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[HosicuuTeIbHAS 3aNIMCKA.

PaGouasi nporpamMmma yuedHOro Kypca mo reomerpun Juisi 11 kiaaccea cocrarieHa Ha ocHOBaHHH DeiepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJIapTa OCHOBHOTO cpedHe2o0 OOpa30BaHMS, MPUMEPHONH OOpa30BaTEIBHON MPOrpPaMMBI OCHOBHOTO OOIEro 0oOpa3oBaHUs MO MPEIMETy MaTeMaThuKa
«I"eomeTpus. CoopHuk padounx nporpamm. 10—11 kiaccel: mocobue aisa yuurtenend o0meodpa3oB. opranmuzanuit» / [cocT.T. A. Bypmucrpoa]. — 2-¢ u3g.,
nopab. — M.: Ilpoceemenue, 2020.

AKTYaJIbHOCTB. B CBsI31 ¢ peanbHO He00X0AUMOCTRIO B HALIH JTHH OOJIBIIIOE 3HAYEHUE MTpHoOperna nmpodieMa IMoTHOIEHHONW 6a30BOi MaTeMaTHUECKO
MOJrOTOBKM ydamuxcs. Yuamuecs 10-11 knaccoB onpenenstor i cedsi 3HaYMMOCTh MaTEMATUKHU, €€ pOJIM B pa3BUTUH OOIIECTBA B LIEJIOM. be3 KOHKpeTHBIX
MaTE€MaTUYECKUX 3HAaHUH 3aTPyIHEHO IOHUMAaHHE IIPUHIIUIIOB YCTPOMCTBA U UCIIOJIB30BAaHUsI COBPEMEHHON TEXHUKH, BOCIIPUATUE HAYYHBIX 3HAHU U, BOCIIPUATUE
U MHTEpIpeTalys pa3HooOpa3HOH COLUAIbHOM, SKOHOMUYECKOM, MOJUTHYECKON nH(popManuu, Mano3(h(eKTHBHA OBCEAHEBHAS [TPAKTUYECKAS! 1€ATEIbHOCTb.
WNuTtepec k Bompocam oOydeHHs MaTeMaTUKU OOYCJIOBJIEH XU3HEHHOW HEOOXOAMMOCTBIO BBIINOJHATH JOCTATOYHO CIIOXKHBIE DPACUETHI, IOJIb30BATHCA
00111eyIOTPEOUTENIBHOM BBIUMCINTEIBHOM TEXHUKOM, HaXOIUTh B CIPABOUYHUKAX W IPUMEHSATH HYXHbIE (DOPMyIbl, BIaJeTh MPAKTHUYECKUMH HpUEMaMU
reOMETPHYECKUX H3MEPEHHIA U TOCTPOCHU, YUTATh HH(OPMAIIHIO, IPEJICTABICHHYIO B BHJIE TAaOJIHII, TUarpaMM, TpaiKoB, IOHUMATh BEPOSTHOCTHBIN XapakTep
Clly4ailHbIX COOBITHI, COCTABIIATh HECIOKHBIE AJITOPUTMBI U JIp.

OrpoMHYI0 BaXHOCTH B HETPEPHIBHOM 00pa30BaHWU JMYHOCTH MPUOOPETAIOT BOMPOCH, TPEOYIOIINE BHICOKOTO YPOBHSI 00pa3oBaHUs, CBA3aHHOTO C
HENOCPEJCTBEHHBIM ITPUMEHEHHEM MaTeMaTUKU. TakuM o0pa3oM, pacHIUpseTcs Kpyr LIKOJIbHUKOB, JUIl KOTOPbIX MaTeMaTHKa CTAHOBUTCS NPOPECCHOHATBHO
3HAQYUMBIM [IPEAMETOM.

OCO0eHHOCTh M3y4aeMOro Kypca COCTOMT B (JOPMHUPOBAHUU MATEMATHUYECKOTO CTHJIS MBIIJICHHUS, NPOSBISAIOMIEIOCS B ONpPEIeNEHHBIX YMCTBEHHBIX
HaBBbIKaX.

Hcnonp30BaHne B MaTeMaTHKE HECKOJIBKMX MAaTE€MaTHYECKMX SI3BIKOB JAaE€T BO3MOXHOCTb pPAa3BHUBATh Y YYaIMXCA TOYHYIO, DKOHOMHYK U
MH(OPMATUBHYIO peUyb, YMEHUE OTOMPATh Hanbosee NOIXOAIINE SI3bIKOBBIE CPEACTBA.

MaremaTHnueckoe 0OpazoBaHHe BHOCUT CBOM BKJIaJ B (hopMupoBaHHe 00IIEeH KyIbTyphl YeIOBEKa: 3HAKOMCTBO C METOJaMU MIO3HAHUS JEHCTBUTEIBHOCTH
(moHMMaHuE AUAeKTUYECKON B3aUMOCBSA3H MaTeMaTUKU U AEUCTBUTEIBHOCTH, IPEJCTABICHNUE O MIPEIMETE U METO/I€ MATEMAaTUKH, €r0 OTJIIMYUSIX OT METOJI0B
€CTECTBEHHbIX M T'YMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX NMPUMEHEHHs MAaTEeMaTHUKU Ul peIIeHUs Hay4YHbIX M NMPUKIATHBIX 3aj1ad). M3yueHne maremMaTuku
pa3BuUBaeT BOOOpak€HUE, IPOCTPAHCTBEHHbIE NPeCTaBIeHUs. VIcTopus pa3BUTUS MAaTEMaTUYECKOTO 3HAHUA JAaE€T BO3MOYKHOCTD IOIMOJIHUTH 3a11ac UCTOPHUKO-
HAyYHBIX 3HaHUH MIKOJBHUKOB, CPOPMHUPOBATh Y HUX MPEACTABICHUS O MaTeMaTHKE KaK YacTH O0IIeYeI0BeYeCKOi KyIbTypHI.

B ocHoBe gaHHOTO Kypca JIeUT 0OHOBIIEHHE TPeOOBaHUI K YPOBHIO ITOATOTOBKH LIKOJILHUKOB B CUCTEME €CTECTBEHHO-MaTeMaTHueCKOTro 00pa30BaHus,
OTpakarollee BaKHEHIyI0 0COOEHHOCTh MEJarormyeckoi KOHLEMIUHM TOCYJapCTBEHHOTO CTAaHAApPTa — MEPEeX0Jl OT CYMMbI «IIPEIMETHBIX PE3YyIbTaTOB» K
«MeTalpeIMETHbIM pe3yJibTaTaM», T.€. K 0000IEHHBIM CIIOCO0aM JIeATEIbHOCTH, KOTOPhIE OTPAXKAIOT CHEHU(PHUKY HE OTIEIbHBIX NMPEAMETOB, a CTyNEHel
o0Opa3oBaHMUsl.

