIEBOMY YCWJIHIO B IPEOJIOJCHUM MPENATCTBUMA; ONpEAesITh MOCIEI0BATEIBHOCTH HPOMEKYTOUHBIX
1eJIed C y4eTOM KOHEUHOI'O Pe3ybTaTa; COCTABIATh IIJIaH MOCIE10BATEIbHOCTH JEHCTBUN; KOPPEKTUPOBATh
JeSITebHOCTh; BHOCUTh M3MEHEHMsI B IPOLECC C yYETOM BO3HMKIIUX TPYAHOCTEH M OUIMOOK, HameuyaTb
CI0COObI MX YCTPAaHEHUS; IJIAHUPOBATh pellieHNe y4eOHO 3a1aun.

IMo3naBaTebHbIE: CTPOUTH PEUYECBHIC BHICKA3BIBAHHS B YCTHOW W MUCHBMEHHOU (hOpMe; OPHUEHTHPOBATHCS HA
pasHooOpa3ue crocoOoB pelIeHus 3a/1a4; CTPOUTh peueBble BHICKa3bIBaHUS B YCTHOM M MUCBbMEHHOM (hopme;
OCYILIECTBIIATh BbIOOp Hanbosiee AP(PEeKTUBHBIX CIIOCOOOB pPELICHMs 3a7ay; YMETh OCYIIECTBISATh aHAINU3
00BEKTOB C BBIZIEICHUEM CYLIECTBEHHBIX U HECYIIECTBEHHBIX PU3HAKOB; IPOBOJUTH CPABHEHUE, CEPUALIHIO
U KJTACCU(PHUKAIHIO 10 33JaHHBIM KPUTEPHUSIM; BIQJAETh OOIINM IPUEMOM pEIIeHUS 3a/1a4.

KoMMyHuKaTHBHBIE: IOTOBApUBAThCA U MPUXOIUTH K OOILIEMY PEIIEHUIO0 B COBMECTHOM J€SITEIbHOCTH, B
TOM 4YHCIE B CHTyallud CTOJKHOBEHMS WHTEPECOB; KOHTPOJIMPOBATH JEHCTBHUS NAPTHEPA; YMETh
BBICTYIIMBATh MHEHUS OJHOKJIACCHUKOB, HE NepeOuBast; MPUHUMATh KOJUIEKTUBHBIE PEIIEHUS; BHIPAXKATh B
pe4r CBOM MBICIH U JIEUCTBHUS. ;

YMETh CTPOUTDH PacCyKIeHHus B (hOpME CBSI3U MPOCTHIX CYKIACHHN 00 00BEKTE, €r0 CTPOCHUH, CBOMCTBAX U
CBSI3SIX; YUHUTHCSI KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IMPU3HABATH OMIMOOYHOCTH
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CBOET0 MHEHHUSA(ECIM OHO TAaKOBO) U KOPPEKTUPOBATH €TO.

perynupoBatb COOCTBEHHYIO JESTEIbHOCTh IIOCPEACTBOM IHCBMEHHOH peur; (HOpMUPOBATH HABBIKU
y4eOHOro COTpyJHMYECTBA B XOA€ UHAMBUAYalbHOH M  TIpymmoBod  paloThl;  (OpMHUPOBATH
KOMMYHHUKATHBHBIEC ICHCTBHUS, HAIIPABJICHHBIE HA CTPYKTYpUpOBaHUE HH(POPMALIUHU TI0 JAHHOU TeME;

JlekapToOBBI 11 PeryasiTuBHBIE: yUUTBHIBATH IPABUIIO B INIAHUPOBAHUN K KOHTPOJIE CIIOCO0A PELIeHHUs; pa3indaTh crocol 1
KOOPAUHATHI HA pe3yibTaT NEUCTBUS; OCYIECTBIATh UTOIOBBIM U IOLIArOBBIM KOHTPOJIb 110 PE3YNIbTATY;
IIOCKOCTH Hacos
ITo3HaBaTeJbHBIE: OPUEHTHPOBATHCA Ha pa3HOOOpa3zue Croco0OB pelleHus 3ahay; BIaJeTb OOIUM
IPUEMOM PELICHHUs 3aj1ay; MPOBOJAUTH CPaBHEHHE, CEPUALINIO U KITACCU(PHUKAIIHIO 110 3alaHHBIM KPUTEPHUSIM;
KoMMyHHKaTHBHBIE: YYUTBHIBATh Pa3HbIE MHEHUS U CTPEMUTHCA K KOOPAMHALMM Pa3JU4HBIX ITO3UIUHI B
COTPYAHUYECTBE; J0rOBapUBaTHCS U NPUXOJUTH K OOIIEMY PEIIEHHIO B COBMECTHOM JESATEIbHOCTH, B TOM
YUCJIE B CUTYallUH CTOJIKHOBEHHUS HHTEPECOB;
BexkTopsl 12 PerynsiTUBHBIE: yUUTBIBATG MPABUIO B IJIAHUPOBAHMM M KOHTpOJIE CHoOco0a pelIeHus; OLIEHUBATh
IIPaBUJILHOCTh BBIIIOJIHEHMS JEHCTBHsS HAa YPOBHE AaJI€KBAaTHOM PETPOCIIEKTUBHOM OLEHKH; BBIICIATH U
Hacos 0CO3HaBaTh TO, YTO YK€ YCBOEHO, OCO3HAaBaTh KAauyeCTBO M YpPOBEHb YCBOCHHUS; BHOCUTbH HEOOXOIUMbIE
KOPPEKTHUBBl B JCHCTBHE IOCJIE €ro 3aBEpIICHUsT Ha OCHOBE ydeTa XapakTepa CJHEJaHHBIX OLIMOOK;
I'eomerpuryeckue 13 pasinyarh crocod U pe3yabTar AeicTBUsA; HOpMUPOBATH CIIOCOOHOCTh K MOOMJIM3ALUMU CHJI U SHEPTUH, K
npeodpasoBanus 4acoB BOJIEBOMY YCWJIMIO B TPEOJOJIEHUM NPEMSITCTBUN; CIMYaTh CIOCO0 M pe3yJbTaT CBOMX JEHCTBHM C

3aJJaHHBIM 3TAJIOHOM, OOHApYXHMBaTh OTKJIOHEHHS M OTIMYUS OT JTajoHA; (OPMHUPOBATH LIEJIEBbIE
YCTaHOBKH Y4€OHOM 1€ TEIIbHOCTH , BRICTPAUBaTh aJIFOPUTM JIEHCTBUH.

Ilo3HaBaTenbHbIE: HUCIOIB30BAaTh IMOMCK HEOOXOIMMON WHGOpMAIMU Ui BBINOJHEHUS 3aJaHUN C
WCIIOJIb30BAaHUEM Y4YEOHOM JIUTEepaTyphbl; MPOBOAUTH CPAaBHEHUE , CEPUALMIO W KIACCH(PUKAIMIO TI10
3aJlaHHBIM KPUTEPUSIM;

YMETh CTPOUTh pacCykKJeHUs B (popMe CBSI3U MPOCTHIX CYyXkJIEHUH 00 00BEKTE, ero CTpOeHHUH, CBOMCTBAX U
CBA3SIX; OPHUEHTHPOBATHCS Ha pa3HOOOpa3ue CrocoOOB pelIeHHs 3aJad; OCYILIECTBIIATH BBIOOp Haumbosee
3P GEKTUBHBIX CHOCOOOB pEIlIeHUs 3a/1a4; BHIOMpaTh, COMOCTABIATh U OOOCHOBBIBATH CIIOCOOBI pEIICHUS
3ajad; yMETh OCYIIECTBISITh AaHAIM3 OOBEKTOB C BBIJICIIEHUEM CYIIECTBEHHBIX M HECYIIECTBEHHBIX
MPU3HAKOB.

