MNognucaHo undposon noanucbto: M. M.

M. M. I_I_I,\AyneBI/ILI LLImynesnu

fata: 2023.06.21 03:47:26 +03'00'

TI'ocynapcTrBenHoe 010aKeTHOE 00111€00pa30oBaTEIbHOE YUPEKIeHUE
cpeaHsisi 001eoOpasoBaTebHasn mKoJga Ne 606
C yriiy0JIeHHBIM H3yYeHHeM aHIJIMHCKOro s3bIka IIymKnHCKOro paiona
Cankr-IlerepOypra umenn I'epost Poccniickoii ®@enepanun K.FO.Comosa

IIpunsra «YTBEp:KIAK»
Pemenuem Ilenaroruyeckoro Cosera Q0pa3oBaTe/ibHOIO yUpe:KIeHUA
IIporoxou ot 16 mast 2023 r. Ne211 JupexTop M.M.lImyaesny

IIpuxa3 Ne 49.1 or 17 mas 2023 r.

PABOYASA ITPOT'PAMMA
no 'EOMETPUHA

11 kiace (ryMaHMTAPHBIN)
(cocraBierHa Ha ocHoBe PI'OC COO)

CocraBurenb: MexounoBa I'. M.
yuumenb Mamemamuxy
gbiculell Keanu@pUKayuoHHOU Kame2opuu

2023-2024 y4ebOHblii roa



IMosicuuTeILHASA 3aNIMCKA

IIporpamma cocTtaBiieHa Ha OCHOBE CIIEIYIOLIMX MaTepHAaJIOB:
- (herepabHOr0 KOMIIOHEHTA IOCY JapCTBEHHOTO CTaHIapTa CpeAHero (II0IHOro) oo1iero oopa3oBaHus,
- IPUMEPHOI porpaMMbl 10 MaTeMaTHUKE OCHOBHOT'O 00111ero 00pa3oBaHus,
- aBTOpckoi nmporpammel «I'eomerpus, 10 — 11», aBt. JI.C. AtanacsH u np.,

IIpencraBneHHas nporpaMMa BBIIIOJIHSET JIBE€ OCHOBHBIE (DYHKIIUH.

I/IHd)ODMaHI/IOHHO-MeTOI[I/I‘leCKaH (bYHKHI/IH IIO3BOJIACT BCEM YYAaCTHHUKaM o6pa3OBaTeanoro mponecca IMOJYyUYUTh MPEACTABICHHUE O MLCIIIX,
COACPIKAaHNUU, O6IJ.[CI>1 CTpaTerun O6y‘{eHI/I${, BOCIIMTAHUS U PA3BUTUA YUAIUXCA 10 xnacca cpeacrBaMm JaHHOI'O yqe6Hor0 npeamMceTa.
Opranu3allMOHHO-IIJIaHUPYIOIIas (1)YHKI_[I/I$[ npeayCcMaTpuBacT BbIACIICHHUEC 3TAIIOB 06y‘IeHI/I${, CTPYKTYPHUPOBAHUC yqe6H0ro Marcpuraia, ornpcaciICcHuc

€ro KOJIMYCCTBCHHBIX N KAYCCTBCHHBIX XAPAKTCPUCTUK Ha KaXKIOM U3 3TAIIOB, B TOM YHCJIC AJId COACPIKATCIILHOI'O HAITIOJIHCHUS HpOMe)I(YTOqHOﬁ aTTeCcTaluu
y4aIuxcs.

[IpenogaBanue mnpenMeTa MOXKET OCYIIECTBISTHCA B JUCTAHLIMOHHOM PEXKHUME B COOTBETCTBUU € «METOOWYECKMMHU PEKOMEHIalMsIMU
munuctepcrBa [Ipocsemennst PO o peanuszanuu o6pa3oBaTebHBIX IPOTrPAMM CPEAHETO MPOPECCHOHATFHOTO 00Pa30BaHUS U JOTIOTHUTEIbHBIX
00111e00pa30BaTEIbHBIX TPOTPAMM C IPUMEHEHUEM IJIEKTPOHHOTO OOYUYEHHS M IUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOMorui» oT 20.03.2020r.
1 «MeToInuecKUMHU PEKOMEHJAIUSAMHU 1715 TIEJIarOroB M0 BHEAPEHHUIO YPOKOB C MPUMEHEHHEM TUCTAHIITMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI B
00pa30BaTEbHBIX OPTraHU3AIHIX.

O0mas xapakrepucTuka y4e0HOro npeamera
I'eomeTpHst — OAMH U3 BaXKHEHIINX KOMIOHEHTOB MaTeMaTUYecKoro o0pa3oBaHus, OHa He0OXouMa Juis MpUOOpPEeTeHUs] KOHKPETHBIX 3HAaHUH O
MIPOCTPAHCTBE U MPAKTUUECKH 3HAYUMBIX YMEHUH, OPMUPOBAHUS A3bIKA ONMHMCAHUS 00BEKTOB OKPY>KAIOILIEr0 MUPA, Pa3BUTHS TPOCTPAHCTBEHHOT O
B006pa)K€HI/I$I U MHTYHWILIUHU, MaTeMaTUIeCKOHN KYJBbTYPBI U 3CTCTUYCCKOT'O BOCIIUTAHUS YHAIIUXCA. I/I3y‘-ICHI/I€ TCOMETPHH BHOCHUT BKJIa/J] B Pa3BUTHC
JJOIT'MYCCKOI'0 MBINIJICHUA U Q)OpMHpOBaHI/Ie IIOHATHUA JOKa3aTeIbCTBA.

W3ydenue mpenmMera B cTapliel mikosie Ha 6a30BOM YpOBHE HAINIPaBJICHO Ha TOCTUXKEHUE C/1e0YIOUiUX Ueell:
e (dopMUpOBaHUE MPEACTABICHUI 00 UAESIX U METOJaX F€OMETPHH; O FEOMETPUH KaK YHUBEPCAIbHOM SI3bIKE HAYKH, CPEJICTBE MOJIECIHPOBAHUS

SIBJICHUH U IPOLIECCOB;

*  pa3BUTHE JOTHUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHH S, MATEMaTUYECKOT'O MBIIUICHUS] K HMHTYUIIMH, TBOPYECKHX CIIOCOOHOCTEH,
HEOOXOIMMBIX ISl IPOJOJKEHUST 00pa30BaHUS U Ul CAMOCTOSITETILHON IESITeIbHOCTH B 00JaCTH MAaTeMAaTUKU U ee TMPUIOKEeHUH B Oymyieit
npodecCHOHATBLHOM 1S TeNTbHOCTH;

* BocnuTtanue KyJabTypbl JUYHOCTH, OTHOIIEHHE K TEOMETPUH KaK K 4acTH OOIIeYe0OBEeYECKON KyIbTYphl, TIOHUMaHUE 3HAYUMOCTH T€OMETPUHU
JUIsl Hay4YHO-TEXHUYECKOT0 Iporpecca.



Ocobennocmu uzyueHus 2eomempuu 6 CIapUIuUX Kiaccax

Ilenp u3yuenus kypca reomerpun B 10-11 knaccax - cucTeMaTuyeckoe H3yUYEHUE CBOMCTB I€OMETPUYECKUX T€JI B IPOCTPAHCTBE, pPa3BUTUE
IIPOCTPAHCTBEHHBIX MPEICTABICHUH ydaIuXcsl, OCBOEHHE CIIOCOOOB BBIYMCICHUS IPAKTUYECKH BAXKHBIX F€OMETPUUECKUX BEJIMUUH U JaJIbHElIIee pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUS YJallluXCsl.

Kypcy npucymu cucreMaTu3upyomuil 1 0000Iaonuil XxapakTep U3JI0KEeHUH, HAIIPaBI€HHOCTh HA 3aKPEIJICHUE U Pa3BUTHE YMEHUH M HABBIKOB,
IIOJIyYEHHBIX B HEMOJHOW cpenHell mikoze. IIpu noka3zarenbcTBe TEOpeM M PELIEHMM 33]ad aKTHBHO HMCIOJb3YKOTCS M3yYEHHBIE B Kypce IUIaHUMETpPUU
CBOWCTBAa F€OMETPHUECKUX (PUTYp, IPUMEHSIIOTCS FT€OMETpUYECKHe IPeoOpa3oBaHysl, BEKTOPHI U KOOPAUHATHI. BbICOKUIT ypoBEHb a0CTPAKTHOCTH U3y4aeMOro
Marepuaa, JOrn4eckasi CTPOrocTh CUCTEMATHYECKOTO H3JI0KEHMS COCIUHSIIOTCS C IPHUBJICYEHHEM HArJLHOCTH Ha BCEX 3Talax ydeOHOro mporecca U
IIOCTOSIHHBIM OOpAIlleHUEM K ONBITY YYalIUXCs. YMEHUS N300pakaTh BaXKHEUIINE reOMETPUYECKUE TeJa, BEIUUCIATh UX 00BEMBI M IUIOIAAN TOBEPXHOCTH
UMEIOT OOJIBIIYIO IPAKTUUECKYIO 3HAUMMOCTb.