B 10 xmacce ydwamuecss mpojoDKaT OBJIAJIEBaTh CHCTEMOW MaTeMaTHYEeCKUX 3HAHWA W YMCHHM, HEOOXOIMMBIX I MPUMEHEHUS B MPAKTUICCKOM
NesTeIbHOCTH, U3yUEHUS CMEKHBIX TUCIMILINH, TPOIOJIKEHUS 00pa30BaHMS.

['eomeTpuueckoe oOpa3oBaHHe SBISETCS 00A3aTENbHOM M HEOThEMJIEMOW 4YacThi0 00IIero oOpa3oBaHMs Ha BceX ero crymeHsx. M3yuenue kypca
reoMeTpuH Ha 6a30BOM YpOBHE CTaBHUT CBOEH 1eJIbI0 MOBBICUTH OOLIEKYIbTYPHBIM YPOBEHb UEIOBEKA U 3aBEPIIUTH (POPMHUPOBAHUE OTHOCUTENHLHO LIEIOCTHOM
CUCTEMBI T€OMETPUYECKUX 3HAHUN KaK OCHOBBI JTH000H MPpOo(heCCHOHATBHON e TeIbHOCTH, HE CBSI3aHHOM HEMOCPECTBEHHO C MAaTEMAaTHUKOH.

Ilesin ocBOeHHUs1 MPOrpaMMbl 6230BOr0 YPOBHsI — o0OecrieueHre BO3MOKHOCTH MCIIOIb30BaHNUS MAaTEMAaTHUECKUX 3HAHUHN U yMEHUI B MOBCETHEBHOM
KHU3HU U BO3MOXKHOCTH YCIIEUTHOTO MPOJOJIKEHHSI 00pa30BaHus MO CIIEHUAIBHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIOIb30BaHHEM MaTEMaTHKU.



3anaum u cneuuduka kypcea. i odecneuenus yaeoHoro nporecca B 10-11 kiacce BeiOpan yueOHO-MeToquueckuit komruiekT JI. C. AtanacsiHa u zip.

B cootBerctBUN ¢ DepepanbHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro 00pa30BaHUs, MPEICTABICHHBINA B YUEOHUKE
MaTepuaj OPUEHTUPOBAH Ha JOCTHKEHHE YUalIUMUCS TPEX IPYM 00pa30BaTeIbHBIX PE3y/IbTaTOB O0yUEHHS: JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHbIX.

Peanu3oBanHbIil B yueOHHUKE MOJIXOJA K IMOCTPOCHHUIO Kypca CHOCOOCTBYET JTUYHOCTHOMY Pa3BUTHIO YUAIIMXCS, CO3MAET yCIOBUSA IS ONpPEACICHHS
KaKJbIM U3 HUX UHIUBUIYaTbHOU TPAEKTOPHH U3YUCHHSI Kypca.

B kypce ycioBHO MOXHO BBIICNUTH CIEAYIOIIKE cofep)karenbHble quHuu: «Harmsnnas reomerpus», «l'eomerpuueckue ¢Gurypsn», «/3mepenue
reOMETPUUYECKUX BEIIMYUHY, «Jloruka u MHOXKeCTBay, «['eoMeTpusi B HCTOPUUYECKOM Pa3BUTHM.

Marepuan, otHocsmmiicas K nuHuKM «Harmsnas reoMeTpusi» (9JI€MEHTHl HArJIAHONH CTEpEeOMETpUH) CHOCOOCTBYET Pa3BUTHIO IMPOCTPAHCTBEHHBIX
MpeJICTAaBICHUM yJalIuxcs B paMKaxX U3y4YeHHs! INTAHUMETPUU.

Copnepxanne pasnenoB «l eomerpudeckue Gurypel» u «l3mepeHne reoMeTpHUECKUX BEIMYUHY» HAIEIEHO Ha TOJTY4YeHHWE KOHKPETHBIX 3HAHUH O
reoMeTpUYecKoil (purype Kak BasKHEHIIIeH MaTeMaTUYeCKO MOIeNH Ui ONKUCaHuUs OKpy»Karolero Mupa. CucreMaTHueckoe n3y4yeHHe CBOMCTB €0 METPUUYECKIX
(buryp 1Mo3BOIUT Pa3BUTH JOTHUECKOE MBIIUICHUE U ITOKa3aTh MPUMEHEHUE ITUX CBOMCTB MPH PEHICHNH 3324 BEIYMCIUTEIIEHOTO M KOHCTPYKTHBHOTO XapaKkTepa,
a TaKKe MPAKTUYECKHUX.

Oco6eHHOCThIO TIMHUH «JIOTHKa M MHOXKECTBA» SIBIISIETCS TO, YTO MPEICTABICHHBIN 3/1eCh MaTepHa MPEUMYIIECTBEHHO U3Y9aeTCsl P PacCMOTP CHUU
Pa3IMYHBIX BOMPOCOB Kypca. COOTBETCTBYIOIIUN MaTepHall HalleJIeH Ha MaTeMaTUYeCcKOe pa3BUTHE yJaluxcs, GOPMUPOBAHHUE Y HUX YMEHUS TOYHO, CKaToO U
SICHO M3JIaraTh MBICIIM B YCTHOM ¥ MMCbMEHHOM peyH.

Jlunus «'eomMeTpus B UCTOPUUIECKOM Pa3BUTUN» MpeIHa3HaueHa A7 OPMUPOBAHUS MIPEICTABICHHUM O T€OMETPUHU KaK YaCTH YEIOBEYECKOM KYIbTYPHI,
IUIs1 OOIIETrO pa3BUTHS IIKOJIBHUKOB, IS CO3/IaHUS KYJIbTYPHO-UCTOPHYECKOM CpeIbl O0yUCHHUS.