KOMMyHI/IKaTI/IBHbleI YUUTBIBATh PA3HbIC MHCHUA U CTPEMHUTLHCA K KOOPAHWHALIMH PA3JIMYHBIX HOSI/IHI/Iﬁ B
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COTPYAHUYECTBE ;KOHTPOJIMPOBATH JECUCTBUS MapTHEPA; MOAJEPKUBATH UHUIIMATUBHOE COTPYAHUYECTBO B
noucke u coope nHbopManuu; GopMUPOBATH HABBIKU YUYEOHOTO COTPYJHHUECTBA B XOJI€ UHIMBUIYaTIbHOM

U TPYIIIOBOI paboTEhI;

3aJ1aBaTh BOMPOCHI C IEJIBIO MOJIYYSHUsT HEOOXOMMMON AJIsi pelIeHus: mpoOieMbl HH(POPMAIUK; YIUTHIBATH
pa3Hble MHEHUS U CTPEMUTBHCS K KOOPAMHALMM PA3NIMYHBIX MO3ULUN B COTPYAHHYECTBE; YCTaHABIUBATh
paboune OTHOILIEHUS ; ONMCHIBATh COACPKAHME COBEPIIAEMBIX JACUCTBUM C LEIbI0 OPUEHTUPOBKHU

HpeI[MCTHO'HpaKTI/I‘I€CKOI71 HJIM UHOH JACATCIIBHOCTH

pa3BuUBAaTh YMCHHUEC TOUYHO U I'PAMOTHO BLIPAXKATh CBOU MBICIIN.

Kanennapuo-remarudeckoe miaanuposanue. 'eomerpus. 9 kiace

( 2 gaca B Heziemo, Bcero 68 4acoB)

I'naBa 1. Pemienne TpeyrojibHuKkoB 16 yacoB

Nor\im

Tema ypoka

Tun ypoka

Inemenmul Dopmupyemoie Pecypcnoe
cooeprcanusn u naanupyemole " obecneuen
pe3ynvmamaol OHmMpo:b ue

Mama

npoegeoenu
A

I /]
aa ak

I'maBa 1. Pemenne TpeyroJibHuKoB 16 qacos
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Tpuronomerpuyeckue
¢pynkuun yriaa ot 0° 1o
180°.

Ypok OTKpbITUSA
HOBBIX 3HAHUI

Enunuunas
OKPYKHOCTb,
ONpeEACIICHUE
CHHYCa, KOCUHYCA,
TaHI'CHCA,
KOTaHT'€HCa yTJIOB OT
0 o 180uepe3
KOOPJMHATHI TOUKH
Ha eqUHUYIHOMN

OKPY>KHOCTH
VYpoxk 3akpemienust | OCHOBHOE
- 3HaHUH TPUTOHOMETPUYECKOE
UTOHOMETPHYECKH
PUTOHOMETpHHCCKHE TOXKIECTBA.

¢pynkuuu yriaa ot 0° 1o
180°.

Yuenux
NO3HAKOMUMCA C
SIMHUYHON
OKPY>KHOCTBIO,
MOBTOPUT OCHOBHOE
TPUTOHOMETPUIECKOE
TOXKAECTBO, (POPMYJIBI
MIPUBEICHUS

- OyaeT 3HaTh
oTpeseieHue
OCHOBHBIX
TPUTOHOMETPHUICCKHIX
byHKIUI 1 ux
CBOMCTBA;

HayuuTtcs pematsb
3a7a4M Ha
pUMEHEHHE
bopMyJIbI 1151
BBIYUCIICHUS
KOOpJIWHAT TOYKH,
HPOBOJIUTH
JI0Ka3aTeIbCTBO
TEOpPEM U MPUMEHSTh
UX TIPU PEUICHUU
3ajay .

®poHTanbHas
U [TepcoHanbHbBIM
WHJUBUlyallbHAsl | KOMIIBIOTED.
paborta .
MynbTUMEIUNHBI
1 IpOEKTOp
[IpoBepka OnopHsle
JIOMAIIHETO KOHCIIEKTBI
3a/aHusl, yJammxcs,
MaTeMaTUYECKHUI y4eOHUK

mukranT Nel
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Teopema xocuHycoOB Ypok OTKpbITUSA TeopeMa kocuHycoB, | Brryuat Teopemy Teopernuecknii 3ananue ais
HOBBIX 3HAaHUHI teopema [ludaropa KOCHHYCOB, Hay4aTcsl | ONpOC, IPOBEpKAa | YCTHOrO CUETa.
KaK 4aCTHBIM CIydaldl | BBIIOJHATH YEPTEK JIOMAaIIHEro
TEOpEMbl KOCUHYCOB. | MO YCIOBHIO 33J1a4H, | 3aJaHus,
MIPUMEHSATh TEOPEMBI | CAMOCTOATENBHOE
KOCHHYCOB IIPU peuieHue
peLIeHuy 3a1ay.
[lepcoHanbHbIi
KOMIIBIOTED.
MynbTUMEUIHBL
1 IPOEKTOp
Pabouyas TeTpanp
Nel
Teopema KOCHHYCOB VYpok 3akpemnienust | Teopema kocunycoB, | OOyyarommiics TeopeTtnueckui JAMNe 11-14
3HAHUU teopema [Tudaropa HAYYUTCA IPUMEHATH | OMPOC, MPOBEPKA
o o IIpe3enTanus no
KaK 4aCTHBIM cllydyail | TeOpeMy KOCMHYCOB JIOMAIIHETO
TeM K
TEOpEMBbI KOCUHYCOB. | IPU PEIICHUH 3a7a4 3a/1aHMUsL. eMe ypoka
MaremaTnueckui
IUKTaHTNe2
Vpok 3akperuienusi | Teopema KOCHHYCOB, ®poHTaTBHBIN M, Ne 16—
3HAHUU teopema [Iudaropa ompoc 22Unmoctpanuu

Teopema xocuHycoB

KaK 4aCTHBIN CIydan
TEOPEMBI KOCHHYCOB.

3amauus s
YCTHOTO cueTa

Ha JI0CKe, COOpPHUK
3a1a4
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Teopema KOCHHYCOB Ypok 0606menus u | Teopema kocunycoB. | OOygarormmiics CamocrositenbHas | [IM
CUCTEMaTHU3ALINU Hay4HUTCs IPUMEHSATh
3HaHUHN TEOpeEMY KOCHUHYCOB Nes, 15
PH PELICHUN 331189 | paGora Nel
YPpOK OTKpBITHS Jlemma o xopze, OO0yyarommiics TeopeTtnueckuit PaGouas Terpanp
HOBBIX 3HaAHUU TeopeMa CUHYCOB, Hay4yuTCs JI0Ka3bIBaTh | onpoc, mpoepka | Nol Ne 28
Teopema cunycoB bo
pMyJa paauyca TEOpEMY CHHYCOB U JIOMAIIIHETO
OKPY’KHOCTH, BBIBOJIUTH (hOPMYITy 3a/1aHUS Ipesentanus no
ONMCAaHHOW OKOJIO panuyca TeMe ypoxa
TPEYroJIbHUKA, OKPY’>KHOCTH,
CBOWCTBO OIIMCAaHHOM OKOJIO
OHCCEKTPHUCHI TPEYroJIbHUKA,
TPEYTOJIbHUKA. MIPUMEHSATH TEOPEMY
CHUHYCOB.
VYpok 3akpemienuss | Jlemma o xopzae, OOyuarommiics Maremaruueckuit | Pabouas TeTpans

TeopeMa CHHYCOB

3HAHUHU

TeOpeMa CUHYCOB,

HAay4YUTCA IIPUMCHSATD

nukTaHT Ne3

Nel Ne 30-38

dbopmyia panguyca TEOpEMY CHUHYCOB U
OKPYHOCTH, dbopmyiy paguyca
OIHMCaHHOM 0KOJIO OKPY>KHOCTH,
TPEYTOJIbHUKA OIMCAaHHOM OKOJIO
TPEyTOJIbHUKA.
VYpoxk 3akperienust | Jlemma o xopze, OOyuarommiics CamocrositensHas | [IM Ne 39, 40, 42—
3HaHUH TEOpeMa CHHYCOB, HAYYUTCS TPUMEHSTH 45
Teopema cUHYCOB dbopmyna panuyca TEOPEMY CUHYCOB U
OKpYXHOCTH, dopmysy panmyca pabota Ne2
OITMCaHHOH OKOJIO OKpYKHOCTH,
TPEyroJbHUKA, OIKCAaHHOH OKOJIO
CBOMCTBO TPEYTOJIbHUKA.
OUCCEKTPUCHI
TpEYroJIbHUKA.
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10

Pemenue TPE€YroJibHUKOB

Ypok OTKpbITUSA
HOBBIX 3HAHUI

Pemenue
TPEYTOJIbHUKOB I10:
CTOPOHE U IByM
yIijiam; 1o AByM
CTOpPOHAM U yTiy
MEX]1y HUMH; 10
TPEM CTOpPOHAM, IO
JIBYM CTOPOHaM U
yr']_‘[y9
MPOTUBOJICKALLEMY
OJTHOU M3 HUX.