Mecto npeamMera B (be}lepaﬂbHOM 0a3sucHOM y‘leﬁHOM IJIaHe

B cootBercTBUU ¢ yueOHbIM miaHoM B 11 a knacce Boigenen 1 yaca B Henento, 34 yaca B ro/I.

YMK BkiI104aer B ceos:

OCHOBHOW YyYeOHUK:
I'eomerpus. Yuebnuk mist 10-11 xkmaccoB obmieoOpa3zoBarenbubix opranu3anuid. /JI.C. Atanacsx, B. @. byty3os, C.b. Kagomues u np. / «IIpocBemienue».
Mockga. 2020 r.

Memooduueckue nocoous 01 yuumens.:

1. COopHHMK HOpMaTHBHBIX JOKyYMEHTOB. MaTtemaTnka. deepaabHblii KOMIIOHEHT rOCy1apCTBEHHOIO cTanaapTa. PenepaibHbIil 0a3UCHBIN yueOHBII
IUTaH ¥ IpUMepHbIe yueOHble mianbl. [IpuMepHbie mporpammsl no marematuke. M. «/Ipoda», 2013r.

2. TIporpammsl obmeo6pazoBarenbhbix yupexxaenuii [EOMETPUS 10-11 knacesl. CocraButens: T.A. BypmucrpoBa. Mocksa «IIpocsemienney, 2013
rona;

3. Pabouwme mporpammel o reometpun: 7-11 kmaccer / Coct. H. @. INaBpuioBa. — M.:BAKO, 2014r.



HJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O IIPEIMETA
ITporpamma obGecrnieurBaeT JOCTHKEHHS CIEIYIOIUX PE3yIbTaTOB OCBOSHHS 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 001Iero 00pa3oBaHus:
JINYHOCTHBIE pe3yabTaThl:
- BKJIFOYAIOIUX FTOTOBHOCTb U CIIOCOOHOCTh 00YHYAIOIIMXCSl K CAMOPA3BUTHUIO, JTMUYHOCTHOMY CaMOOINPEAEICHHUIO U CAMOBOCIIMTAHUIO B COOTBETCTBUH C
00IIeYETIOBEYECKUMHU IIEHHOCTSIMU,
- ¢()OPMHUPOBAHHOCTh MX MOTHUBALMM K O0YyUEHHIO U LIeJIEHAIPABICHHON I03HABATEIBbHOM JEATEIbHOCTH, CUCTEMBbl 3HAUMMBbIX COL[UAJIBHBIX U
MEXJINYHOCTHBIX OTHOIIEHUH, [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK;
- CIOCOOHOCTB CTaBUTH LIETM U CTPOUTH )KU3HEHHBIE IJIaHBbI,
- TOTOBHOCTb M CTIOCOOHOCTBH K CAaMOCTOSITEIIbHOM, TBOPYECKON M OTBETCTBEHHOM €SI TEIILHOCTH;
- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKAMHU, JIETbMU MIIQJIILIETO BO3pacTa, B3pOCJIBIMUA B 00pa30BaTe/IbHON, OOIECTBEHHO M0JIE3HOM, yueOHo-
HCCIIEA0BATENBCKOM, IPOEKTHON U IPYTHX
BUJIAX JIE€ATEIbHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA MPOTSHKEHUN BCEH KHU3HH;
- CO3HATENbHOE OTHOIIEHUE K HEIIPEPHIBHOMY 00pa30BaHMIO KaK YCIIOBHIO YCIEIIHON MPO(PeCcCHOHANBHOM U 00IIECTBEHHOMN NesTeTbHOCTH.

MeTanpeaMeTHbIe Pe3yJabTaThI:

- BKJTFOYAOIIUX OCBOCHHBIC O0YUYAIONTUMUCS MEKIIPEIMETHBIC OHSATHUS M YHUBEPCATbHBIC yUeOHBIC ACHCTBHS (PETyIIATUBHEIC, TO3HABATEIHHBIC,
KOMMYHHKATHBHBIE);

- CaMOCTOSITEIBHOCTH B TUIAHUPOBAHUU U OCYIIECTBICHUH YICOHOM JIEATSIHPHOCTH W OpraHU3aIlliu YIeOHOTO COTPYIHIUYECTBA C TeIaroraMu |
CBEPCTHUKAMH;

- CITOCOOHOCTH K IMMOCTPOCHHUIO HHIMBUTyJTbHOW 00pa30BaTeIbHON TPAeKTOPHH, BIaICHUE HaBBIKAaMH YIeOHO-HCCIIEI0BATEIBCKOM, TPOSKTHOM H
COLIMAJIbHOU AESITEeNbHOCTH;

- YMEHHUE CaMOCTOSATEIHHO OMPEICIIATh IEH JeATSIILHOCTH U COCTABIISATH TUTAHBI IEATEIHHOCTH; CAMOCTOSTEIILHO OCYIIECTBIIATh, KOHTPOJIHPOBATh H
KOPPEKTUPOBATh JIEATEITHHOCTH;

- HCITOJIB30BATh BCE BO3MOXKHBIE PECYPCHI JUTSI IOCTHXKEHUS TIOCTABIICHHBIX IISJICH U pean3alliy IJIaHOB JISSATSIIbHOCTH;

- BBIOMpATH yCIEUIHbIE CTPATErHH B PA3IMUHbIX CUTYaIUsX;

- YMEHHE MPOTyKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM JCSITEIbHOCTH, YIUTHIBATH MTO3UITUH IPYTUX YYACTHUKOB JCSITCILHOCTH,
3¢ (eKTHBHO pa3peniaTh KOHPIUKTHI;

- BIIQJICHHE HAaBBIKaMU TI03HABATEIILHOH, YIeOHO-HCCIIeIOBATEIbCKON U TIPOCKTHOM JISATEIIBHOCTH, HAaBBIKAMH Pa3pelIeHUs MpooeMm;

- CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIEHOMY MTOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IUYHBIX METO/I0B TIO3HAHHS,

- TOTOBHOCTH M CITOCOOHOCTH K CAaMOCTOSITEIIbHOM HH(POPMAIIMOHHO- TTO3HABATEIILHOM JIeATEeILHOCTH, BKITIOYasi YMEHUE OPHCHTHPOBATHCS B PA3TUIHBIX
HCTOYHUKAX MH(POPMAIINH, KPUTUIECKH OIEHUBATh M MHTEPIPETUPOBATH HHPOPMAITUIO, TIOTYUAEMYIO U3 Pa3INYHBIX HCTOYHUKOB;

- YMEHHE HUCIIONb30BaTh CPeICTBa MH(POPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TexHoorui (nanee — UKT) B pemieHnN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHMU3aIMOHHBIX 3371a9 C COOTFOICHHEM TPEOOBAHMI SPTOHOMHUKH, TEXHUKH 0€30MTaCHOCTH, THTUEHBI, peCypcoCOepeKEeHHUSI, TPABOBBIX U ATHUECKHUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;



- BJIaJICHUC HaBbIKaMH IMO03HaBaTeILHOMN pe(bJ'IeKCI/II/I KaK OCO3HaHHUs COBEpIIaACMBIX ﬂeﬁCTBHﬁ 1 MBICIIUTEIIBHBIX IIPOUECCOB, UX PE3YIIBTATOB U OCHOBaHHfI,
r'paHull CBOCTO 3HAHWA U HC3HAHUSA, HOBBIX ITO3HABATCIIbHBIX 3a/la4 U CPCACTB UX JOCTUKCHUA.

IIpenmeTHble pe3yJbTaThl:
-BKJIIOUYAIOIIUX OCBOEHHBIE O0YUAIOIUMHUCS B X0/€ N3y4YEHUs y4eOHOI0 IpeAMeTa yMEHHUsI, BUABI IEATEIbHOCTH I10 I10JIy4YE€HHIO HOBOI'O 3HAHUs B paMKax
y4eOHOT0 MpeIMeTa, €ro Mpeodpa3oBaHHUIO U IPUMEHEHHUIO B yUEOHBIX, Y4€OHO-TIPOCKTHBIX M COIIMATBHO-TIPOCKTHBIX CUTYaLUsX;
- (hopMupoOBaHKE MAaTEMAaTUUYECKOTO TUIIA MBIIUIEHUS, BJIaJIEHUE T€OMETPUYECKON TEPMUHOJIOIMEH, KIIFOUEBbIMU OHATUSAMH, METOAAMU U IPUEMaMHU,
- ¢(OPMHUPOBAHHOCTD NMPEACTABICHUN O MAaTEMaTHKE, O CIIOCOOAX ONMMCAHUS HA MATEMAaTHUYECKOM SI3bIKE SIBJICHUH peallbHOTO MUPA;
- ¢()OpMHUPOBAHHOCTD MIPEJCTABICHUNA O MATEMAaTHUYECKUX MOHATUAX, KAK O BAKHEHIINX MaTEMaTHUYECKUX MOJIEINISAX, TO3BOJISIOLIMX OIUCHIBATh U U3y4aTh
pa3HbIe MPOLIECCH] U SBJIEHUS; TOHUMaHUE BO3MOKHOCTH aKCHOMaTHYECKOTO TOCTPOCHUSI MATEMAaTUYECKUX TEOPUI;
- BJIaZICHHE METOJIaMU J0KA3aTeJIbCTB U AJITOPUTMOB PEILICHUS;
- YMEHHUE UX IPUMEHSATH, IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYKJIEHUS B XO/I€ PELICHUS 3a/1a4;
- BJIaJICHUE OCHOBHBIMU MOHATUSMH O IJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYPaX, UX OCHOBHBIX CBOMCTBAX;
- ¢(OpMHUPOBAHHOCTH YMEHUS PAaCIO3HABATH HA YEPTEkKaxX, MOACISX U B peallbHOM MUpPE TeOMeTpUUYecKre (QUrypsl;
- IPUMEHEHHE U3yUYEHHBIX CBOMCTB reOMeTpHUECKUX (GUTyp U (GOpMYIT Ui PELIeHUs TeOMETPUYECKUX 3ajlay U 3a]a4 C IPaKTHUECKUM CO/EPIKaHUEM;
- BJIaZICHHE HAaBBIKAMU MCII0JIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPU PELLICHUU 3a7ad.
Hcnonb3oBaTh npuodpeTeHHbIE 3HAHUS M YMEHHUS B IPAKTHYECKOH 1eATeJbHOCTH U NOBCeHEBHOM KU3HHU 1JIs:
-MCCIeIOBaHuUs (MOJIEIMPOBAHNS) HECIIOXKHBIX MPAKTUUYECKUX CUTYAIMI Ha OCHOBE U3yUYEHHBIX (POPMYJI U CBOMCTB QUTYD;
-BBIYMCIICHUS JJIMH, TUIOIIAJe 1 00bEMOB peanbHBIX OOBEKTOB MPH PEIICHUH MPAKTHUECKUX 3ajay, UCIOIb3Yys MPU HEOOXOAUMOCTH CIPAaBOYHUKH U
BBIUHCIIUTEIBHBIE YCTPOICTBA