Ha mpotrsbkenun u3ydeHus marepualia Mpearnoyiaraetcs 3aKperuieHne U 0Tpa0oTKa OCHOBHBIX YMEHMM M HAaBBIKOB, UX COBEPIICHCTBOBAaHHUE, a TaKXKe
CUCTEMAaTH3alMsl IOIYYEHHbBIX paHee 3HAHUW, TAaKUM 00pa3oM, PELIAOTCs CIEAYIOINE 3aAau:

— BBEJICHHE TEPMUHOJIOTHH U YMEHHE €€ TPaMOTHOTO UCIIOJIb30BAHUS;

— pa3BUTHE HABBIKOB N300PAKEHHS T€OMETPHUECKUX (DUTYP U MPOCTEHITNX T€OMETPHUECKUX KOHPHUTYpAIIHA;

— COBEpIICHCTBOBAHNE HABBHIKOB MPUMEHEHUS CBOMCTB I€OMETPHUYECKUX (PUTYp KaK OMOPHI IPU PEIICHUH 3a/1a4;

— (QopmupoBaHUE YMEHUS PEIICHHUS 337a4 Ha BEIYUCICHHE TEOMETPHUECKUX BETMYNH C IPUMEHEHNEM HU3yUeHHBIX CBOWCTB M (hopMyIT;
— COBEpIICHCTBOBAHME HABBIKOB PEIICHUS 3a/1a4 Ha JIOKA3aTeIbCTBO;

— 0TpaboOTKa HABBIKOB pEILIEHUs 3a/1a4 Ha MOCTPOEHHUE C TIOMOIIBIO IIUPKYJIS U TUHEHKH;

— pacuMpeHue 3HaHUHM YJalIuXxcs O TPeyroJlbHUKAX, YEThIPEXYTOJIbHUKAX U OKPYKHOCTH.

JIM4HOCTHBIE, MeTaIPpeAMETHbIE U NPeAMETHbIC Pe3yJbTAThl 0CBOCHHUS Kypca

N3yuenune reoMeTpuu B CTapIiei mkoje JaET BO3MOKHOCTD TIOCTHKCHUST OO YJAFOIIIMMUCS CISAYIOMNUX PE3yIbTaTOB.

Juunocmmnowie:

1) chopMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; KPUTUYHOCTh MBIIUICHHSI, YMEHHE PaclO3HaBaTh
JIOTUYECKN HEKOPPEKTHBIE BBICKA3bIBAHMS, OTINYATh TUTIOTE3Y OT (haKTa;

2) TOTOBHOCTH N CHOCO6HOCTB BECTU OTUaAJIOT C }Ipyl"I/IMI/I JJIOOAbMHU, 1OCTUI'aTh B HEM B3aMMOIIOHUMAaHM A, HAXOJHUTh O6HII/I€ el n COTp}II[HI/I'-IaTI) JJIA UX
JIOCTHIKEHMUS;

3) HaBBIKH COTPYJHHUYECTBA CO CBEPCTHHKAMHU, JACTHMH MIIQJIIETO BO3PAcTa, B3POCIBIMH B 00pa3oBaTeNbHOW, OOIIECTBEHHO IOJIE3HOMW, y4eOHO-
HCCIIEIOBATENILCKOW, IPOEKTHON U APYIUX BUJAX JAEATEIBHOCTH;



4) TOTOBHOCTb W CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHWIO, HAa TPOTSIKEHUW BCEW KU3HU, CO3HATEIHLHOE OTHOIICHHE K
HENpPEepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHOM MPpo(hecCHOHATBEHON M 00IIIECTBEHHON AEATEIbHOCTH;

5) acTeTnyeckoe OTHOIICHHE K MUPY, BKIIFOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPYECTBA;

6) OCO3HAaHHBIN BHIOOp Oymymiedl mpodeccuu W BO3MOXKHOCTEH peanu3aluu COOCTBEHHBIX XM3HEHHBIX IUIAHOB; OTHOINEHUE K MPOodecCHOHATBHON
NeSITeIbHOCTH KaK BO3MOKHOCTH Y4acCTHs B PELUICHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM.

Memanpeomemnmnuie:

1) yMeHue caMOCTOSATENBHO OMpPEAesaTh LEIN AeSITebHOCTH U COCTABIATh IUIaHbI ACSITEbHOCTH; CAMOCTOSITENILHO OCYILECTBIIAThH, KOHTPOJIUPOBATh U
KOPPEKTHPOBATH JESATEIBHOCTD; HCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIsl JOCTHXKEHUS TOCTABJICHHBIX IIETIH 1 pean3aliy IUIaHOB JIeATeIbHOCTH; BEIOUPATh
YCIHEIIHbIE CTPATETUH B PA3IMYHBIX CUTYALIUSX;

2) yMeHHE MPOIYKTHBHO OOMIAThCS M B3aWMOJCHCTBOBATH B MPOIECCE COBMECTHOW JIEATEIBHOCTH, YYHUTHIBATh TMO3HWIIMH JPYTUX YYACTHHUKOB
NEeATEIBbHOCTH, Y(PPEKTUBHO pa3peniaTh KOHMIUKTHI;

3) BrajieHue HAaBBIKAMH TIO3HABATEILHOW, Y4€OHO-UCCIEI0BATEIBCKONW M MTPOSKTHON EATENIbHOCTH, HAaBBIKAMHU pa3pemieHus mpoodaeM; cnocoOHOCTh |
TOTOBHOCTH K CAMOCTOSITEIBHOMY IMOMCKY METO/IOB PEIICHUS MPAKTHUECKUX 3a7a4, MPUMEHEHHUIO PA3INYHBIX METO0B MTO3HAHMUS;

4) TOTOBHOCTP U CLIOCOOHOCTB K CAMOCTOSITENIbHOW MH(POPMALIMOHHO-TIO3HABATEILHON ACATEIBHOCTH, BKIIOUAsi yMEHHE OPUEHTHPOBATHCS B PA3IMIHBIX
UCTOYHUKAX MHPOPMAIINH, KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH MHPOPMAIIHIO, TOTYIaeMYIO U3 Pa3IMUHbIX UCTOYHHKOB,;

5) yMeHue WCHOJbh30BaTh CPEACTBA HH(DOPMANMOHHBIX M KOMMYHHKAIIMOHHBIX TexHomoruid (mamee — WMKT) B pemeHUHd KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX U OpPraHU3alMOHHBIX 33/1a4 ¢ COOI0/IeHneM TpeOOBaHUIl IPrOHOMUKHU, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, pecypcocOepeskeHus, MPaBOBBIX
¥ 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON O€3011aCHOCTH;

6) Bi1aJicHUE SI3BIKOBBIMU CPEICTBAMH — YMEHHE SICHO, JOTHYHO M TOUHO MU3JIaraTh CBOIO TOUKY 3PEHHUS, UCTIOIb30BaTh a/IeKBAaTHbIC SI3bIKOBBIE CPEJICTBA;

7) BnajgeHHWe HaBBIKAMHU IIO3HABATENBHOW pe(IeKCHMH KaK OCO3HAaHHS COBEPIIAEMBIX JEHCTBHIA W MBICIUTEIFHBIX IPOIECCOB, HX PE3yJIbTaTOB H
OCHOBAHUH, TPaHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MIO3HABATEIBHBIX 33/1a4 M CPEACTB UX JOCTHKEHUS.