OObyuaronuiics
Hay4YHUTCsl PeIiaTh
TPEYTOJIbHUKH.

Teopernuecknii
OIIpOC, NPOBEpKa
JIOMAILIHETO
3aaHMs

IIpesenranus no
TEMe ypoka

TIM Ne 46 (1,2, 4,
5,7)

11

Pemenue TpeyroibHUKOB

YPOK OTKpPBITHS
HOBBIX 3HAHUU

KomOnHupoBaHHBIiH
YPOK.

Pemenue
TPEYTOJbHUKOB I10:
CTOPOHE U IBYyM
yriiam; 1o AByM
CTOpOHAaM U yriy
MEXK]ly HUMH; 10
TPEM CTOpPOHaM, IO
JIBYM CTOpPOHAaM U
yr‘]-‘[y9
MIPOTUBOJIEKALLEMY
OJTHOM M3 HUX.

OO6yuaronuiics
HAY4HUTCS PeliaTh
TPEYTOJIbHUKH.

Maremarnueckuii
JTAKTAHT

IIpe3enTanus no
TEME YpOKa

Pabouas Terpanb
Ne Ne 47-50

12

Dopmy.Jibl A
HAXO0KACHUSA IJIOIIAAU
TPEyroJbHUKA

YPOK OTKpBITUSA
HOBBIX 3HAHUU

DopMyibl 11
HaXO0XJICHUS
ILIOIIA N
TPEYTrOJIbHUKA: TIO
JIBYM CTOPOHaM U
CHHYCY yTJIa MEXIY
HHUMU; Yepes3 pajinyc
BITMCAHHOW U
OIMCAaHHOM
OKPYXHOCTH,

OO6yyarommiics
HAYYHUTCS JIOKAa3bIBATh
U IPUMCHSATH
bopmyny nis
HAXOXKICHUS
TUTOTIIA M
TpeyroiabHUKa S= ab
1/ 2 sing

CamMocTosTenbpHas

paborta Ne3

PaGouas Tetpaap
Nel

JIM Ne 51
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¢dopmyna ['epona,
dbopmyIa miomaau

MHOTOYTOJIbHUKA,
OIHMCAHHOTO OKOJIO
OKPY>KHOCTH
13 VYpoxk 3akpemienus | opmynbl miis OOyuarommiics Pabota c [Ipe3enTtanust mo
3HaHUH HAXOXKJICHHS HAYYHTCS JI0KA3bIBATh | KOHCIIEKTOM C TEME ypoKa
Dopmy.Jibl 1A o
10N U IPUMEHATH KHUTOW U
HAXOIICHIN ILTOIARM TPEYTOJIbHUKA: TI0 bopmymy amns HaTJISIIHBIMA PaGouas Terpay
TpEyroibHIKA JIByM CTOpOHaM U HAXO0XKICHUS OCOOUSIMHU 110 NelNe 54-57
CHHYCY yIJla MeXAY | TUIOIIAIH rpymnmam
HUMU;4Yepe3 paiuyCc | TpeyroibHUKa S= ab
BIIMCAaHHOW U 1/ 2 sing
ONMMCaHHOU
OKpY’KHOCTH,
¢dbopmyna ['epona,
dhopMyta riomaau
MHOTOYTOJIbHUKA,
OIMKMCAHHOTO OKOJIO
OKPY>KHOCTH.
14 KomOunupoBanuslii | ®opMyisl s OO6yuaronuiics Pabora ¢ JAMNe 58, 59, 61—
YpOK HaXOXKJICHHS HAYYHTCS JIOKA3bIBaTh | KOHCIIEKTOM C 65
IUTOIIAAN U IPUMEHSATH KHUTOU 1
@opmyJIbl LISt TPEyTOJIbHUKA! dopmyny I'epona, HaTJISTHBIMA
HAXO0KICHHA IIOLIATH $OPMYH3 I'epona, opmysI Jiist MoCOOMAMH PabGouas terpanp
opMyJIa TUTOIIA K HaXOXKICHUS o Ne
TPEYTOALTIE MnggyroanHKa, TIoIIaIn e
OIMCAaHHOTO OKOJIO TpeyToJIbHUKa S= AuxTanT Ned
OKPY’>KHOCTH. abc/4 Ru S =pr,
bopmymny st
HaXOXJCHUS
BHeBnucanHas IUIONIaTH
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OKPY’KHOCTh MHOTOYTOJIbHUKA.
TPeYrojbHUKA
15 DopMmyJibl st KomOunupoBanubiii | @opmyiibl miis OOy4arommiics Camocr. pabota JM Ne 53, 60, 67
HAXOKAEHUS MJI0IIATH YPOK HAXO0XICHUS HAYYUTCS TIPUMEHSTh
TPeyrojibHUKa 10N dbopMyIIbl 1151
TPEYTOJIbHUKA: 110 HAXO0XKJICHUS
JIBYM CTOpOHaM U Ioaau
CHHYCY yIJIa M&XAY | TPEYyTrOJIbHUKA
HUMHU; Yepes3 paauyc | Gopmymny s
BIIMCAHHOW 1 HAXO0XKJICHUS
OTHMCaHHOM Ioaau
OKPYHOCTH, MHOTOYTOJIbHUKA.
¢dbopmyna ['epona,
dbopMyta ruiomau
MHOTOYTOJIbHUKA,
OIMCAaHHOTO OKOJIO
OKPY’KHOCTH.
BHeBnucannas
OKPY’KHOCTh
TpeyroJibHuKa
16 Ypok noBTopenust u | OCHOBHOE CamocrositensHas | M
crCcTeMaTH3anus TPUTOHOMETPUYECKOE
HosTopenne n yueOHOro ToXaecTBa. Teopema
cncgeMaTmaunﬂ MaTepuana KOCHHYCOB, TeOpeMa pa6ota Ne4
yueOHOro MmaTepuaJia CuHYCOB, hopMyIa
17 paauayca OOyuaroruecst KonrpossHast M
OKpY’KHOCTH, OyIyT MPUMEHSTh pabota Nel
KonTpoabnas padora Nel | Vpok-npakTuKym OITMCAHHOI OKOJIO T ——
TPEyToJIbHUKA

U YMEHHMS [IPU
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.Pemenne
TPEYTrOJIbHUKOB
DopMyIbl I
HaXOXIEHUS
IUIOIA N
TPEYTOJIbHUKA: 110
JIBYM CTOpOHAM U
CUHYCY yTJIa MEXIY
HUMH; Yepe3 paaunyc
BITMCAaHHOM U
OIMMCAHHOM
OKPYHOCTH,
dbopmyia ['epona,
dbopMyna riomanu
MHOT'OYTOJIbHHUKA,
OITMCAHHOT'O OKOJIO
OKPY>KHOCTH.

BueBnucannas
OKPY’KHOCTh
TPeyroJibHUKA

pemiCHuHU 3a1a4 1o
TEME.

I'naBa 2.