B pesynbrare n3yueHus TeOMETpUU OO0YyUaIONTUIICS HAYYMTCS
® pacro3HaBaTh HA YepTekKaxX U MOJENAX IPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI C UX OMHUCAHUSIMU, H300PAKEHUSIMU;
OIMCHIBATh B3aHMHOE PACTIONIOKEHUE MPSMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE, APSYMEHMUPOBAMb CEOU CYHCOCHUSL 00 IMOM PACNOJIONCEHUU,
aQHATM3UPOBATH B MPOCTEUIITNX CITyJasiX B3aHMHOE PACIIOIOKEHHE 00BEKTOB B TIPOCTPAHCTRE;
M300pakaTh OCHOBHBIC MHOTOTPAHHHUKH M KPYTJIbIC TEJIa, BBITOJHITH YEPTEXKH 110 YCIOBHSM 3a/1a4;
CTPOUTH MPOCTEUIITHE CeUCHHS Ky0a, IPU3MBI, ITHPaAMHUJIBI;
peliaTh IIAHUMETPUYECKHIE U TPOCTEHINNE CTEPEOMETPUICCKIE 3a/1a9 Ha HAX0XICHUE TCOMETPUUSCKUX BEITMIUH
(nTiH, YTII0B, MIOMAaAeH, 00HEMOB);
WCIOJIb30BATh MIPU PEIICHUU CTEPEOMETPUIECKHX 3a]a4 IIaHUMETPUIECKHE (PAKThI U METOJIBL;
MIPOBOINTH JTIOKA3aTEIbHBIC PACCYKICHHS B XOJI¢ PEIICHUS 3a]1ad.

OOyUaromuiics ROJIYYUm 603MOHCHOCHIb:
®  peuamsv HCUZHEHHO NPaKmudecKue 3a0ayu,;
®  CaMOCMOsAMeNnbHO NPUOOpemams U NPUMEHAMb 3HAHUS 8 PA3TUYHBIX CUMYAYUsX, pabomams 6 pYNnax,
®  apzymenmuposamv u OMCMausanmsb 600 MOUKY 3PeHUs,



ymenisv Ciiyulaniob Opyeux, uszenexkantsv y‘{€6Hyl0 qu)OpMClI/;I/lIO HA OCHOe6€e conocmasumelbHo2o aHaiusa

00beKmos;

noJjib306AmvcCA npeOMemelM yKkasameiiem SHL;LIKJZOI’ZG()MZZ u cnpasovYHuUKos 07151 HAXOMHCOCHUS

ungopmayuu,

CaMOCmosmenbHoO 0elicmeosanms 6 cumyayuu H€01’lp€()€ﬂéHHOCmu npu peweruu aKkmydalbHblX 0Nl HUX

npoonem.

=

4.
[TonsaTtue BekTopa B mpoctpaHcTBe. CII0)KEHHE U BBIUNTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha yKciio. KoMIsiaHapHbIE BEKTOPBI.
5. Metoa koopauHar B npocrpancrie. JIBuxenne. (9 4.)

KoopaunaTsl TOUKH ¥ KOOpAMHATEI BEKTOpa. CKalsIpHOE IPOU3BEACHHUE BEKTOPOB. J{BI)KEHNE.

6. 3akuI0YNTEILHOE MOBTOPEHHE NPH NMOATOTOBKE H UTOrOBOH aTTecTaluu no reomerpum (5 4.)

Y3Hamv 3HAYeHUe mamemamudeckotl HAyKu onsa PeEULEeHUA 3adaq, BO3HUKANWUX 6 mMeopUuu u npaKkmuke, wuponty u 6 mo snce 6pemsi 02paHu4eHnHocntb
NPUMEHEHRUA MamemMamu4ecKux Memooos K aHaau3y u UCCIe008aAHUIO npoyeccos u s6IeHUll 8 npupode u 061/1466'”’166,'

Y3Hambvb 3HAYEHUEe npaAKmuKu U 60npocoe6, 603HUKAIOWUX 6 camoii mamemamuxe 0s qbopmupoeayuﬂ u pazeumus mamemamu4eckou HAYKU, ucmopuro
paseumusl 603HUKHOBEHUS U pA36UMUSL ceomempuu,

nPpUMEeHAmb yHl/l6€pCGJZbell/7 xapakmep 3adKOHO6 JIOCUKU Mamemamu4ecKux paccyofcdeHmZ, UX NPUMEHUMOCMb 80 6CEX obnacmsax yenogeyeckoll
deﬂmeﬂbﬁocmu; SGPOEMHOcmeZZZ xapakmep pa3iudHblX npoyeccos oKpyacarouieco Mmupa,

COIEPKAHUE YYEBHOI'O ITPEJIMETA
IMoBTOpenue (2 u.)
Huaunap, konyc u map (7 4.)
Humuuap. Konyc. Chepa.
Oo6bembI Te (84.)
O6beM npsmoyrosiabHoro napaienenuneaa. O0bem npsMoil npu3Msl U HUIMHAPA. OObeMbl HAKIIOHHOM NMPU3MBbI, THpamMuabl U KoHyca. O0beM mapa
U TUTIOIIA/Ab ChEpBI.
BekTopsl B npocTpanctse (3 4.)



KanennapHo-teMaTnyeckoe NJIaHUPOBaHHe

No Tema paznena, Tema Kom - YV Jata Jata IIp

n/n ypoxa BO MpeIMETHBIE MeTanpeMeTHbIC JIMYHOCTHBIC o o nme

4acoB ¢dakTy | MmIaHy 4.
IloBTOpeHUE
(24.)

1 [TapannensHOCTh U 1 YMeTh 000011aTh ¥ CUCTEMaTH3HPOBATh KoMMyHUKATHBHBIEC : OPraHU30BLIBATh M IIAHHPOBATH dopmupoBaHUe
NEPIEHIUKYISIPHOCTD 3HAHMS 110 NPOMIEHHBIM TEMaM U yueOHO€E COTPYAHUYECTBO C YUUTENIEM U OJHOKIACCHUKAMH. LIEEBBIX
HPSIMBIX U IJIOCKOCTEN HCIOJIb30BATh UX MPU PELICHUU PerynsiTuBHBIE: ONIPENEIATH IOCIEA0BATEILHOCTD YCTaHOBOK

MIPUMEPOB U 3a/a4. MIPOMEKYTOUHBIX LIETEH ¢ yUeTOM KOHEUHOI'O pe3yJibTaTa, y4aeOHOMH
COCTaBJISITh IUIaH NOCIEA0BATEIbHOCTH IEHCTBUM. JIeATENbHOCTH
IMo3naBaTebHBIE. YMETh OCYIICCTBIATh aHATH3 OOBEKTOB, dopMupoBaHue
CaMOCTOSITEITFHO UCKATh U OTOUPATh HEOOXOJUMYIO HaBBIKOB
UH(DOpMALHIO. OCO3HAaHHOTO
BbIOOpa Hanboee
3¢ peKTUBHOTO
crocoba penieHus
2 MHororpaHHuKH 1 YMeTh 000011aTh U CUCTEMATH3UPOBATH KoMMyHHUKATHBHBIE: ONPEACIATD 1EU U (yHKIHH dopmupoBaHue
3HAHMS 110 NPOMIEHHBIM TEMaM U YYacCTHHUKOB, CIIOCOOBI B3aMMO/ICHCTBHS; IUIAHUPOBATh OOINE | YCTOHYUBOMN
HCTIONB30BaTh UX MPH PELICHUN CIOCcOOBI pabOThI; 0OMEHUBATHCS 3HAHUAMH MEXIY WIEHAMH | MOTHBALMH K
IIPUMEPOB U 33]au. TPYIIIBI ISl IPUHATHSA 3P ()EKTHBHBIX COBMECTHBIX PEIIEHUH. | MpoOIeMHO-
PerynsituBHbIe: (OPMUPOBATH LIEJIEBBIE YCTAHOBKHM y4eOHOH | MOMCKOBOM
JeSITeIbHOCTH, BBICTPAUBATh MOCIEJ0BATEIEHOCTh JIeSITETbHOCTH
HeoOxoanuMbIx ornepannii. Ilo3HaBaTebHBIE: OCYIIECTBIISTH
CpaBHEHHE ¥ KJIacCU(UKAIMIO 1O 33/IaHHBIM KPUTEPUSIM
I'nasa IV
uianHap, KOHYC U
map (7 4.)