IIpeomemnoie (6azoewtit yposens)

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS Kypca MaTeMaTHKH OPUEHTHUPOBAHBI Ha (pOpMHUpOBAHHUE IETOCTHBIX MPEACTABICHUN O MUPE U OOIIeH KyIbTYpHI
o0yJaroImuxcs MyTéM OCBOCHHSI CHCTEMAaTHYECKUX HAYYHBIX 3HAHHUI U CIIOCOOOB JIEHCTBUI HA METANPEeIMETHOW OCHOBE, 8 IPEMETHBIC PE3YyIbTAThl OCBOSHHS
Kypca TeoMeTpurd Ha 0a30BOM yYpOBHE OPHUEHTHPOBAaHBI Ha OOECleueHUE MPEUMYIIECTBEHHO 00IIe00pa3oBaTebHON U OOIIEKYIbTYpHOU MOArOTOBKUA. OHM
MIPE/IIIOIAraroT:

1) chopMUPOBAaHHOCTH MPEACTABIEHUI O MaTeMaTHKE KaK YaCTH MHPOBOM KYJIbTYPhl U O MECTE€ MATEMATHKU B COBPEMEHHOW IMBUIIM3AIUH, O CIIOCO0ax
OIMMCAHUS HA MATEMAaTHICCKOM SI3BIKE SIBIICHUI pPeaTbHOTO MUPA;

2) chopMHpPOBAHHOCTH MPEACTABICHUI O MATEMAaTUYECKUX TTOHATUAX KaK O BAKHEHUIITUX MATEMAaTUYECKUX MOJIENSIX, TO3BOJISIOIINX OMMCHIBATh U U3y4aTh
pas3HbIe MPOIIECCH U SBIICHHS; TOHUMaHNEe BO3MOKHOCTH aKCHOMATHYECKOTO TIOCTPOCHUSI MATEMaTHUECKUX TEOPHIA;

3) BnajieHHe METOIaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PEIICHUS; YMEHHE UX PUMEHSTh, TPOBOJAUTH JI0KA3aTeIbHbIC PACCYKICHHUS B XOJI€ PEIICHHUS 3a/1a4;

Metoabl, ¢popMBbI penieHHs1 MOCTABJIEHHBIX 3aAa4. /[ peanuzanuu AaHHOM IPOrpaMMBbl MCHOJB3YHOTCS MCCIIENOBATEIbCKUE METOJIbI, UTPOBbBIE
TEXHOJIOTUH, TECTOBbIE TEXHOJIOTHH, JINYHOCTHO-OPUEHTUPOBAHHAS TEXHOJIOTUS, MPOOIeMHOE 00ydeHHe, akTUBHBIE (hOpMbI 00yueHus (MpoOIeMHbIE CEMUHAPBI,



MPAaKTUKYM- «MO3TOBOW IITYpPM», OPTaHU3alMOHHO-ICIIOBBIE UTPBI M TIP.) aKTHBU3UPYIOT MO3HABATEIBHYIO ACATEIBHOCTh YIYCHUKOB, Pa3BUBAIOT MPOIECCHI
MO3HAHUS, IO3BOJISAIOT C/IeaTh YI€OHBIH MPOIIECC MPUBIIEKATEIHFHBIM U HHTEPECHBIM.

Bynyun HaneneHHbIM B TIEPBYIO OYepe/lb Ha IMPEAMETHBIE Pe3yJabTaThl OOy4eHHUs, OOy4eHHE Ha YpOKaxX TI'e€OMETPUHU HAIPaBICHO HA HW3y4YCHUE
TEOPETUIECKOr0 MaTepuala 1 perenne 3anad. /st Hanbosee CIIOKHBIX TEOPEM Kypca PeKOMEHIyeTCs 3alicaTh Ha JOCKE U B TETPAIX YUAIUXCS IPUMEPHBIC
TUTAHBI TPOBEICHUS MX JIOKA3aTebCTB. HEKOTOphIe TEOPEMbI MOXKHO MPEJIOKHUTD yJaluMCsi TPopadoTaTh CaMOCTOSITEIIBHO 110 YICOHHKY.

Bce HOBBIE IOHATHS, TEOPEMBI, CBOMCTBA TEOMETPHUECKUX (DUTYP, CIIOCOOBI pacCyKIECHUHN JOKHBI YyCBAUBATHCS B MIPOIIECCE PEIICHUS 33]a4, [T03TOMY
Ha pelleHre 3a7a4 OTBOUTCS B CPEJIHEM HE MEHEE IMOJIOBUHBI KOXKJ0T0 ypoka. CucreMa ynpaKHEHUH HaYMHASTCS C IIPOCTEHINTNX 3aJaHUH, OUEPUYHBAFOIINX TOT
MUHUMYM YMEHHIA, 6€3 KOTOPOTO HEBO3MOXKHO JIajbHEHIIIee H3yueHUE Kypca, CpeIu HUX 3a/1a4H MPAKTUIECKOTO COJIepKaHusl (HAYEPTUTh TY WU UHYIO QUTYPY,
W3MEPUTH T€ WK UHBIC OTPE3KH WIIH YIJIbI U T. 1.). J{1st OCHOBHOM pabOThI B Ki1acce, €CIM 3a1ad K KaKOMY-TO maparpady riaBbl OKaXKXeTCs HeIOCTaTOYHO, U JUIs
MMOBTOPEHUS TIPOMJICHHOTO MaTepraia UCIONb3YIOTCS 3aaud U3 y4eOHUKA, TUIAKTHYECKOr0 MaTepuasa 1 APYyruX UCTOYHHUKOB. [[Jist HHIUBHUTyaTbHON paboThI
C Y4YaIllMMHUCS, MPOSBISIONIMMU 0COOBI MHTEpEC K MaTeMaTHKE, MOKHO HCIOJIB30BaTh Oosiee TpyaHbIe 3a1a4n. Ha ypokax ynensercss BHUMaHUE PUBUTHIO
HAaBBIKOB CAMOCTOSITEIILHON pabOTHI.

Be1siBIIeHHE HTOTOBBIX PE3yJIbTaTOB U3YUYCHHUSI TEMbI 3aBEPIIACTCSI KOHTPOJIBHOM paboToii. KOHTpoJIbHBIE paOOThI COCTABIISIFOTCS C YYETOM 0053aTEIIbHBIX
pe3yiabTaTOB OOYyUEHHUS.