IIpaBUIIbHBIE MHOTOYTOJIbHUKH

8 yacos
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18 Ypok oTKpBITHS [IpaBuiibHBII OObyuaronuiics Pabora ¢ Pabouas Terpanp
HOBBIX 3HAHUH MHOTOYTOJIbHUK, Hay4YUTCA KOHCIIEKTOM C Nel No 71-75
IIpaBuiabHbIE . o
BBIITYKJIBII OIepUpPOBATH KHUTOM U
MHOTOYTOILHUKH H HX IIPaBUJIbHBIN HOHSTHEM HarJs JHBIMU
CBOMCTBA MHOT'OYT'OJIbHUK, NPaBUIBHOTO MHOTO- | TOCOOMSMU
LIEHTp IPaBWJIBHOTO | YrOJIbHHKA,
MHOT'OYT'OJIbHUKA, IIPUMEHSTH CBOMCTBA
LEHTPAJIBHBIA yTOJI IIPABUJIBHOTO
IIPaBUJILHOTO MHOT'OYT'OJIbHUKA.
MHOT'OYT'OJIbHUKA,.

19 IIpaBuiabHbIE Vpoxk 3akperuiennst | IlpaBuinbHbII Ob6yuaromuiics Pa6ora c [Ipe3enranus no
MHOT'OYTOJIbHUKH U UX IIOJIyYEHHBIX MHOT'OYT'OJIbHUK, HAY4YUTCs I0Ka3bIBaTh | KOHCIIEKTOM C TEME ypoKa
CBONCTBA 3HaHUHI CBOMCTBA CBOMCTBA KHUI'ON U

IIPaBUIBHOTO IIPABWJIBHOTO MHOTO- | HarJsgHBIMU Pabouas rerpans

MHOT'OYT'OJIbHUKA, YTOJIbHUKA, BHIBOJAUTD | TOCOOMSIMU Nel Ne 77-81

bopmybl A5 Y IPUMEHATH .

HaXO0XACHUS bopMyJIbl 1151 Teoperniecknid

paanycoB ONMCAHHOW | HAXOXKJIEHUS paju- OLpPOC, MPOBCpka

Y BIIMCAaHHOU YCOB OIMCAHHOU U AOMAIIHETo

OKPY’KHOCTEN BIIMCAHHOU 3a/iatHA

IIPaBHJIBHOTO OKpYXHOCTEN MaTeMaTHIeCKHi

MHOTOYTOJIbHUKA NPaBUJILHOTO MHOTO- | nugrant Nes

YTOJIbHUKA.

IIpaBuiabHbIE Kom6unupoBanusiii | [IpaBunbHbIit OO6yuarommiics Teopernuecknii [Ipesentanus no
MHOTOYTOJIbHUKH U UX YPOK MHOT'OYTOJIbHUK, HAy4YUTCs BBINOJIHATH | ONPOC, IPOBEPKA | TEME ypoKa
CBONCTBA CBOMCTBA IIOCTPOEHNE JIOMAIIHETO

20 IIPaBHJIBHOTO IIPABWIBHBIX MHOTO- | 3aJaHUs PabGouas TeTpans
Hlocmpoenue npasunvrix MHOTOYTOJIbHUKA, YTOJIbHUKOB. Nel
MHO20Y20/1bHUKOB (bopMy I s Pa6ora c

HAX O ICHHS KOHCIIEKTOM ¢
pannycoB OIUCAHHOM KHHIOH 1 JAM Ne 83-85
HarJsiJHbIMH

U BIOUCAHHOU
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OKPYKHOCTEH
MIPaBUIILHOTO
MHOT'OYTOJIbHHKA.

HOCOOUSAMU

IIpaBuiabHbIE
MHOTOYI'0JIbHMKH U HX .
21 CROICTBA OOyuarommiics JIAMNe 76, 82
Hay4YMTCs peuaTh
Ilocmpoenue npagubnbix 3aJ1a4M, UCIOJIb3Ys CamocrosrentHas
MHO20Y20]1bHUKOG Ypok 0606IeHns 1 CBOMCTBa
cUcCTEeMaTU3aluu IIPaBUJIBHBIX
SHAHMIL. MHOT'OYTOJIbHUKOB. pabora Ne5
22 JlIMHA OKPYKHOCTH. YPOK OTKpBITHSA Jlnnna okpyxHoctH, | OOyuaromuiics Teopernuecknii Pabouas Terpanp
HOBBIX 3HAHUI YHCIIO T, IJIMHA {yTU | Hay4UTCs BBIBOAUTH | ompoc, npoBepka | Nel Ne 91, 93,95,
OKPYKHOCTH. Y IPUMEHSATH JIOMAIIHETO 113-115
bopMyTy ITHHBI 3aaHus
OKPYHOCTH,
bopMyTy IIHHBI
JyTH OKPY>KHOCTH.
23 Ilnomanes kpyra Vpok uzyuenus OcHoBuble oHATHA | OOyuaromuiics PaGora c PaGouas Tetpaap
HOBOTO MaTepuasia. | JlIMHa OKpY>KHOCTH, | Hay4UTCS BBIBOJUTH KOHCIIEKTOM C Nel Ne 92,94, 96—
YUCJO T, IJIMHA AYTH | U NPUMEHSTh KHUTOU 1 99, 101-103, 116,
OKpPY’KHOCTH, dbopMyity miIomaIn HarJIsIIHBIMA 117
IJIoUaab Kpyra, Kpyra, Gopmyiy nocoousMu

41

[Ipesenranus no




IUIONIAJb CEKTOPA.

IJIOIIAU CEKTOpa.

Maremarudeckuii
IUKTaHT Neb

TEME ypoKa

JJInHA OKPY/KHOCTH. VYpok 3akpemienus | JlnuHa okpykHOcTH, | OOydarommiics CamocrositenbHas | Pabovas TeTpanb
24 ILromanes kpyra 3HaHUU YUCIIO T, JJIUHA JyTU | HAYYUTCS IPUMEHATH Nel
OKPYHOCTH, OpMYJITy JUTUHBI
by Gopayty TIM Ne 104, 106—
IIoUaib Kpyra, OKPY>KHOCTH, pa6ora Ne6 112 118124
IJIOUIa/Ib CEKTOpA. bopMyIy IITHMHBI S
JIyTU OKPYKHOCTH,
dbopMyIy miomaan
Kpyra, popmyiy
TUIOIIA/IA CEKTOpA.
JJInHa OKPY/KHOCTH. VYpoxk 3akperuienust | JyimnHa okpyxkHoctd, | OOydaroruiics TeopeTnueckuit Pabouas Tetpanp
o5 IInomans kpyra 3HaHUU YHCIIO T, AJIUHA IyTH | HAy4YUTCSA MPUMEHSTh | ompoc, mpoBepka | Nel
OKPY>KHOCTH, bopMyITy IITUHBI JIOMAIITHETO
IJIOLIaAb KpyTa, OKPYKHOCTH, 3a/1aHus
IJIONIaJb CEKTOPA. bopMyITy IITUHBI
JIyTU OKPY>KHOCTH,
dbopmyny mIomaau
Kpyra, Gpopmyiy
IUIOLIA/IA CEKTOpaA.
CamocrosiTenbHas
JIM Ne 100, 105
paborta Ne7
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KonTpoubnas pabora Ne2

YPOK - IPaKTUKyM

[IpaBunbHBIN
MHOT'OYT'OJIbHUK,
BBIITYKJIBII
MPaBWIbHBII
MHOT'OYT'OJIbHUK,
LIEHTP [IPaBUJIBHOTO
MHOT'OYT'OJIbHUKA,
LEHTPAJIBHBIA yTOJI
MIPaBUJILHOTO
MHOT'OYT'OJIbHUKA,
bopmymbI ISt
BBIYHCIICHUS
paaunycoB
OKpY’KHOCTEH
ONMCAHHBIX U
BIICAaHHBIX B
MpaBUJIbHbBIE
MHOT'OYTOJIbHUKH.
@opMyIIbI JUTUHBI
OKPYHOCTHU U
IJIOIIAIU KpyTa..
KpyTrOBOM CErMEHT,
KpYTr'OBOH CEKTOp,
JUIMHA OYTH
OKPYKHOCTH,
®dopmya miIomaiu
KpyTrOBOT'O CETMEHTa

OO0yuaromuecs
NPUMEHSIOT popmMyIry
JUTHHBI OKPY>KHOCTH,
bopMyITy IITUHBI
JYTH OKPYKHOCTH,
bopmyIty mIomanu
Kpyra, Gopmyiy
TUIOIAN CEKTOpa
IPU PEUICHNH 3a/1a4.