3 [MonsTne  mwmmempa. | 1 OOBICHATH, YTO TAKOE IUITUHAPUIECKAS KoMMyHUKAaTHBHBIE: Pa3BUTh Y yYallIUXCs PECTABICHHE O dopmupoBaHue
[Tnomans MOBEpXHOCTH MTOBEPXHOCTH, €€ 00pa3yIomue 1 och, MeCTe MaTEMATHKH B CHCTEME HayK. YCTOHYMBOM
LUIMHIpA KaKoe TeJIO Ha3bIBACTCS IIUTMHAPOM U Kak | PeryJsiTuBHbIe: (hOpMHUPOBATH I1E/IEBBIE YCTAHOBKH YIeOHOM MOTHBALIMH K

JesirenbHoCTH. Io3HaBaTeIbHBIE: pa3nyaTh METOb] IO3HAHUS 00yUYeHHIO




Ha3bIBAIOTCS €TI0 3JIEMEHTHI, YTO
MIPEACTABILIIOT COOO0I OCceBOE cedeHHE
IIIMHAPA U CEYEHHE TIIOCKOCTHIO,
MEPIECHANKYIISIPHOHN K €r0 OCH, KaK
MOJTy4YaeTCs] MWINHIP My TEM BpaIleHHs
BOKPYT OCH €TO OCEBOTO CCUCHUS;

OKPYKaIOILEro MHpa I10 €10 LM (HaOJIFO/ICHHE, OIIbIT,
9KCIIEPUMEHT, MOJIC/TMPOBAHKE, BBIUHCIICHHE)

ITonsTue KOHYyca.
[Tnomaap moBepXHOCTH
KOHYca.

OOBICHATE, YTO TAKOE KOHUYECKAS
MIOBEPXHOCTBH, €€ 00pa3yrolye, BepIIHa
U OCb, KaKO€ TEJIO Ha3bIBACTCsI KOHYCOM U
KaK Ha3bIBaIOTCS €ro JJIEMEH-

ThI, 9TO MPEJCTABISAIOT cO00i oceBoe
CeueHHe KOHyca U CeUeHHE IJIOCKOCThIO,
NEPIECHIUKYISIPHOI

K OCH, KaK TI0JTy4aeTcst KOHyC IyTEM
BPAIIEHHS €r0 0CEBOI0 CEYECHHS BOKPYT
ocH, OOBSCHATH, YTO MPUHUMACTCS 32
IUIOIIaas OOKOBOI MOBEPXHOCTH KOHYCA,
BBIBOIUTH (POPMYJIBI TIIOIIA/IeH OOKOBBIX
U IIOJIHBIX TIOBEPXHOCTEN KOHYCA U
YCeUYEHHOTO KOHYCa; GOpMYyIUPOBAThH
TeopeMy 00 06béMe KoHyCa,

KoMMyHHKAaTHBHBIE: BEICITYIINBATH MHCHHE WICHOB
KOMaH/Ibl, HE TIepeOuBasi .

PerynsiTuBHBIE: IPOTHO3MPOBATH PE3yJIbTAT YCBOCHUS
marepuaja, onpeaciiaTh NPOMEKYTOUYHBIC LIS
IMo3HaBaTenbHbBIE: OCYIIECTBIATH CPABHEHUE U
KJIacCU(UKAIHIO 1O 3a/JaHHBIM KPUTEPUSIM. Y METh
aHaJIU3UPOBaATh O6’LeKTLI C BBIACJICHUEM ITPU3HAKOB.

dopMupoBaHUe
CTapTOBOM
MOTHBAIMH K
HM3YYECHHUIO HOBOT'O

YcedeHHbI KOHYC.

OOBSCHSTh Kakasi Urypa Ha3bIBaeTCs
YCEUEHHBIM KOHYCOM U KakK
Ha3bIBAKOTCA.CT'0 3JICMCHTHI, BBIBOAWUTH
bopmyny 00béMa yCeuEHHOTO KOHYCA,
HCTIOJB30BaTh (POPMYIIBI IDTOIIAJICH
MTOBEpPXHOCTEH 1 00BEMOB KOHYCa U
YCEUEHHOTO KOHYCa NpU PELIEHUH 3a7a4

KoMMmyHHKaTHBHBIE: CIOCOOCTBOBATH (DOPMHUPOBAHHIO
Hay4yHOT'O MUPOBO33PEHHUS.

PerynsiTuBHBIE : OLICHUBATH BECOMOCTb IIPUBOJUMBIX
JIOKa3aTeJIbCTB U PACCYKIECHUM.

Ilo3naBaTenbHBIE: OCYHIECTBIATH PACIIUPEHHBIN TIOUCK
HHpOpMALUN

dopMupoBaHue
HaBBIKOB
OCO3HAHHOTO
BbIOOpa Hanboee
3¢ PEKTHBHOTO
crocoba pemeHns

Cdepa u map
B3aumnoe
pacroyio’keHue cheprl
1 TUIOCKOCTH. .

dopmysupoBath onpeneneHus chepsl, eé
LEHTpAa, pajryca U JHaMeTpa;
HccnenoBaTh B3aMMHOE PacIoiOKEHHE
chepsl 1 psMoit

KoMMyHUKATHBHBIE : OPTaHU30BBIBATh U IUNIAHUPOBATH
yueOHOE COTPYAHHYECTBO C YUUTEIEM U OJHOKIACCHUKAMH.
MIPOSIBIISITE TOTOBHOCTH K 00CY)KIICHHIO PA3HBIX TOUEK 3PCHHUS
1 BBIpabOTKe 001e# (IpymIoBoii) MO3UINN

PeryasiTuBHBIE: OTIPENIEIATH MTOCIEA0BATEIHLHOCTD
MIPOMEXKYTOUHBIX LI€NEH C y4eTOM KOHEUHOTO pe3yJIbTara,
COCTaBJIAITh IJIaH MOCIE0BATENBHOCTHU IEHCTBHM, 0CO3HABATh
Ka4yeCcTBO U YPOBEHb YCBOCHUS .
IMo3naBaTesbHBIE. YMETH OCYIIECTBISTH aHAJIN3 OOBEKTOB,
CaMOCTOSITEJIbHO UCKAaTh M OTOUPATh HEOOXOAUMYIO

DopMupoBaHue
HAaBBIKOB
Opra"u3anuu 1
aHanusa cBoei
JIeSITeTTBHOCTH,
camMoaHanIu3a u
CaMOKOPPEKIHIH
yueOHOH
JIeSITETbHOCTH




HH(POPMAIIUIO, CO3/IaBaTh CTPYKTYPY B3aUMOCBsI3ei
CMBICIIOBBIX €IMHUI] TEKCTa

7 KacarensHas (hopMyITpOBaTh ONPEAEICHNIE Kaca- KoMMyHHUKATHBHBIE: Pa3BUTh Yy yJaIlUXCs MPEICTABICHNE O dopmupoBaHue
IUTOCKOCTB K cepe. TEJNBHOM MPSMOH K cdepe, MECTE MAaTEMATHKH B CHCTEME HayK. YCTOWYUBOH
[Tromans cheps. (hopMyIpOBaTh U JOKA3bIBaTh TEOPEMBI O | PeryssiTuBHbIe: (hOPMUPOBATH IIEIICBBIC YCTAHOBKH yIEOHOM MOTHBAIIH K

CBOMCTBE UM NIPU3HAKE KacaTeIbHOU nesitenbHOCTH. Ilo3HaBaTe/IbHBIE: pa3uyaTh METOBI IO3HAHUS 00y4JeHHIo
TIPSIMOit OKPY’KAFOIIIero MHpA I10 €T0 IeM (HaOII0ICHIE, OIIBIT,
9KCIIEPUMEHT, MOJICTIMPOBAHIIE, BBIUHCIICHIIE)