Conepxanue 1 00beM Kypca. basucHblil yueOHbIN (00pa30BaTENbHBIN) UIAH IS U3YYeHUs npeamMera «MaremaTtuka» OTBOAUT Ha 6a30BoM ypoBHE 4
yueOHbIX yaca B Hexento B 10-11 kmaccax. [Tosromy Ha reomerputo oTBoauTcs 1,5 yueOHBIX Yaca B HEACTIO B TeUEHUE KaXKIOro roja o0ydeHus ais 6a30BOro
yposHs (Bcero 102 ypoka). Pacnipenenenue yuebnoro Bpemenu cienytomniee: 10 kimace — 1,5 gaca B menento, Bcero 51 gac; 11 kmace — 1,5 gaca B Heneno, BCero
51 yac. Pabouas mporpamma BkItO4YaeT 4 KOHTposbHbIE paboTel B 10 kimacce u 3 KOHTpoJbHBIE paboTel B 11 kmacce. ['ogoBoit 06beM yueOHOTO BpeMeHU
cocraiset 50 wacoB, HefenbHas Harpy3ka 1,5 gaca (33uenenn*1,5 waca=50 gacos).

®opmupoBaHue PYHKIMOHAIBLHOI rpaMoTHOCTH. OCHOBHBIE HampaBieHUs1 HOpMUPOBaHHS (PYHKIIMOHATHLHOW TPAMOTHOCTH:
— Maremarnueckasi r(paMOTHOCTh



— Ywurarenbckas IpaMOTHOCTb
— EcrecTBeHHOHay4Hasi TpaMOTHOCTb
— @®uHaHCOBas rPaMOTHOCTD
— T'noGanbHbIE KOMIIETEHIUH
— KpearuBHoe mbIinuieHne
OcHOBHBIE KpUTEpPHH 0TOOPA 3aJaHU JJ1s1 POPMHUPOBAHUS M OLICHKH (DYHKIIMOHATLHON TPAMOTHOCTH:
— Hanuuue cutyanlMOHHOM 3HAYMMOCTH KOHTEKCTA
— HeoOxoaumocTs nepeBosia ycinoBuii 3a1a4n, COPMYIMPOBAHHBIX ¢ IOMOIIBIO0 OOBIJICHHOTO SI3bIKA Ha SI3BIK IPEAMETHON 00JIaCTH
— HoBuszna GpopmynupoBKH 3a7auu, HEONIPEIEIEHHOCTh B CIIOCO0AX pEeIICHUs
YI': YuraTenbckas rpaMOTHOCTb — CIIOCOOHOCTD U€JIOBEKA IOHUMATh, UCII0JIb30BaTh, OLIEHUBATH TEKCTHI, PA3MBIILIATh O HUX U 3aHUMAThCSI YTEHUEM JUIS
TOT0, YTOOBI JOCTUTaTh CBOUX LIEJIEH, pacIIMpsITh CBOM 3HaHUS U BO3MOKHOCTH, YYaCTBOBATh B COLMAILHOMN KU3HHU.
MI': MaremaTnueckasi rpaMOTHOCTb — 3TO CIIOCOOHOCTh MHAMBUAYYyMa IPOBOJUTH MaTeMaTHUYECKHUE PACCYXAEHUS U (OpMyIupoBaTh, IPUMEHSTH,
MHTEPIPETUPOBATH MATEMATHUKY JIJIsl pEeLIeHHs TPo0JIeM B pa3HOOOpa3HbIX KOHTEKCTaX PeaJbHOr0 MUpa.
EI': EcrecTBeHHOHay4YHas rpaMOTHOCTb OTPaXkaeT COCOOHOCTh Y€I0BEKa IPUMEHITh €CTECTBEHHOHAYYHbIC 3HAHUS U YMEHHSI B pEalIbHBIX JKU3HEHHbIX
CUTYallHsX, B TOM YHCJIE B CITydasX 0OCYKIeHHs 00IIECTBEHHO 3HAUMMBIX BOTIPOCOB, CBSI3aHHBIX C MPAKTHYECKUMH IPUMEHEHHUSIMH JTIOCTHKEHUH €CTECTBEHHBIX

HayK.

@I': duHaHCOBas TPAMOTHOCTD MOHUMAETCS KaK CIIOCOOHOCTh JIMYHOCTH MPUHUMATh Pa3yMHbIE, IIeJIeCO00pa3HbIe pEIIeHus, CBsI3aHHbBIE C (PMHAHCAMH,
B PA3JIMYHBIX CUTYaLUsAX COOCTBEHHOH KU3HEIEATEIILHOCTH.

I'K: ['mo6anpHas KOMIIETEHTHOCTh PACCMaTPUBACTCS KaK «MHOTOMEpHas» IIelib OOY4YEeHHUs Ha MPOTSDKEHUHM Bce Ku3HU. [1100anbHO KOMIETEHTHAs
JIMYHOCTh — YeJIOBEK, KOTOPBIA CIIOCOOEH BOCIPUHMMATh MECTHBIE M IN100aIbHBIE MPOOJIEMbl M BONPOCHl MEXKYJIbTYPHOTO B3aWMOJICHCTBUSA, MTOHUMATh U
OLICHUBATh PA3JIMYHBIE TOUKH 3PEHUS H MUPOBO33PEHUS, YCIICIIHO U YBAXKUTEIBHO B3aMMOJIEHCTBOBATH C IPYTUMH JIFOAbMHU, & TAKKE OTBETCTBEHHO JIEVCTBOBATh
111 o0ecTeYeHnsl yCTOWYMBOIO Pa3BUTHS U KOJUIEKTUBHOTO OJIarOnoIy4usl.

KM: Iloa kpeaTHBHBIM MBIIIJIEHUEM TOHUMAIOT CIOCOOHOCTh K IPOAYKTUBHOMY TBOPUYECKOMY MOAXO.Y.

@OyHKIMOHANIbHAS TPAMOTHOCTb MPOSBISIETCS B peIlIEHUH POOJIEMHBIX 3a/1a4, BBIXOAIIMX 32 MpeieNbl yueOHbIX CUTYalluH, U He TIOX0XKUX Ha Te 3a]auH,
B X0JI€ KOTOPBIX MPUOOPETATNCH U OTPadaTHIBATNCh 3HAHUSI U YMEHHUSL.

YToOBl OLIEHUTH YPOBEHb (PYHKIIMOHAIBHON I'PaMOTHOCTH CBOMX YYEHUKOB, YUUTEIIO HYKHO JaTh OOydyaroIIMMCS HETHIHWYHbBIC 33JaHUs, B KOTOPBIX
IIPEUIaraeTcsi paCCMOTPETh HEKOTOPBIE IPOOJIEMBI U3 PEAIBHOM KHU3HH.