Pabora ¢
KOHCIIEKTOM C
KHUTOM 1
HarJIS IHBIMA
IIOCOOHUAMU

PaGouas Terpanp
Nel

[Ipe3enTanus no
TEMe ypoKa
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T'naBa 3.

I[eKapTOBBI KOOpAMHATHI

11 gacos.
Paccrosinue mexay Ypok OTKpBITHS JlekapToBbI OOyuarommiics TeopeTnueckuit Pabouas Tetpanp
TOYKAMHU € 3aJAHHBIMH HOBBIX 3HaHUI KOOpJMHATBHI, HAy4uTCs BBIBOOUTH | ompoc, mpoepka | Nel
21 KOOPAMHATAMH. paccTosiHuEe MEXTY U IPUMEHSATH JIOMAIITHETo

TOouKamu, popmyina (bopMyTy pacCTOSTHUS | 3a/aHUs TpesenTatus no
Koopaunatsl cepeaunbl JUIS BBIYHCIIEHHS MEXITy TBYMs TEeME ypoKa
oTpeska paccTosiHuEe MEXTY TOYKaMH C JIM Ne 132, 133,

TOYKAMH C 3a/IaHHBIMU 135

3aJlaHHBIMH KOOpJMHATAMH,

KOOpJAUHATaMH. bopMyiTy KOOpIUHAT

KOOpPJUHATBI CepeuHbl OTpe3Ka.

CEpeNHBI OTPE3KA.
Paccrosinne mexny Vpoxk 3akperuiennst | JlekapToBsl OO6yyaromuiics Teopernuecknii JAM, Ne 138—
TOYKAMHU € 3aJAHHBIMH 3HaHUU KOOpJMHATBHI, HAy4UTCs IPUMEHATH | ONpOC, IPOBEPKA 143UnnrocTpannn
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KOoOpaAuHaTaMHU.

KoopanHaTthl cepeuHbI
oTpe3ka

paccTosiHUuE MEXKIY
TouKamH, hopMyIia
JUTSI BBIYUCTICHUS
paccTosTHUE MEXIY
TOYKAMU C
3a/IaHHBIMU
KOOpAMHATaMHU
KOOPJAHMHAT CEPEAUHBI
OTpe3Ka.

bopMyITy pacCTOSTHUS
MEXTy TBYMS
TOYKAMHU C
3a1aHHBIMH
KOOpJIMHATAMH,
bopMyiy KOOpIMHAT
CepeIHBI OTPE3Ka..

JIOMAIITHET O
3aJaHus

Maremarnueckuii
nukTanT Ne7

Ha JIOCKE,
COOpHUK 3a7a4

Paccrosinne Mmexay KoMOMHUpOBaHHBIHN | pacCTOSTHUE MEKITY CamocrositenbHas | JIM Ne 137, 144
TOYKAMH € 32JaHHBIMHU YPOK TOouKamu, hopmyina
s KOOPJAMHATAMH JUISL BBIYUCIICHUS
JKoopaunarse! cepeanHbl pacCTOsIHUE MEXIY pabora Ne8
oTpe3Ka. TOYKAMH C
3a/IaHHBIMU
KOOpJAUHATaMH
KOOPJMHAT CEpEAUHBI
OTpe3Ka
YpaBuenue ¢purypsol. Ypok- nekuus VYpaBuenue ¢urypsl, | OOyuarommuiics Pabora ¢ Pabouas Terpanp
YpaBHeHnEe OKPYKHOCTH. YpaBHEHHE HAYYHUTCSA KOHCIIEKTOM C Nel Ne 150
30 OKPY>KHOCTH. OIIEpPUPOBATH KHHUTOW U
MIOHSATUEM YPABHEHUS | HaIVISIIHBIMU TpesenTauns no
¢burypsl Ha nocoOusIMu Teme ypoka
KOOPJMHATHOU
IIJIOCKOCTH, BBIBOJUTH
Y UCIIOJIB30BaTh
ypaBHEHUE
OKPY’KHOCTH.
YpaBuenue ¢purypsl. VYpok 3akpernienust | YpaBHenue purypsl | OOyuarommuiics Teopernuecknii Pabouas Terpanp
YpaBHeHHE OKPYKHOCTH | 3HAaHUU Ha KOOPJIMHATHOU Hay4YUTCs OIIpoc, NMPOBEPKa Nel
31 IIJIOCKOCTH, UCIIOJIb30BAaTh JIOMAILHETO

JIM Ne 152, 153,
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ypaBHEHUE
OKPYXHOCTH

ypaBHEHUE
OKPYXHOCTH TpHU
pellIeHny 3a1au.

3aJaHusA

Maremarnueckuii
mukTauT Ne®

155

YpaBHenue ¢purypsbl. Ypok OTKpbITHS VYpaBuenue purypsr | OOyuaromuiics Pabora c Paboyas TeTpanp
YpaBHeHHe OKPYKHOCTH | HOBBIX 3HAHUU Ha KOOPJMHATHOMN HAYUYUTCS KOHCIIEKTOM C Nel
32 IIJIOCKOCTH, HCII0JIb30BaTh KHHUTON 1
ypaBHEHHE ypaBHEHUE HarJisJHbIMU IlpesenTanms mo
OKPY’KHOCTH.. OKPY>KHOCTHU IIPU noCcoOusIMUI Teme ypoka
pellIeHnn 3a1a4 CamocrosTensHas | TMNe 151, 154
pabota NelO
YpaBHeHue npsaMoii. VYpoxk 3akperuienust | YpaBHeHue npsimMoit, | OOydaroruiics TeopeTnueckuit JAM Ne 158, 159
3HaAHUHN BEpTUKAJIbHAS Hay4MUTCs BBIBOJUTh | OMPOC, IPOBEpPKaA
33 npsimMasi, YpaBHEHUE MPSIMOH, JIOMAIITHETO
HEBEpTUKaJbHAs Npsi- | UCHOJb30BaTh 3a/1aHUS
Mmast ypaBHEHUE NPSAMOI
JUIsl pEIIEHUs 3a/1a4..
34 YpaBHeHue npsamoii. VYpok 3akpemienust | YpaBHeHue npsmol, | OOyuarommuiics Pabora ¢ Pabouas Terpanp
3HAHUU BEpTUKAJIbHAs HAay4YuTCs KOHCIIEKTOM C Nel
npsimMas, HCII0JIb30BaTh KHUTOW U
HEBEPTHUKAJIbHAS ypaBHEHHUE PSIMOM HarJsJHbIMU
npsimMas. JUIA pelleHus 3a7ad. | mocoOusMu Ne 162-167
35 Yraosoii ko3pduument Ypok OTKpBITHS VYron mexay npsmoirt | OOyuaromuiics Teopetnueckuit JAM Ne 168, 169
npsMoit HOBBIX 3HAHUI U TIOJIOKUTENBHBIM HAy4uTCs OIIpocC, IPOBEpKA
HaIpaBJIEHUEM OCU YCTaHABIIMBATh JIOMAITHETo
abcruce, yrioBon COOTBETCTBUE MEXKIY | 3aJaHus
Ko3bdULuEeHT YpaBHEHUEM