8 Bzaumuoe YMeTh ONMCHIBATH M aHATU3HPOBATh KoMMyHHKaTHBHBIE. ONIPEACIATH HETH U QyHKINU dopmupoBaHue
pacrosoxeHue chepsl B3aMMHOE PACHOJI0XKEHUE NMPSIMBIX U YYaCTHHKOB, CIIOCOOBI B3aUMOACHCTBYS; IUIAHUPOBATh O0IMe | YyCTOWYHBOU
u npsimoit. CeueHHs IIJIOCKOCTEH B IIPOCTPAHCTBE, BBIIOIHATD CIIOCcOOBI PabOThI; 0OMEHUBATHCS 3HAHUAMH MEXAY YICHAMH MOTHBAILIMU K
KOHUYECKOU YEPTEKHU 110 YCIIOBHUAM 3a7a4. TPYIIIBI ISl IPUHATHS 3P ()EKTUBHBIX COBMECTHBIX PEIIEHHH. | MPOOIEeMHO-
IIOBEPXHOCTH Pemats nnanumeTpudeckue u PeryssiTuBHBIE: ()OPMUPOBATH IETICBbIE YCTAHOBKH YYEOHOH | MOMCKOBOM

HpOCTeﬁIlIPIe CTCPCOMECTPUYCCKUC 3a/la4n ACATCIIBHOCTU, BBICTpAUBATh NNOCJICA0BATCIIbHOCTD JACATCIBbHOCTU
Ha HaX0XJICHHE T€OMETPUUECKUX HeoOxoauMbIX onepanuid. Ilo3HaBaTeabHBIE: OCYIIECTBIATD
BEJIMYUH (JUIMH, YTJIOB) CpaBHEHHE ¥ KJIACCU(HKAIHIO MO 33laHHBIM KPUTEPUIM

9 Kourtposabnas padora HayunTbcs npuMeHsTh IpHOOpETCHHBIC Kommynuxamuensie: ypapisiTh CBOMM ITOBEICHUEM dopmupoBanue
Ne 1 «{uouHap. 3HAHMS, YMEHHSI, HABBIKA B KOHKPETHOH (KOHTPOJIB, CAMOKOPPEKIHS, OIICHKA CBOETO PE3yIbTaTa). HaBBIKOB
Konyc.Illap» JEATETbHOCTH Pezynamuenste: HopMupoBaTh CIOCOOHOCTh K MOOWIM3AIIMK | CaMOAHaIN3a U

CHJI M SHEPI'MH; CHOCOOHOCTH K BOJICBOMY YCHIIHIO B CaMOKOHTPOJIA
MIPEOJIOIEHHUN TIPETIITCTBUH.
Ilo3nasamensvnsie: BpIOUpaTh Hanboee 3pPpeKTUBHbIC
CHoCcOOBI PEIICHHUS 3a/1a4.
I'naBa V. O0beMbI
Tea (84.)

10 IMonsTne obbema. OOBSICHATE KaK U3MepAoTcs 00beMbl Tes, | KoMMyHHKAaTHBHBIE: ITPOSIBISTE TOTOBHOCTH K 00CYXaeHuto | dopmupoBaHue
Ob6Bem MIPOBO/IST AHAJIOTHIO C M3MEPEHUIMHI Pa3HbIX TOYEK 3pPEHHUS U BBIPAOOTKE 001IeH (TpynoBOi) LENIeBBIX
MIPSIMOYTOJIEHOTO IUTONIAe MHOTOYTOJIbHUKOB; TIO3UINH YCTaHOBOK
napasuleNenunesa. (hopMyTIHPOBATH OCHOBHBIE CBOHCTBA PeryasiTuBHBIE. 0CO3HABATH KAYECTBO U YPOBEHb YCBOCHHS y4eOHOMH

00BEMOB 1 BEIBOJUTH C MX IIOMOIIBIO ITo3HaBaTeabHBIE: CO3MaBATh CTPYKTYPY B3aNMOCBSA3EH JIESITETTFHOCTH

dhopmyiy oObemMa MpSMOYTOIHHOTO CMBICJIOBBIX €JUHUL] TEKCTa dopmupoBaHue

napaJulesienuIesia HaBBIKOB aHAJIM34,
COTIOCTaBJICHUS,

CpaBHEHHUs
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11 O0Bem psSIMOH ®dopmyIHpoBaTh U T0Ka3bIBATH TEOPEMBI KoMMyHHKAaTHBHBIE: ITPOSIBISITE TOTOBHOCTH K 00CykaeHuto | DopmupoBaHue

TIPHU3MBEL. 00 00BpeMe IPSMON TIPU3MBIL; PEenIaTh Pa3HBIX TOYEK 3PEHUS U BEIpabOTKe 00MIeH (TPyIIIOBO) IIEJIeBBIX
3aJ1a4d, CBA3aHHbIEC C BEIYUCICHUEM TIO3HINH YCTaHOBOK
00BEMOB 3THX TEI PerynsiTuBHBI€. 0OCO3HABATh KAYECTBO U YPOBEHb YCBOCHHUS yaeOHOH

ITo3HaBaTe/IbHBIE: CO3/1aBAaTh CTPYKTYpPy B3aUMOCBS3EH JIESITEIIEHOCTH
CMBICTIOBBIX €AMHHMI] TEKCTA dopmupoBaHue
HaBBIKOB aHAJIN3A,
COIIOCTABJICHUS,
CpaBHEHUSI
12 O0beM MIMHApa ®opmynpoBath 1 10Ka3bIBaTh TeopeMbl | KOMMyHHKATHBHBIE: Pa3BUTh Y y4JalllXcsl PEICTAaBIICHHE O dopmupoBanue
00 00beMe HMIIMHIIPA; peraTh 3a/1a4u, MeCTe MaTeMaTHK/ B CHCTEME HayK. YCTOWYUBOM
CBSI3aHHBIC C BBIYHCIICHHEM 00BbeMOB 3TuX | PeryasituBHbIe: ()OpMUPOBATH LIEIEBBIC YCTAHOBKH YUeOHOM MOTHBAIIH K
Tel nesitenbHOCTU. [lo3HABaTeIbHBIE: PA3THyUaTh METO/IBI [TO3HAHHS 00y4eHUIO
OKpYKaroIIero Mupa 1o ero 1essM (HabJroieH!e, OTIbIT,
9KCIIEPUMEHT, MOJIC/IMPOBAHIIE, BBIUHCIICHIE)

13 Beruncienne o06bemMoB BbIBOANTH HHTETPATBHYIO (HOPMYITY AT KoMMmyHHKaTHBHBIE: CTOCOOCTBOBATH (DOPMHUPOBAHHIO dopmupoBanue
T&J €  TOMOIIBIO BBIYHCIICHUSI 00BEMOB TEJ M JOKA3bIBAaTh C | HAYYHOTO MHPOBO33PCHUSI. HaBBIKOB
HHTETpaja. ee TIOMOIIIBI0 TEOpEMBI 00 00BeMe PeryasiTuBHBIE : OIICHUBATH BECOMOCTH ITPUBOJUMBIX OCO3HAHHOTO

HAKJIOHHOH MPHU3MbI, 00 00beMe KOHYCa, JIOKAQ3aTEeNbCTB U PACCYKIECHUH. BBIOOpa Hanbolee
MTUpaMU/IbI; IMo3HaBaTeNbHBIE: OCYIIECTBISTh PACIIMPEHHBII MOUCK 3¢ peKTUBHOTO
uHpopMaIUH crocoba penieHus

14 O6Bvem HaKJIOHHOH BbIBONTH HHTETPATBHYIO HOPMYITY IS KoMMmyHHKaTHBHBIE: CIOCOOCTBOBATH (DOPMHUPOBAHHIO dopMupoBaHue
TIPU3MBIL. BBIYMCIIEHHS] 00HEMOB TET U JOKa3bIBaTh C HAay4YHOI'0O MUPOBO33PCHUA. HaBBIKOB

€€ MOMOIIIBI0 TeOpeMbI 00 00beMe PerynsiTuBHBIE : OIICHUBATH BECOMOCTh ITPUBOMMBIX 0CO3HaHHOTO

HaKJIOHHOH ITPHU3MBI, 00 00beMe KOHyca, JIOKA3aTeNNbCTB U pacCy KICHHUH. BbIOOpa HamboIee

MTUpaMUIbl; IMo3HaBaTenbHBIE: OCYIIECTBIATH PACIINPEHHBIH TOUCK 3G PEKTUBHOTO
nHpOpMAUH cnoco0a perreHus

15 O0BeM KoHyca. BBIBONTH HHTETpANTBHYIO (HOPMYITY IS KoMMyHHKATHBHBIE: ITPOSIBIISITE TOTOBHOCTH K 00CYXaeHUI0 | DopmMupoBaHHe

BBIYHCIICHUSI 0OBEMOB TEJ M JOKA3bIBaTh C | Pa3HBIX TOUYEK 3pEHUS U BHIPAOOTKE 00MIeH (IpyIOBOH) LENIeBBIX

ee TIOMOIIIBI0 TeOpeMBI 00 00beMe TIO3UIINH YCTaHOBOK
HaKJIOHHOH NTPHU3MBI, 00 00beMe KOHyca, PerynsiTuBHBIE. 0OCO3HABAaTh KAYECTBO U YPOBEHb YCBOCHHUS yueOHOH
MTUPAMUIbI; BBIBOAUTH (DOPMYJIIBI JUTS IMo3HaBaTe/IbHBIE: CO3/1aBaTh CTPYKTYpPY B3aUMOCBsI3el JIeSITEIbHOCTH
BBIYHCIIEHNS 00BEMOB yCC‘IeHHOﬁ CMBICJIOBBIX €AUHUIL] TCKCTA (I)OpMI/IpOBaHI/Ie
IMMpaMUuIbl 1 YCECUCHHOTO KOHYCA, pe1IaTh HaBBIKOB aHAJIN3a,
3aj1a4u, CBSI3aHHbIE C BEIYUCIICHUEM COTIOCTABJICHUS,