Hanuune xoHTekcTa sBJIsETCS Ba)KHBIM YCIIOBHEM 33JaHUsl Ha (OPMHUPOBAHUE U OLICHKY (DYHKIMOHAIBHOW rpaMOTHOCTH. KOHTEKCT 3amaHus — 3TO
OCOOCHHOCTH M DJIEMEHTHl OKpYXKarolleil OOCTaHOBKH, NpPEJCTaBICHHbIE B 3aJaHUM B paMKax MpelaraéMod CUTyalud. OTH CUTYyallUd CBS3aHbl C
pa3sHOOOpa3HBIMU ACTIEKTAMH OKPY>KAIOLIEH KU3HH.

2.COAEP KAHUE TEM YUYEBHOI'O KYPCA.



ba3oBblii ypoBeHb
IMoBTOpenue. Pemenue 3amad ¢ TpUMEHEHHWEM CBOUCTB (UTyp Ha IUIOCKOCTH. 3aJadyd Ha JIOKA3aTelIbCTBO M TIOCTPOSHUE KOHTPIIPUMEPOB.
Hcnonb3oBaHue B 3a7ja4ax MPOCTEHIINX JOTMYECKHUX MpaBuil. Perienue 3a1a4 ¢ UCMOJIb30BAaHUEM TEOPEM O TPEYrOJIbHUKAX, COOTHOLICHHUI B MPSMOYTOJIbHBIX
TPEYroJbHUKaX, (PaKTOB, CBSA3aHHBIX C YETHIPEXYTONBHUKAMU. PeleHue 3a1ad ¢ UCMOIb30BaHUEM (aKTOB, CBSI3aHHBIX C OKPYKHOCTsIMH. Pemienue 3amad Ha
M3MEpEeHUs] Ha IUIOCKOCTH, BBIYMCIEHUE JJIUH U IUIoMael. Pewenue 3a0au ¢ nomMowbio 6ekmopos u koopounam. Harnannas crepeomerpusi: GUrypsl U ux
n300paxeHus (KyO, mupamMuaa, mpu3ma).

I'eomerpust
Touka, mpsiMasi ¥ MIIOCKOCTh B MMPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HHX.

B3anmMHoe pacnosoxeHune nNpsiMbIX U INIOCKOCTEH B mpocTpaHcTBe. [lapaniensHoCTh NPSIMBIX M TNIOCKOCTEH B MTPOCTpaHCTBE. M300pakeHne mpocTenmx
IIPOCTPAHCTBEHHBIX (DUTYp Ha MJIOCKOCTU. PaccTossHUSA Mexly GUrypaMu B IPOCTPAHCTBE. YIUIbI B IpOCTpaHCcTBE. [leprnenauKynsipHOCTh MPSIMBIX U INIOCKOCTEH.
[Tpoexmus Gurypsl Ha TWIOCKOCTH. [IpU3HAKK MEPIEHANKYISIPHOCTH MPSMBIX U TUIOCKOCTEH B TpocTpaHcTBe. Teopema o TpEX neprneHInKyIspax.

Mmuororpannuku. [lapamnenenunen. CoiicTBa mpsMoyronbHoro mnapauienenunena. Teopema Ilugaropa B npoctpanctBe. Ilpuzma u nupamupja.
[IpaBwiibHas nupamuia ¥ npaBuibHas npusma. [lpsmas nupamuaa. 31eMeHThI NPU3Mbl U TUPAMUIBIL.

Tena Bpaienus: HUIMHADP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOIO KPYroBOIO LIMJIMHPA, IPSIMOro KpyroBoro Konyca. M3obpaxenue tein
BpALLEHUs Ha IUIOCKOCTH. [Ipedcmasnenue 06 yceuéHHoM KoHyce, ceueHusi KOHyca (napanieibHoe 0OCHOBAHUIO U NPOX00siujee 4epe3 6epuluny), CeueHus YuiuHopa
(napannenvHo u nepneHOUKYIApHO ocu), ceyenus wapa. Paseépmka yununopa u komyca.

Ipocmetiwue kombuHayuu MHO202PAHHUKOG U MeJl 6PAUJeHUS MEeNHCOY COOOU.

Broruncrenue 31eMeHTOB MPOCTPAHCTBEHHBIX (uryp (péOpa, aAuaroHanu, yriel). Iliomanb MoBepXHOCTH NMPaBUWILHOW MUPaMUIbl U OPSIMOM MPU3MBIL.
[Tnomans MOBEPXHOCTH MPSIMOTO KPYTOBOTO LIJIMHAPA, MPSMOTO KPYroBoro konyca u mapa. Iloustue 06 o6wéme. O0bEM nupamMuIbl M KOHYCA, TIPU3MBI U
mmHApa. O0bEM 1mapa.

Ilooo6nvie mena 6 npocmpancmee. COOTHOIIEHUS MEX1Y TUIOIIAIIMU IOBEPXHOCTEN M 00bEMaMU MOI00HBIX TE.

Hesuoicenus 6 npocmpancmee: napaiienvHuili NEPeHOC, YEHMPAIbHAs CUMMEMPUS, CUMMEMPUL OMHOCUmMeNbHO niaockocmu, nosopom. Ceolicmea
osudicenuti. Ilpumenenue 08UNICEHUL NPU peueHuu 3a0ay.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

CyMMa BEKTOpOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO, Yroj Mexay BekTopamu. KosumnHeapHble M KOMIUTaHapHbIe BEKTOphl. CranapHoe npoussedeHue
gekmopos. Teopema 0 pasznodxcenuu 6eKmopa no mpém Hekomnianapuvim eexkmopam. CKansapHoe npouzeedeHue 6eKmopoe 6 koopounamax. Ilpumenenue
8EKMOPO8 NpU peuleHuy 3a0a4 Ha HaxoxicoeHue paccmoanull, OIUH, naowaoel U 00bEMO8.

Vpasuenue niockocmu 6 npocmpancmee. Ypasuenue cgepvl 6 npocmpancmee. Dopmyna Ons BbIYUCIEHUS PACCMOAHUA Melc0y MOUYKAMU 8
npocmpancmee.