46




MIPSIMOM, HEBEPTUKAIBHOU Maremarnueckui
Heo0X0InuMOE U NPSMOU U YTIIOM nUKTaHT Ne9
JIOCTaTOYHOE MEXIy JaHHOU
yCJIOBHUE pAMON 1
apajieIbHOCTH I10JIO’KUTEIbHBIM
MIPSIMBIX. HAIpPaBJIEHUEM OCHU
abcuuce.
36 YraoBoii ko3ppunuent VYpok 3akperuieHus OOy4arommiics Camocr. pabota JM Ne 160, 170
npsimoui. Meroxg 3HAaHUM HAY4YUTCS peUIaTh
KOOPAMHAT 3aJla4uM, UCIOJIb3Ys
MOHSITHE YTIIOBOIO
koa(durmenta
IIPSAMOM.
KonTposbHnas pabora Ne2 | Ypok-npakTUKyM JlexapToBsI OO6yuatomuecs KoHntposnbnas
KOOpPIUHATHI, pelaroT 3a/1a4H, pabota Nel
37 paccTosiHuE MEXTY UCIIOJIB3YS

TouKamu, popmyina
JUISL BBIYUCIICHUS
paccTosHUE MEXTY
TOUYKaMH C
3a/laHHBIMH
KOOpJIUHATaMH
KOOpJAUHAT CEPENNHbI
OTpe3Ka, ypaBHEHHE
OKPYHOCTH,
YIJIOBOM
KOA(QPUIHUEHT
MIPSIMOH,

MMOJIYYCHHBIC 3HAHUA.

I'masa 4.

BekTops! 12 yacos
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38 ITonsiTue BekTOpa Ypok oTKpBITHS CkanspHas OObyuaronuiics Pabora ¢ Pabouas Terpanp
HOBBIX 3HAHUH BEJIMYMHA, BEKTOP, Hay4YUTCA KOHCIIEKTOM C No2 Ne 174
HAa4ajo BEKTOpa, OIIEpUPOBATH KHUTOU U
KOHel[ BEKTOpa, Ha- MOHATHEM BEKTOPAa B | HarJAAHBIMU IpesenTaums o
IIpaBJICHHBII TeOMETPHH, a TAKXKE | MOCOOUAMU Teme ypoka
OTPE30K, HYJIEBOU OCHOBHBIMH
BEKTOP, MOAYJIb HOHSTUSIMH,
BEKTOpa, CBSI3aHHBIMHU C
COHaIIpaBJICHHbIE OIpe/IeNIEHuEM
BEKTOPBI, BEKTOPA. BEKTOPBI.
IIPOTUBOIMOJIOKHO
HaIpaBJICHHBIC
BEKTOPbI, paBHbIE
BEKTOPBI
39 IlonsiTHe BekTOpa YPOK OTKpBITHSA CkanspHas Obyuaromuiics Teopernuecknii
HOBBIX 3HAHUHI BEJIMYMHA, BEKTOD, HAy4UTCs peuiarhb OIIpoC, IPOBEPKA
HayaJjio BEKTOpa, 3aJ1a4M, UCIOJIb3Ys JIOMAIITHETO TIpesenTanus no
KOHEIl BEKTOpa, Ha- HOHATHE BEKTOPA. 3aJaHus, TeMe ypoka
IIPaBJICHHBIN CaMOCTOSITENIbHAs
OTPE30K, HYJIEBOU pabora.
BEKTOP, MOZLY/Ib _ | Pabouas reTpans
BEKTOpA, Matemarndeckuit | No2 Ne 176, 177
COHAIIpaBJICHHbIE mpkranT Nel0
BEKTOPBHI,
IIPOTUBOIIOJIOKHO
HaIpaBJICHHbIE
BEKTOPBI, PaBHbIE
BEKTOPBI.
40 Koopaunatel BekTOpa YPOK OTKpBITHS Koopaunats! Ob6yuaronuiics Teopernyecknii Pabouas Terpanp
HOBBIX 3HaHUI BEKTOpa, hopmya HAYYHTCS OTIPENIENIATh | ompoc, mpoBepka | No2 Ne 178-187
MOJyJIsl BEKTOpA. KOOpJMHATHI BEKTOPA, | JOMAIIHETO

3aaHHOTO
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KOOPJAMHATAMHU €T0
Hayajla ¥ KOHIIA;
CpaBHUBATh BEKTOPBI,
3a/laHHbIE
KOOPJAHMHATAMY;
HaxOIUTb MOZYJIb
BEKTOPA, 33JaHHOTO

3aJaHusA

Maremarudeckuii
nukTadT Nell

KOOpJMHATAMH.
OCHOBHbIE TOHATUS
Koopaunatsi
BEKTOpA,
41 CiioxeHne BEKTOPOB Kom6unupoBanusiii | [IpaBuna crnosxxenus CamocrositenbHas | JAM Ne 188, 189
YPOK BEKTOPOB: NMPABUIIO .
OyJarormumiics abora Nel 1
TPEyroJIbHUKA; O0yuatom p N
HAYYUTCS
HPapito OH}e’pI/IPOBaTL Pabora ¢
VYpok 3akpemienus | 1apaljiciorpaMma, KOHCIIEKTOM C
AT — MOHSITUEM CYMMBI CHULOM 1 [pe3eHTamus 1o
" BEKTOPOB, TPUMEHSITh
BEKTOPOB, CBOKCTBA POB, Tp HATISIHBIME TCME ypoKa
paBu
CJI0KEHUSI BEKTOPOB pasiia HOCOOHSIMHI
TPEYroJbHUKA U
napajuiesorpaMma

TS CIOMKEHUS
BEKTOPOB, TPUMEHSITh
CBOMCTBA CIIOKECHUS
BEKTOPOB,
JIOKa3bIBaTh U
MIPUMEHSTH MPABUIIO
CJI0’KEHUSI BEKTOPOB,
3aJaHHBIX
KOOpAMHATAMM.
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42 BbrunTanue BeKTOPOB Ypok usyueHus OcHoBHble OHATHS | OOyvaromuiics Teopernueckuit Pabouas Terpanp
HoBOro marepuana. | Cymma BEKTOpOB, Hay4yuTCs orpoc, npoepka | Ne2
IIpaBUIIO OIepUpPOBATH JIOMAIITHETO
TPEyToJIbHUKA, HOHATUEM Pa3HOCTH | 3aJaHusA AM Ne 190, 191
IIPaBWIIO CIIOKEHUS BEKTOPOB, IPUMEHSTh
BEKTOPOB, 3aJJaHHBIX | MPABHJIO Pa3HOCTH
KOOpJMHATaMH, BEKTOPOB,
CBOWCTBA CJIOXKEHUS | ONEpUpOBATh
BEKTOPOB, Pa3HOCTh | IMOHATHEM
BEKTOPOB, IIPABUIIO IPOTHBOIOJIOKHBIE
Pa3HOCTH BEKTOPOB, | BEKTOPHI, JOKA3bIBaTh
IIPOTHBOIOJIOKHBIE U IPUMEHATh
BEKTOPBI, IPABUIIO MPaBUJIO BEIYUTAHUS
BBIUUTAHUS BEKTOPOB, 33JJaHHBIX
BEKTOPOB, 33JJaHHBIX | KOOpJHWHATaMHU.
KOOp/AMHATaMHU.
43 CioxxeHue U BbIYHTAHHE CyMMa BEKTOpOB, Obyuaromuiics Teopernuecknii Pabouas Terpanb
BEKTOPOB MPaBUIIO HAY4YUTCS IPUMEHATH | ONPOC, MPOBEPKA Ne2
TPEYTOJIbHUKA, npaBuia JIOMAIlIHero
MIPaBWJIO CIIOKEHUS TpPEeyrojJbHUKA U 3a/laHus AMNe 193, 195
BEKTOPOB, 33JJaHHBIX | Mapajuiejorpamma .
MaremaTnueckuit