00BEMOB DTHX TENT

CpaBHEHHUsI
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16 O0beM 1mapa. dopmynupoBath onpeneneHus mapa, ero | KoMMyHHKaTHBHBIE: TPOSIBISTE TOTOBHOCTH K 00CcyxaeHuto | dopmupoBaHue
O06BemMBbI IIapOBOTO LEHTpa, paguyca U AHaMeTpa; Pa3HBIX TOYEK 3PEHUS U BEIpabOTKe 00MIeH (TPyIIIOBO) IIEJIeBBIX
CeTMEHTa,  IIapOBOTO (opMypoBaTh TEOpEMY 00 TIO3HINH YCTaHOBOK
CIOSI W IIapoBOTO 00BéMeE mapa; PerynsiTuBHbIE. 0OCO3HABATh KAYECTBO U YPOBEHb YCBOCHHUS y4eOHOH
CEeKTOpa. OOBSICHATB, YTO MPUHUMAETCA 32 ITo3HaBaTe/IbHBIE: CO3/1aBAaTh CTPYKTYpPy B3aUMOCBS3EH JIESITEIIEHOCTH

wronans cepsl; BbI- CMBICTIOBBIX €AMHHMI] TEKCTA dopmupoBaHue
BOJUTH (OPMYILY, BEIPAKAFOLIYIO HaBBIKOB aHAJIN3A,
ronianas cepsl uepes e€ paauyc, a COTIOCTAaBJICHUS,
TaKke GopMyiy miomanu chepuye- CpaBHEHUS

CKOI1 YacTU MOBEPXHOCTH IIAPOBOTO

CErMeHTa

17 KonTpoabsnas pabora HayunTbcst nprMeHsTh IPHOOpETEHHBIE Kommynuxamuenvie: ynpaisiTb CBOUM IOBEAECHUEM DopmMupoBaHue

Ne 2 «O0BeMBbI TED 3HaHUS, YMEHUS, HABBIKH B KOHKPETHOMN (KOHTPOJIB, CAMOKOPPEKIIUS, OIIEHKA CBOET0 PEe3yJIbTaTa). HaBBIKOB

JesITeIbHOCTU Pezynamuenste: HopMUpOBaTH CIOCOOHOCTh K MOOMJIM3ALMKM | CaMOaHau3a U

CHJI M SHEPIUH; CHOCOOHOCTH K BOJICBOMY YCHIIHIO B CaMOKOHTPOJIA
TIPEOIOICHHUN TIPETIATCTBUH.
Ilo3nasamenshsle: BEIOUpATh HanOoIee Y3PPECKTHBHEIC
CIIOCOOBI peIIeHHS 33/1a4.

I'naBa VI. Bektopsl

B mpocTpancTse (3

yaca)

18 [NonsiTre BekTOpa. ®dopmynIHpoBaTh ONpeeNICHNs! BEKTOPa, KoMMmyHuKaTHBHBIE: CTOCOOCTBOBATH (DOPMHUPOBAHHIO dopmupoBanue

PaBeHCTBO BEKTOpPOB €ro JJIMHBI, KOJJIMHEapHBIX BEKTOPOB, Hay4YHOTO MUPOBO33PECHHSI. HaBBIKOB
PaBHBIX BEKTOPOB; PerynsiTuBHbIE : OIICHUBATH BECOMOCTH ITPUBOMMBIX OCO3HAHHOTO
(opMyIMpOBaTh U JOKA3bIBATH JIOKa3aTeNNbCTB U pacCy KACHHUH. BbIOOpa Hanbosee
YTBEP)KICHHS O PaBHBIX BEKTOpax Ilo3HaBaTenbHBIE: OCYIIECTBIISATh PACIIMPEHHBIA IOUCK 3¢ peKTUBHOTO
uHpopMaIUu crocoba penieHus

19 CrnoxeHnue u OOBSCHATD, KaK ONPENEIISIOTCI CyMMa 1 KoMMyHUKAaTHBHBIE: IPOSBIISITH TOTOBHOCTH K 00CyXaeHHI0 | POopMHUpOBaHUE
BBIYMTAHUE BEKTOPOB. Pa3HOCTh Pa3HBIX TOUYEK 3pEHUS U BIpaboTke 00111eH (TpyHImoBoi) LIENEBBIX
CyMMa HECKOJBKUX BEKTOPOB; (hOPMYJIUPOBATH U JIOKA3bIBATH | MO3UIHH YCTaHOBOK
BEKTOPOB. TeopeMy PeryasiTuBHBIE. 0CO3HABATH KAYECTBO U YPOBEHb YCBOCHHS y4eOHOMH
YMHOXKeHHEe BEKTOpa 44 CyMMa 1 pa3HOCThH BEKTOpPOB 1 0 IMo3HaBaTe/ibHBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBSI3EH JIeSITeNIbBHOCTU
HAa YHUCIIO KOOpAMHATAX CyMMBI BEKTOPOB U €€ CMBICJIOBBIX €JJUHUI] TEKCTa ®DopMHpOBaHUE

CIeICTBHSA HaBBIKOB aHAJIN3A,
OOBSICHATD, KaK ONpeeIsieTCs COMOCTAaBJICHUS,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO; CpaBHEHMUS

(opMyIIMpOBaTh U JJOKA3bIBATh TEOPEMY O
KOOpAMHATaX NMPOU3BEICHUS BEKTOpa Ha
YHCIIO M, OMPAasich Ha He€, 000CHOBHIBATH
CBOMCTBA 3TOH ONlEpaLuu
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20 Komrunanapusie OOBSCHATH, KaKHe BEKTOPHI HA3bIBAIOTCS KoMMyHHKAaTHBHBIE: ITPOSIBISITE TOTOBHOCTH K 00CyxaeHuto | dopmupoBaHue
BeKTOpHI. [IpaBmio KOMIUTAaHAPHBIMH; Pa3HBIX TOYEK 3PEHUS U BEIpabOTKe 00MIeH (TPyIIIOBO) IIEJIeBBIX
napajieienunena MO3ULUH YCTaHOBOK

PeryasiTHBHbBIE: 0OCO3HABaTh KAYECTBO M YPOBEHb YCBOCHUS yueOHOM
ITo3HaBaTeJIbHBIE: CO3/1aBaTh CTPYKTYPY B3aUMOCBSI3eH JeATeIbHOCTH
CMBICJIOBBIX €IMHUII TEKCTA DopmupoBaHue
HaBBIKOB aHAIIN34,
COIIOCTABJICHUS,
CpaBHEHUSI
I'naBa VII. Merox
KOOPIHHAT B
MPOCTPaHCTBE.
JBuxenus (9 yac)

21 PasnoxxeHne BekTopa (GOpMyITUpPOBATh H TOKA3BIBATE TEOPEMY KoMMyHHKATHBHBIE: PA3BUTh Y YYaILUXCS IPEIICTABICHHE O dopmupoBaHue
0 TpeM 0 Pa3IOKEHHHU BEKTOpa MO TPEM MecTe MaTeMaTHKH B CHCTEME HayK. YCTOHYMBOM
HEKOMIUIaHAPHBIM HEKOMIUTaHApHBIM BEKTOpaM PeryastuBHbIe: GopMUPOBATH LETICBBIC YCTAHOBKH yIeOHON MOTHBALIUH K
BEKTOpaM nesitenbHOCTU. [l03HABaTeIbHBIE: PA3THYaTh METO/IBI [TO3HAHUS 00y4eHUIO

OKPY KaroIIero Mypa 1o ero 1essiM (HabJroieHre, OTIbIT,
SKCTIEpPUMEHT, MOJICTTMPOBAHNUE, BBIUHCIICHUE)

22 [psimoyrosbHast OOBSICHATD, YTO TAKOE OCh KOOP/IMHAT, KoMMyHHKaTHBHBIE: Pa3BUTh Y y4allMXCs MPEJICTABIICHNE O dopmupoBanue
cUcTeMa KOOp/MHAT B KaK OIpe/eNsIeTcs KOOpANHATA TOUKHU [0 | MecTe MaTeMAaTHKH B CHCTEME HayK. yCTOWYMBOU
MPOCTPAHCTBE JIAaHHOM OCH, KaK BBOJUTCS U PerynsituBHbI€: (HOPMUPOBATH IieJIeBbIE YCTAHOBKH Y4eOHOM MOTHBAIMH K

0003Ha4YaeTcs MPSMOYTOJIbHASI CHCTEMa nesrenbHOCTH. ITo3HABaTeIBHbIE: Pa3INYaTh METO/BI ITO3HAHMS 00y4CHHUIO
KOOPAMHAT B IPOCTPAHCTBE, KaK OKPY>KaFOILIEro MUpa IO ero LesisiM (HaOJTIOICHHE, OIIbIT,
Ha3bIBaIOTCSl OCH KOOP/IMHAT; 9KCIIEPHMEHT, MOJICIMPOBAHHE, BEIYHCIICHHE)