10 kiaace



KoanuectBo

Ne Kounuecrso Kounyectso
Tema Copaep:xanue 00y4ueHust KOHTPOJIbHBIX
n/n 4acoB 3a4€TOB
pabot
1 Beenenue 3 IIpeamer crepeomerpun. AKCHOMBI cTepeoMeTpru. HekoTopele ciaeacTBus U3 aKCHOM
HapaiieIbHOCTD IPAMBIX IapannensHocTh OpsIMBIX, OpsiMOM M mockoctd [lapamnenbHble mpsiMble B HpocTpaHcTBe. IlapamiensHocTh TPEX HPSIMBIX.
2 u H[;T oCKOCTGH P 16 [MapamnensHOCTS NPsAMON H IIOcKOCTH. CKpelMBalomyecs NpsMble. YTIIBI ¢ COHANPaBIEHHBIMU CTOPOHAMH. YTOI MEXY IPSIMBIMH. 1 2
ITapamrensHble IIIockocTH. CBOICTBA MapauIenbHbIX IocKocTel. Terpasap. Mapauenenunesn. 3a1a4un Ha IOCTPOCHHE CEUEHHI
IlepnienauKynspHble IpsMble B HpocTpaHcTBe. IlapajienbHble IpsAMble, HNEPHEHAUKYISApHble K IUIockocTH. IIpu3Hak
3 IepnieHAUKYIAPHOCTD 17 HEPIeHANKYISIPHOCTH HPsMOM M IIOCKOCTH. Teopema O HpsMOH, NMEPIEHAMKYISIPHOH K IIOCKOCTH. PaccTosiHMe OT TOYKH 1O 1 1
MPSIMBIX U IUIOCKOCTEH wiockoctd. Teopema o TpEX NEPHEHAUKYIApaX. YToid MexIy MNpsMOH M IUIOCKOCTbIO. JIByrpanubeld yron. IIpusnax
MEPIICHAMKYIJISIPHOCTH JIBYX IJI0cKOCTei. [TpsIMOYToJibHBIN Mapajuiesenuie]y
4 Y 12 ITonstue muororpannuka. Ipusma. [Tupamuna. [paBunbHas nupamuaa. Yceuénnas nupamuaa. Cummerpus B npoctpanctse. [lonsrue 1 1
P MPaBUIIBHOTO MHOTOIPAHHUKA. DIEMEHTH CHMMETPHH NPaBUILHBIX MHOTOTPAaHHUKOB
5 IloBTOpeHue 3
Bcero 51 3 4
11 knace
KouuuecTBo
Ne KoaunuecTBo KoaunuectBo
Tema Copnep:xaHue 00yyeHust KOHTPOJIbHBIX
n/n 4yacoB 324eTOB
pabot
1 I ——. 10 Tonsrure mummupa. [Tnomans noBepxuocTy wMHpa. [TorsTre xoHyca. Ilnomans noBepxHOCTH KoHYyca. Y ceu€HHbIH KoHyc. Chepa 1
P, KOHY! P u map. Bzanmuoe pacrionoxenune cdepst u miockoct. KacatensHast miockocts K chepe. [Inomans chepsr.
9 O6béME Tor 16 Tonsitre 06bpéMa. OOBEM npsiMoyronpHOTo Napasenenuneaa. O0bEéM npsmoit npusmel. O0bEM nnIMHApa. Beraucnenue o0bEMOB Ten 1 1
C IOMOIIBIO onpeeéHHOro HHTerpana. O6séM HakIOHHOH npu3MeL. O0bEM mupaMusl. O6sEM Konyca. [lnomans cdepsr.
3 BeKTODEL B HOCTPAHCTES 5 Tlonstue BekTopa. PaBeHCTBO BekTOpoB. Clo’KeHHE M BEMUTAHHE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 1
P pocTp gucio. KommtanapHeie BekTopsl. [IpaBrito mapauienenunena. Pazinoxenne BeKTopa 1o TpéM HeKOMIUIAaHAPHBIM BEKTOPaM.
IIpsiMoyronbHast cucTeMa KOOpAUHAT B pocTpancTBe. KoopauHats! BekTopa. CBsI3b MEXK Ty KOOPJHHATAMH BEKTOPOB M KOOPAMHATAMI
4 Mertona koopauHar B 15 toyek. [Ipocreiimme 3amaun B KoopAMHaTaXx. YpaBHEHHE cepbl. YTon Mexay BekTopamu. CKalsIpHOE MPOU3BEICHUE BEKTOPOB. 1 1
MIpoCTpaHCcTBe. JIBIKeHUs Boruncnenue yrioB MekAy NpsSMBIMU. U IIOcKocTsMU. LleHTpambHas cummerpus. OceBast cuMMeTpusi. 3epKaibHas CHUMMETPHS.
ITapaiensHblil nepeHoc.
5 ToBTOpenne 5
Bcero 51 3 3

3.TPEBOBAHUA K YPOBHIO IOJI'OTOBKH YYAHIUXCHI.




ba3oBblii ypoBeHb
I[JISI HUCIIOJIb30BaHUs B HOBCGI[HGBHOﬁ KHU3HU U O6€CH€‘-I€HI/I$I BO3MOXHOCTH YCHICHIHOTO NPOJOJIKCHUA 06p330BaHI/ISI 110 CIICHUAJIBHOCTAM, HE CBA3aHHBIM
C MPUKJIAJHBIM HCIIOIb30BaHUEM MaTeMaTHKH (1-i1 ypoBeHb IUIaHUPYEMBIX PE3YyIbTAaTOB), BBITYCKHUK HAYYHMTCS, a TAKXKE MOJYYUT BO3MOKHOCTH HAYYUTHCSA
JUIS pa3BUTHUS MBILUIEHUS (2-i ypPOBEHD INIAHUPYEMBIX PE3YJIbTATOB, BBIEIEHO KYPCUBOM):

I'eomerpust
- OHepI/IpOBaTL IIOHATHUAMU. TOYKA, HpSIMaH, IIJIOCKOCTbD, HapaJIJIeJIbHOCTB nu HepHGHI[I/IKyJISIpHOCTL HpSIMbIX H HHOCKOCTefI;

— pacro3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUPaMUJIa, PSMOYTOIBHBIN Mapalielenuie ], Ky0) U Tel BpalieHus (KOHYC, IWIHHID, chepa
W 11ap), 61adems CMarOapmHol Kiaccugukayueii RpOCMpaHCmeeHHbIX ueyp (nupamuowl, npuzmvl, napaiieienuneobvl);

— H300paxkaTh U3y4aeMblie (GUTYPHI OT PYKH U C IPUMEHEHHEM IIPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

— Jenath (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYDP: BH] CBEPXY, COOKY, CHU3Y; CMPOUms Ce4eHust MHO202PAHHUKOS,

— W3BIIEKaTh, HHTEPIPETUPOBATH U MPE0OPa30BBIBATh HH(DOPMAIIMIO O TIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKAX H
PHCYHKaX;