KOOpJMHATaMHU,
CBOMCTBA CIIOKEHUS
BEKTOPOB, Pa3HOCTh
BEKTOPOB, IIPABUJIO
Pa3HOCTH BEKTOPOB,
MIPOTUBOIIOJI0KHBIE
BEKTOPBI, PABUIIO
BBIYHUTAHMSA
BEKTOPOB, 3aIaHHBIX
KOOpJAMHATaMU

JUISL CIIOKEHUS
BEKTOPOB, CBOICTBA
CJI0KEHHSI BEKTOPOB,
IIPABUJIO CIIOKEHUS
BEKTOPOB, 33JJaHHBIX
KOOpJMHATAMH,
MIPaBUJIO PA3HOCTH
BEKTOPOB, IIPABUJIIO
BBIUHMTAHUS BEKTOPOB,
3aJJaHHBIX
KOOpJMHATaMH.

mukTadT Nel2
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44 CroxeHue U BbIYUTAHUE | YPOK 0000IICHUS U Pabora ¢ PaGouas Terpanp
BEKTOPOB cUcTEeMaTU3aluu KOHCIIEKTOM C No2
3HaHUM. KHUTON U
Ne 192, 194
HarJIsIHbIMU
OCOOuIMU
CamocTosTenbHas
paborta Nel2
45 YMHoOKeHHe BEKTOpa Ha Ypok uzyuyenus YmHoxkeHue Bektopa | OOyuarommuiics Teopernueckuii Pabouas Terpanp
4nCIIo0. HOBOT'O MaTepualjia. | Ha YMCJI0, CBOWCTBO HAay4YUTCSd YMHOXATh | OIPOC, IPOBEPKA Ne2 Ne 200-204
KOJUIMHEApHbIX BEKTOP Ha 4YHCJIO; JIOMAIITHETO
BEKTOPOB, JIOKa3bIBaTh U 3a/1aHUS
YMHO)XEHHE BEKTOPa, | MPUMEHSTh CBOHCTBO [pe3eHTamus 1o
3a/IaHHOTO KOJUTMHEAPHbBIX TeMe ypoka
KOOpJUHATaMH, Ha BEKTOPOB, IIPABUJIO
YHUCJIO0, CBOMCTBA YMHO>KEHHS BEKTOPA,
YMHOXEHHS BEKTOpa | 3a/J1aHHOTO
Ha yucino [Ipsamas KOOPJMHATAMH, Ha — >
46 YMHOKeHHe BEKTOpa Ha Ypok 3aKPEIICHUA | jinepa, YHCIIO; IPUMEHSTH Teopernuecknii JM Ne 206-210
YHCJI0. 3HaAHUHN cBOfiCTBa yMHONKeHus | OTPOC, MPoBepka
JIOMAIITHETo
BEKTOpPA Ha YUCJIO..
MeToa KOOpaAMHAT e
MaremaTnueckui
mukTant Nel3
47 Ypox 06001eHus 1 CamocrositenpHast | JIM Ne 205, 211
v cUCTEeMaTU3aluu paboTta
MHOKCHHE BEKTOpa HA | .

YHCJI0.

MeToa KOOpAMHAT
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48 CxkansipHoe Ypok oTKpBITHS VYron mexnay OObyuaronuiics Teopernueckuit Pabouas Terpanp
Npou3BeJeHNe BEKTOPOB | HOBBIX 3HAHUH BEKTOpaMH, HAY4YHUTCS orpoc, nmpoepka | Ne2
MEePICHIUKYISIPHBIC | ONIEPUPOBATH JIOMAIITHET O
BEKTOPBI, CKAIIPHOE | MOHATHSIMH YTJIa 3aIaHMsI Ipesentanus no
MIPOU3BE/ICHUE IBYX | MEXKIY BEKTOPAMH U TeMe ypoxa
BEKTOPOB, CKaJISIPHOTO No 222224
CKaJIAPHBIN KBaJpaT, | MPOU3BEICHHUS ABYX
YCIIOBHE TIE BEKTOPOB;
MEHIUKYJIIPHOCTH JIOKa3bIBaTh
JIBYX HEHYJIEBBIX NPUMEHSTH YCIIOBHE
BEKTOpOB, (hopMyJia | MEPIEHINKYISPHOCTH
CKaJIIPHOTO JIBYX HEHYJIEBBIX
MPOU3BEICHUS IBYX | BEKTOPOB U (popmyiry
BEKTOPOB, 33JJaHHBIX | CKAJISIPHOTO
KOOp/AWHATAMH, IPOM3BEACHUS JIBYX
(dopmyia KOCHHYyca BEKTOPOB, 33JJaHHBIX
yria MeXIy KOOpJIMHATAMH;
BEKTOpaMH, CBOMCTBA | MPUMEHATH GOPMYITY
CKaJIIPHOTO KOCHHYCa yTiia
MIPOU3BEIICHUS MEX/y BEKTOPaMH,
BEKTOPOB CBOMCTBA CKAJISIPHOTO
NPOU3BEACHUS
BEKTOPOB..
49 Cxansipnoe Yok 3aKperuieHust OO0yuarormmiics Pabora c JAMNe 226-235
npou3sBe/ieHUe BEKTOPOB | 3HAHUIL. HAYYHUTCS IPUMEHSTh | KOHCIIEKTOM C
yCIIOBHE KHUTOHN U
NEPICHIUKYJIIPHOCTH | HATJISIIHBIMA
JIBYX HEHYJIEBBIX ocoOusIMHU
BEKTOPOB U (HOpMYJTy .
CKATAPHOTO MareMaTuueckui
npomsBeneHus apyx | AAKTAHT Nel4
50 CxansipHoe VpoK 3aKperIeHust BEKTOPOB, 3a/IaHHBIX | PaGora ¢ PaGouyas TeTpap

KOOpJAWHATAMMU,
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NMPOU3BECICHUE BEKTOPOB

3HAHUH

OPUMEHSATH HopMyITy
KOCHHYCa yTJia
MEX/y BEKTOPaMH,
CBOMCTBa CKaJISIPHOTO
IPOU3BEACHUS
BEKTOPOB

KOHCIIEKTOM C
KHHUTON U
HaTISLIHBIMUA
ITOCOOHSIMU
CaMocTrosTebHas

pabora Nel3

Ne2Ne 225, 236

IIpesenranus no
TEMe ypoka

51

KonTpoasnas padora Ne4

YPpOK-IPaKTUKYyM

OO0yuaromuecs
MPUMEHSIOT YCIIOBUE
HEePICHUKYJISIPHOCTH
JIBYX HEHYJIEBBIX
BEKTOPOB U (hOpMYITy
CKaJISIPHOTO
HPOM3BEICHUS IBYX
BEKTOPOB, 33JJaHHBIX
KOOpPJIMHATAMHU;
NPUMEHSIOT hopMyITry
KOCHHYCa yrJjia
MEXK1y BEKTOpaMH,
CBOMCTBA CKAJISIPHOTO
POU3BECHUS
BEKTOPOB

KonTposnbnas
paborta

T'naBa 5

I'eomeTpuueckue npeodopasosanus (13 yacos)

52

JBukeHue(nepeMeneHmne)
¢urypsoi.

IHapaneJbHbIN EPEHOC.

YPOK OTKpBITHSA
HOBBIX 3HAHUN

[TapannenbHbIA
HEpPEHocC,
npeoOpa3oBaHue
¢burypsl, o0pas
¢burypsl, npoodpas

53

OOyuarommiics
HAYYUTCS
OTIepUPOBATH
MOHITHSIMH
JOBNXKXCHHUC U

Teopetnueckuit
OIIpoC, IPOBEpKA
JIOMAITHETo

TIM Ne 245, 246

PaGouas Terpanp
No2




53 JBu:keHne(nepemenienne) | Ypok 3aKperieHus
¢urypsni. 3HAHUM.
IHapaniejJbHbIi IEpeHOC.

50 JBnikeHne(nepeMenienne) | Ypok 3aKpenacHus

¢urypsi.