23 KoopauHaTsl BekTOpa. BBIBOJIUTD M UCIIOJIb30BaTh B PEIICHUSX KoMMyHHUKaTHBHBIE: PA3BUTh Y y4allMXCs MPEJICTABICHNE O dopmupoBanue
CBsI3b MEXILY 3a7a4 (hOPMYJIbl KOOPIMHAT CEPEUHBI MecCTe MaTeMaTHKH B CHCTEME HayK. yCTOWYMBOU
KOOpHHATAMHU OTpe3Ka, JUIMHBI BEKTOPa U PacCTOSHHS PerynsituBHbI€: (HOPMUPOBATH I1eJIEBbIE YCTAHOBKHU Y4eOHOM MOTHBAIIH K
BEKTOPOB 1 MEXIy JBYMS TOUKaMHU. nesrenbHocTH. [lo3HABaTeIbHBIE: Pa3IMYaTh METO/IBI ITO3HAHHUS 00y4eHuro

KOOpAUHATAMU TOYCK

OKPYIKaromiero Myupa 1o €ro ueism (Ha6J'IIO,H€HI/IC, OIIBIT,
OKCIICPUMEHT, MOACIIMPOBAHUE, BLI‘H/ICJICHHG)
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24 | Ilpocreiimue 3aga4u B BBIBOJIUTH M UCIIOJIb30BaTh B PEIICHUSIX KoMMyHUKAaTHBHBIE: ONIPEEIATh LENH U QYHKLIUH dopmupoBanue
KOOpANHATAX 3a1a4 GOpMyJIBl KOOPIAMHAT CePeIHHbBI YYaCTHUKOB, CIIOCOOBI B3aMMOJICHCTBUS; INIAHUPOBAThH OOIME | YCTOWYMBOM
.YpaBHeHue cdepsl OTpe3Ka, JUIMHBI BEKTOPa M PACCTOSHU CrIoco0bI paboThl; 0OMEHUBATHCS 3HAHUSAMH MEXKIY WICHAMH | MOTHBAaLUH K

MEXIy ABYMs TOYKaMH. BEIBOHUTH TPYIIIBI JUIs MPUHATHA () (GEKTUBHBIX COBMECTHBIX PELICHHH. | MpoOJieMHO-
ypaBHeHHUE cepbl JaHHOTO paanyca ¢ PeryastuBHble: GopMUpOBaTH LeNeBbIe YCTAHOBKU YUeOHOH | IMOUCKOBOI
LEHTPOM B JTaHHOI TOUKe JesATeIEHOCTH, BBICTPauBaTh IIOCIIEA0BATEIEHOCT JeATEeIbHOCTH
HeoOXxoauMbIX onepanuii. [1o3HaBaTe bHbIE: OCYIIECTBIATH
CpaBHEHME ¥ KJIacCU(UKAIMIO N0 3a/JaHHBIM KPUTEPUSIM

25 | Yroa mexnay OOBSCHATD, KaK ONpPENeIIsieTCs] YToil KoMMyHHKAaTHBHBIE : OPraHU30BbBIBAThH U TNIAHUPOBATH dopmupoBanue
BekTopamu CKajsipHOe MeXay BekTopamu; PopMyTHpoBaTh yueOHOe COTPYAHMYECTBO C YUYUTEIEM U OJHOKIACCHUKAMHU. HaBBIKOB
IpOU3BEJCHHIE OIpeJieTICHUE CKAJISIPHOTO NMPOU3BeeHNsT | PeryisiTuBHBIE: ONpEAeNiTh OCIEA0BATEILHOCTD OpraHu3aly U
BEKTOPOB BEKTOPOB; (hOPMyJIMPOBATH U JI0OKA3bIBATh | MIPOMEKYTOUHBIX IIeJIel C y4eTOM KOHEUHOT'o pe3yJibTara, aHanu3a CBOeH

YTBEPXKIICHHUS O €r0 CBOICTBAX. COCTaBJIATS ILJIaH MOCJIE0BATEIbHOCTH ACHCTBHUI. JIeSITENIbHOCTH,
ITo3HaBaTe/IbHBIE: YMETh OCYIIECTBISTE aHAJH3 OOBEKTOB, | CaMOaHAIIN3a U
CaMOCTOSATEIBHO HCKAaTh U OTOMPATh HEOOXOAUMYIO CaMOKOPPEKIUH
HHPOPMALIHIO. y4aeOHO
JIeATEeIbHOCTH

26 | BerunciieHue yrios OOBACHATD, KAKOW BEKTOP HA3bIBACTCS KoMMyHHKAaTHBHBIE: ONPEICIATE LETH U QYHKIMA dopmupoBaHue
MEXIY IPIMBIMH H HAaIPaBIISFOLIMM BEKTOPOM IPSAMO, KaK YYaCTHUKOB, CIIOCOOBI B3aMMOJICHCTBUS; TUNIAHMPOBAThH OOIHE | YCTOWYMBOI
IUIOCKOCTSIMH BBIYHCIIUTH YTOJI MEXAY IBYMS IPSIMBIMH, | CIIOCOOBI pabOThI; OOMEHUBATHCS 3HAHUSMHU MKy WICHAMH | MOTHBALIUH K

€CJIM U3BECTHBI KOOPJIUHATHI HX TPYIIIBI ISl IPUHATHS 3Q()EKTUBHBIX COBMECTHBIX PEIIEHHH. | MPOOIEeMHO-
HAIpPAaBJSIOLIMX BEKTOPOB; KaK PerynsituBHbI€e: (OPMUPOBATH LIENIEBbIE YCTAHOBKH y4eOHOM | MOMCKOBOM
BBIYHCIIUTD YTOJ MEXAY MPIMON U JIeSTeIbHOCTH, BBICTPAUBATh [IOCIIEA0BATEILHOCTD JEeATeIbHOCTU
IUIOCKOCTBIO, €CITH U3BECTHBI KOOPAMHATHI | HEOOX0oAuMBbIX onepaiuii. [lo3HaBaTe/IbHbBIE: OCYIIECTBIAThH
HAIpPAaBJISIOLIET0 BEKTOpa MPSMON U CpaBHEHHE M KJIacCU(UKAIMIO N0 3a/JaHHBIM KPUTEPUSIM

BEKTOPA, MEPIEHIUKYJIIPHOTO K I1JI0-

CKOCTH, KaK BEIYHUCIUTD YTOJI MEXKIY

JBYM$I IIOCKOCTSIMH, €CJIH U3BECTHEI

KOOPAUHATHI BEKTOPOB,

HEePICHIMKYILIPHBIX K 3THM IUIOCKOCTIM

27 | LlenTpasnbHas, oceBas OOBSICHATB, YTO TAaKOE OTOOpaKEHUE KoMMyHHKATHBHBIE: ITPOSIBISITE TOTOBHOCTH K 00CYXaeHuIo | dopmupoBaHHe
U 3epKajibHast IIPOCTPaHCTBa Ha ce0s M B KAKOM CIydae | pa3HbIX TOUYEK 3pEHUs U BBIPAOOTKe 001Iei (rpynnoBoii) LENIeBBIX
CUMMETpHHU OHO Ha3bIBACTCS JIBIKECHUEM TIO3UIHH YCTaHOBOK

MPOCTPAHCTBA; OOBSICHSITh, YTO TAKOE PerynsiTuBHBIE: OCO3HABATh KAYECTBO U YPOBEHb YCBOCHUS yueOHOH
oceBasi CHMMETpPHSI, [IEHTpalibHast IMo3HaBaTe/bHBIE: CO3/]aBAaTh CTPYKTYPY B3aMMOCBsI3Eit JIeSITENIbHOCTH

CUMMETpHS, 3epKAIbHAsT CUMMETPHS
000CHOBBIBATh, YTO 3TH OTOOPAKEHUS
MIPOCTPAHCTBA HA CeOs SABIAIOTCS
JBIKCHUSIMU; TIPUBOIUTH NPUMEPHI
UCTIONIb30BAHMS ABHKEHUH TIPU
000CHOBaHMH paBeHCTBA GUryp

CMBICJIOBBIX €IMHUI] TCKCTA
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28 IMTapannensHbIit OOBSCHATD, YTO TAKOE OTOOpaKEHHE KoMMyHUKATHBHBIE : OPTaHU30BBIBATh U INIAHUPOBATH ®dopmupoBaHUe
MEPEHOC MIPOCTPaHCTBA Ha ce0s M B KAKOM CIlydae y4eOHOE COTPYIAHHUYECTBO C YIUTEIEM M OJHOKIACCHUKAMH. HaBBIKOB
OHO Ha3bIBACTCS ABIKECHHEM PeryasiTuBHBIC: OIIPEIENATH OCIEI0BATENBHOCTD OpraHU3aly U
MIPOCTPAHCTBA; OOBSICHATB, YTO TAKOE MIPOMEKYTOUHBIX LIENEH C y4eTOM KOHEYHOTO pe3yJIbTaTa, aHamm3a cBoei
TapasuIesIbHBIA IEPEHOC HA JaHHBIN COCTaBIIATH IJIaH MOCIE0BATENBHOCTH NEHCTBHM. JIeSITEIbHOCTH,
BEKTOP; ITo3HaBaTe/IbHBIE: YMETh OCYIECTBIATH aHATN3 O0BEKTOB, | caMOaHANIN3a U
CaMOCTOSATENBHO NCKAaTh U OTOUPATh HEOOXOANMYIO CaMOKOPPEKLHH
nHdopmanuio. yueOHOit
JIeSITeTIbHOCTH
29 KonTponbsHnas pabora Hayuntbcs npuMeHaTs NpuoOpeTeHHbIE KoMMyHUKaTHBHBIE: ONIPEEIATh LENH U QYHKLIUH ®dopmupoBaHUe
Ne 3 «MeTon 3HAHUS, YMEHHUSI, HABBIKU B KOHKPETHOI YYaCTHHKOB, CIIOCOOBI B3aUMOICHCTBYS; IUIAHUPOBATh O0IMe | YyCTOWYHBOU
KOOPAMHAT B JIESITEIIBHOCTH CIOCcOOBI PabOThI; 0OMEHUBATHCS 3HAHUAMH MEXKAY WICHAMH | MOTHBAIMH K
NPOCTPAHCTBE» TPYIIIBI ISl IPUHATHS 3P ()EKTUBHBIX COBMECTHBIX PEUICHHH. | MpoOIeMHO-
PeryssiTuBHBIE: (JOPMUPOBATH ETICBbIE YCTAHOBKH YYEOHOH | MOMCKOBOM
JESATEIBHOCTH, BBICTPAUBATh MOCIEJ0BATEIBHOCTh JIeSITEIbHOCTH
HeoOxoanmbIx onepanuii. Ilo3HaBaTeJbHBbIE: OCYIIECTBIISATH
CpaBHEHHE M KJIACCU(UKALIMIO N0 3alaHHBIM KPUTEPUIM

3akiI0uHTeIbHOE

NOBTOpPEHME NP

NMOJAr0TOBKE U

HUTOI0BOM

aTTecTAlluy 1o

reomerpuu (5 4.)

30 IToBTOpEHUE TEMBI: YMeTh 00001aTh ¥ CHCTEMaTH3UPOBATh KoMMyHHuKaTHBHBIC : OPTraHU30BBIBATh U INIAHUPOBATH ®opMHpOBaHUE
«AKCHOMBI 3HaHUs 110 MPONCHHBIM TEMaM U yueOHOe COTPYIHHYECTBO C YUUTEIEM U OJHOKIACCHUKAMH. HaBBIKOB
CTEpEOMETPUI HCTONB30BaTh UX MPH PELICHUN PeryasiTuBHBIE: OIIPEJENATh IOCIEI0BATENBHOCTD OpraHu3aly U
«TapannenbHOCTb IIPUMEPOB U 33]a4. MIPOMEXKYTOUHBIX LIENEH C y4eTOM KOHEYHOTO pe3yJIbTara, aHanmm3a cBoeil
MPSIMBIX U COCTaBJIATH IUIAH IIOCJIEN0BATEIbHOCTH ICHCTBUM. JIeSTENBHOCTH,
IIJIOCKOCTEN» ITo3HaBaTeabHbIE: YMETh OCYIIECTBIATh AHAJIN3 OOBEKTOB, | caMOaHaIn3a U

CaMOCTOATENIFHO UCKAaTh U OTOUPATh HEOOXONUMYIO CaMOKOPPEKLIUU
HHOPMALHIO. y4eOHOH

JACATCIBHOCTU
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31 IToBTOpEHNE TEMBI: YMeTh 00001aTh ¥ CUCTEMaTH3HPOBATh KoMMyHUKAaTHBHBIE: ONIPEEIATh LENH U QYHKLIUH ®dopmupoBaHUe
«IlepneHANKYIIPHOCTD 3HAHMS 110 IPOMIECHHBIM TEMaM U Y9aCTHHUKOB, CTIOCOOBI B3aMOACHCTBIS; INTAHUPOBATh O0IIHE | YCTOHIHUBOM
IPSMBIX U HCTONB30BaTh UX NP PEIICHUN CII0COOBI PaOOThI; 0OMEHUBATHCS 3HAHUAMH MEKAY WICHAMH | MOTHBAIMH K
IUIOCKOCTEN» IIPUMEPOB U 33/a4. TPYIIBI IS IPUHATHA 3P (HEKTHBHBIX COBMECTHBIX PEHICHHH. | MPOOIeMHO-
«MHOTOrpaHHUKN» PeryasiTuBHbIE: GOPMHUPOBATH [IEJIEBbIC YCTAHOBKH yUeOHOW | MOMCKOBOU

JESATEIbHOCTH, BBICTPAUBATh MOCIEJ0BATEIHOCTh JIeSITEIbHOCTH
HeoOxoanmbIx onepanuii. Ilo3HaBaTeJbHbIE: OCYIIECTBISATH
CpaBHEHME ¥ KJIacCU(UKAIMIO N0 3a/JaHHBIM KPUTEPUSIM
32 IToBTOpEHUE TEMBI: YMeTs 00001aTh ¥ CHCTEMAaTH3UPOBATh KoMMyHUKAaTHBHBIE: OTIPEEIATH LIEIH U QYHKIUH ®opMHpOBaHUE
3HaHU 110 NPOHACHHBIM TEMaM U YYacTHHKOB, COCOOBI B3aNMOAEHCTBNS; IUTAHNPOBATh OOIIME | YCTOWINBON
HCIONB30BaTh UX MPH PELICHUN CII0COOBI PabOTHI; 0OMEHUBATHCS 3HAHUAMH MEKAY WICHAMH | MOTHBAIIUH K
IIPUMEPOB U 33]a4. TPYIIIBI IS IPUHATHA 3P ()EKTHBHBIX COBMECTHBIX PEIICHUH. | MPOOIEeMHO-
PeryssiTuBHBIE: (JOPMUPOBATH IETICBbIE YCTAHOBKH YYEOHOH | HOMCKOBOM
ACATCIIBHOCTU, BBICTpAUBATh NNOCIECA0OBATEIIBHOCTD JACATCIBbHOCTU
HeoOxoaumbIX onepanuid. Ilo3HaBaTeabHBIE: OCYIIECTBIATD
CpaBHEHHE M KJIacCU(UKAIMIO MO 3a/IJaHHBIM KPUTEPUSIM

33 IToBTOpEHNE TEMBI: YMerh 000011aTh ¥ CUCTEMAaTH3UPOBATh KoMMyHUKATHBHBIE : OPTaHU30BBIBATh U INIAHUPOBATH dopmupoBaHue

((]_[I/IJ'II/IH[[p.KOHyC 3HaHUA I10 HpOfII[eHHI)IM TEMaM U yqe6Hoe COTPYAHUYECTBO C YUUTCIIEM U OTHOKJIACCHUKAMU. HaBBbIKOB

[ap»

HCTIONB30BaTh UX MPH PELICHUN
MIPUMEPOB U 33ad.

PerynasiTuBHbIE: ONIPENENITH MOCIEA0BATEIHLHOCTh
MPOMEXYTOUHBIX IEJIeH C y4ETOM KOHEYHOTO pe3ybTara,
COCTABJISITh IJIaH MOCJIE0BATEIbHOCTH AEUCTBUI.
Ilo3HaBaTebHbIE: YMETH OCYIIECTBIISITh aHATN3 O0BEKTOB,
CaMOCTOSTEITFHO UCKATh U OTOUPATh HEOOXOJIUMYIO
nHpopmanuio.

Opra"Husauuu u
aHajanu3a CBOCH
NIESITEIILHOCTH,
camMoaHajm3a 1
CaMOKOPPEKITHH
yueOHOH

eI TSILHOCTH




16

34 | TloBTOpEHHE TEMBI: VYMeTh 060011aTh U CHCTEMATH3UPOBATD KoMMyHHKATHBHBIE : OPraHH30BbIBATH U INIAHHPOBATH DopmupoBaHUe
«O0BEMBI TEI» 3HAHUS 110 IPOHACHHBIM TEMaM H y4eGHOe COTPYIHUYECTBO C YUUTEIEM U OJHOKIIACCHUKAMH. LeTIeBBIX
UCIIONB30BaTh MX MPH PEIICHUH PeryJasiTHBHBIE: ONIPEACIIATE TOCISIOBATEIFHOCTD YCTaHOBOK
NPUMEPOB U 3a1ad. MPOMEKYTOYHBIX IIeJIel ¢ y9eTOM KOHEYHOTO pe3yJsbTara, yueOHOM
COCTaBJLATH IUIAH [OCIEIOBATEIBHOCTH ICHCTBHUI. JeATeIbHOCTH
ITo3HaBaTe/IbHBIE: yMETh OCYLIECTBISATH aHAIN3 00beKTOB, | DopMupoBaHUe
CaMOCTOSATEIBHO HCKAaTh U OTOMPATh HEOOXOAUMYIO HaBBHIKOB
nHdopmanuio. OCO3HaHHOTO
BbIOOpa Hanboee
3¢ PEeKTUBHOTO

croco0a perreHus
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