(burypsl, ABIKEHUE
(mepemerenue)
¢burypsl, cBoiicTBa
JIBYKCHUSI, paBHBIC
(burypsl, B3aMMHO
oOpaTHBIE IBHKEHUS,
CBOMCTBA
napauIeIbHOTO
HepeHoca.

MapauIeIbHOTO
nepeHoca,
JIOKa3bIBATh CBOKCTBO
napauieaIbHOTO
nepeHoca, CTPOUTh
00pa3bl ¥ TPOOOPA3EI
¢uryp npu
napauieIbHOM
nepeHoce

3aJaHusA

OOy4arommiics
HAYYHUTCS TIPUMEHSTH
[TOHSATHE
MapajuIeILHOTO
IepeHoca 1 CBOMCTBa
MapajuIeILHOTO
nepeHoca npu
peIIeHUH 3a/1ad.

Pab6ora ¢
KOHCIIEKTOM C
KHHUT'ON U
HArSIHBIMA
IIOCOOHSIMH

Maremarnuecknii
nukTant Nel5s

Paboyas TeTpanp
Ne2Ne 247, 248,
250

IIpe3enTanus no
TEME YpOKa

TeopeTtnueckui

PaGouas Tetpaap
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IHapaniejJbHbIN EPEHOC. | 3HAHUU OIIpOC, POBEPKA Ne2
f;’igiem TIM Ne 249, 251
CamocTosTenbHas
pabora Nel4
o1 OceBasi cummeTpus. VYpok OTKphITHS Touku, Obyuaromuiics Pa6ora c JM Ne 255, 256,
HOBBIX 3HAHUUI CUMMETPUYHBIC HAYYUTCS KOHCIIEKTOM C 258, 259
OTHOCHTEIIBHO OTIepPHPOBATH KHHUTOU 1
MIPSIMOIA, OceBas MOHITHEM OCEBOU HaTJIS AHBIMU
CUMMETPHS OTHO- CUMMETpPHH, nocoOusIMu
CUTEIIbHO MPSAMOii, JTIOKa3bIBaTh CBOWCTBO
0Chb CHMMETpPHH, OCEBOW CUMMETPHH,
CBOMCTBO OCEBOM BBITIOJHSATH
CUMMETpHUH, PUTypa, | MOCTPOCHUS C
CUMMETpUYHAs MOMOIIBIO OCEBOM
OTHOCHTEIIBHO CUMMETPHH.
IIPAMOM, OChb —
52 OceBasi cummeTpus. Vpok 3akpernieHus CHMMETpHH DHTYPHL. OO6yyarommiics PaGora c PaGouas Tetpaap
3HAHUU HAay4YUTCs IPUMEHATh | KOHCIIEKTOM C Ne2
MIOHSATHE OCEBOM KHUTOU 1
CUMMETPUH U HaTJISTHBIMH AM Ne 260, 261,
CBOWCTBO OCEBOI nocoOusIMu 263-269
CUMMETPHUU TIPH .
MaremaTnueckui

peUICHUHU 3a1a4.

nukTauT Nel6

IIpesenranus no
TEMe ypoKa
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53 HenTpanbHasn Ypok OTKpBITUS Toukw, OO0yuarormmiics CamocrositenpHast | Pabowast TeTpanb
CUMMeTpHusl. HOBBIX 3HAHUH CHUMMETPUYHBIE Hay4YUTCA No2
OTHOCHUTEIIBHO OIepUpPOBATH pabora Nel5
JAaHHOW TOYKH, HOHSTHEM AM Ne 270-283
LICHTpaJIbHAas LIEHTPAJIbHOU
CUMMETpUS CUMMETpUH,
OTHOCHUTEJIHO TOYKH, | JOKa3bIBaTh CBOMCTBO
LIEHTP CUMMETPHH, LEHTPAJILHOU
CBOMCTBO LI€H- CUMMETpUH,
TPaJIbHON BBITOJIHATh
CUMMETpHUH, PUTypa, | MOCTPOCHUS C
CUMMETpUYHAas IIOMOUIBIO
OTHOCHUTEJIbHO TOYKH, | LIEHTPAJIbHOU
LIEHTP CUMMETPHUH CUMMETPUHU.
¢burypsi.
54 IHoBopor Ypok usyuenus [ToBopoT BOKpyr OO6yuaromuiics TeopeTtnueckui PaGouas Tetpaap
HOBOI'0 MaTepuaja. | LEHTpa IpOTHB Hay4uTCs OIIpOC, pellIeHue Ne2 No 284-290
4acoOBOM CTPEJIKK Ha | ONEpPUpPOBAThH 3a1a4
JaHHBIN YTOJI, IIOHSTHEM ITOBOPOTA, .
IIOBOPOT BOKPYT JTOKa3bIBaTh CBOMCTBO MaremaTHTICCKUA
LIEHTPA 10 YaCOBOMU MIOBOPOTA, AukTanT Nel’7
CTpEJIKE Ha TaHHBIN BBITIOJIHATh
yTOoJI, UEHTP IIOCTPOEHHUS C
MIOBOPOTA, yroJl ITOMOIIIBIO TIOBOPOTA..
IIOBOPOTA, CBOMCTBO
IIOBOPOTA
55 I'omorerns. Ilonoone Ypok uzyyenus OcHoBHble OHATHS | OOyyaronuiics Teopernyeckuii Pabouas Terpanp
¢uryp. HOBOTO Matepuayiia | I'omoTeTus, HeHTp Hay4YUTCs OIIPOC, pELIECHUE No2 Ne 291, 292,
TOMOTETHH, OIepUpOBATH 3a1a4y 294, 295
kod(urmeHt MOHATUSIMA .
TOMOTETHH, CBOMCTBA | TOMOTETHH U Maremariraeckuii | IIpesenTanus o
TOMOTETH, rooGus buryp, JUKTaHT Nel8 TEME ypoKa
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KOMITO3UIIUS JBYX

CTpOUTH QUTypy,

npeoOpa3oBaHUi, TOMOTETUYHYIO
npeoOpa3oBaHue JAaHHOM, C 3aIaHHBIM
moao0us, mogo0HbIe | KO3 HUIITHECHTOM
(Gurypbl, OTHOILIEHHE | TOMOTETHH.
Ionaaen mo100HbIX —

56 I'omorerus. Ilogodue VYpok 3akperieHus MHOTOYTONEHIKOB. OOyuarommiics CamoctositenbHas | JIMNe 296, 300—

¢puryp. 3HaHUU HAYy4YUTCs IPUMEHSATh 306
MOHSTHUSI TOMOTETHH U pabora Nel6
noao0ust GUryp u ux
CBOICTBA MpHU
pellIeHny 3a1au.

S7 IloBTOpPEHUE M Ypok 0606mmenus u | Ocesas , OO6yuaromuecst Pabora c [Ipesenrarus mo
cUcTeMaTH3al U CUCTeMAaTU3aINH LEHTpalbHas 00001a10T U KOHCIIEKTOM C TEeME ypoKa
y4eOHOro MaTepuaJia 3HaHUHI CUMMETpPHUS, CHUCTEMATU3UPYIOT | KHUI'OM U

MIOBOPOT, 3HAHUSA 110 TeME HaTJIS JHBIMU
NapajuIeIbHbII «I'eomeTpuueckue 0COOUSIMU
MePEeHOC, TOMOTETHSI. npeoOpazoBaHuUs»

58 Hrorosasi KOHTPOJIbLHASA VYpok 3akperieHus OOyuaromuecs KonTposibHas

padora Ne § 3HaAHUHI MIPUMEHSIOT IIOHATHS
pabota Ne5

CUMMETpHUs, TOBOPOT,
napajuieIbHbII
IIEPEHOC, TOMOTETHH
U nopoo6us ¢puryp u
UX CBOMCTBA IIPH
peLIeHUH 3a1ay.

**B TeueHune roJaa BO3MOXHBI KOPPEKTUBEI TEMATUYCCKOI'O IJIAaHUPOBAHUSA, CBA3aHHBIC C 00BEKTUBHBIMU IpUYruHaMu.
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