—  ONUCHLIBAMb B3AUMHOE PACHOJIONCEHUE NPIAMBIX U NIOCKOCHEL 8 NPOCMPAHCMEe;

— NPUMEHATH TeopeMy [Tudaropa npu BEIYUCICHUHU 3JIEMEHTOB CTEPEOMETPUUYCCKUX UTYD;
HaXOJUTh OOBEMBI | IJIOMIAIHA TOBEPXHOCTEH MPOCTEHITNX MHOTOTPAaHHUKOB, TEJ BPALICHUS, 2eoMempuyecKux mei ¢ IpuMeHEeHUEM QOpMyT;

—  BIYUCTAMb PACCMOANUA U Y2bl 8 NPOCMPAHCMEE;

—  NpuMeHamb ceomempuyecKkue Gakmol 0 peulenus 3a0ay, npeonoiacaluux HeckKOIbKO Wa208 peueHus, eciu YCa08us NPUMeHeHUs 3a0anbl 8 A8HOU
dopme;

—  pewams 3a0ayu Ha HAX0HCOeHUe 2EOMEMPULECKUX BeUYUH NO 00PaA3YaAM ULU AICOPUMMAM;

—  opmynuposame c8oUCMBA U NPUSHAKU Puyp;

—  00Ka3bl8amb 2eOMempUYecKue YmeepHcoeHus..
B noBceHeBHOM KU3HM U TIPU U3YYEHHH APYTUX NMPEIMETOB:

— COOTHOCHUTH a0CTpaKkTHbIE TEOMETPUUYECKUE TTOHATHA U (PAKTHI C pealbHBIMU KU3HEHHBIMH O0BbEKTaMH U CUTYAIUSIMU;

— HCTOJb30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp AJISL PEIICHUS] TUIIOBBIX 33/1a4 MPAKTUYECKOTO CONEeP KaHMUS,

— COOTHOCHUTH IIOIIAU TTIOBEPXHOCTEH TN OUHAKOBOW (HOPMBI pa3IUYHOTO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCYIOB OJIMHAKOBOI (JOPMBI Pa3IMUHOTO pa3Mepa;

— oleHuBaTh (pOopMy MPABWIBHOTO MHOTOTPAHHWKA TOCTE CIHJIOB, CPE30B M T. M. (ONMpPEaessaTh KOJWYECTBO BEpIIMH, peéOep W TpaHeH MOTydeHHBIX
MHOTOTPaHHHUKOB);

—  UCNONIL308AMb CEOUCMBA 2€0MEMPUUECKUX (ueyp 015 peuleHus 3a0ay NpaKmu4ecko2o Xapakmepa u 3a0ay uz opy2ux ooiacmeil 3HaHUl.

BeKTODLI H KOOPAMHATHI B IMIPOCTPAHCTBE




OnepupoBath MOHATHIMH: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOI MEXKTY
BEKTOPAMH, CKISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMIUIAHAPHBIC BEKTOPHI;

HAXOJIUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSMOYTOJILHOTO MapalIeNIeUIeIa, PACCIMOHUE MeNHCOY 08YMsL MOUKAMU;

HAXOJIUTh CYMMY BEKTOPOB M IIPOHM3BEICHUE BEKTOPA HA YUCIIO, Y201 MeHCOy 8eKMOpaMU, CKAIAPHOE NPoussedeHue, packiaobléams eKmop no 08ym
HEKOLIUHEeAPHbIM 8EKIMOPAM,

3a0a6ams NJI0CKOCHb YPAGHEHUEM 6 0eKaPMOBOoU cucmeme KoopourHam,

pewams npocmeiuue 3a0aiu 86e0eHuemM 6eKmopHo2o b6asuca.

Hcropusi 4 MeTOIbI MATEMATUKHU

OnuceIBaTh OT/IENbHBIC BBIIAIOLIUECS PE3YNbTAThI, IOJIYYCHHBIE B X0/1€ Pa3BUTHS MATEMATUKH KaK HAYyKH;

3HATh MpPUMEPhl MATEMAaTUYECKUX OTKPHITHH M UX aBTOPOB B CBSI3U C OTEUECTBEHHOW M BCEMUPHOW HCTOPUEH; npedcmasiams GKIAO 6blOAIOUUXCSL
MaAmemMamuKos 8 pazeumue MamemMamuki U UHbIX HAYYHbIX oOnacmel,

MMOHUMATh POJIb MaTeMaTUKH B pazButun Poccuu;

NPUMEHSTh HM3BECTHBIE METOJABI MPH PEUICHUH CTAHIAPTHBIX U HeCMAaHOapmHulX MATEeMaTHUeCKHUX 3aJlad; UCNOIb308AmMb OCHOBHbIE Memoobl
dokazamenbcmed, Npo8ooOUMs OOKA3AMENLCMEO U BbINOTHAMb ONPOBEPHCEHUE,

3aMeyaTh U XapaKTepU30BaTh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B OKPY’KaIOLIEH JNEHCTBUTENBHOCTU U HA UX OCHOBE XAPAKMeEpU308amsv Kpacomy u
COBEPULEHCINBO OKPYICAIOUIe20 MUPA, A MAKICe NPOU3BEOeHULl UCKYCCMEA;

NpUMeHAmMb npocmeluiue npocpammusle cpeocmad U 2J1eKMpOHHO-KOMMYHUKAYUOHHbLE CUCEMbl NPU PeuleHUUn MamemMamuyeckux 3a0ay.

4.YYEBHO-TEMATHUYECKHWH IUIAH



B cronbue npunsTa crneayomas cucteMa 0003HauSHH:
YT - Yurarenbckas rpaMmoTHocTh; MIT - Maremartuueckasi rpaMotHOCTh; EI' - EctecTBeHHOHayuHast rpaMoTHOCTh; @I - @unancoBas rpamoTtHOCTh; I'K - I'tobanbHas koMmereHTHOCTh; KM - KpeaTuBHOE MbIILICHHE

Ne | Ne AL 00 AL I Copep:xaHue TeM y4eOHOro Kypca OcHOBHbIE BH/IbI Y4eOHOM /1eATeJIbHOCTH € YKa3aHueM BHIOB YV [ SO LT
IUIaHYy hakrty TPaMOTHOCThL
I'aasa IV. lnimmnap, konye u map (10 yacos)
1 1 1 Henens TonsTre nmmnapa. Ilnomans IIpeomemnore: OOBICHATH, YTO TAKOE LMIMHIPHYECKAs MOBEPXHOCTh, €€ 0oOpasymoliue H OChb, KAKOE TEJO HAa3bIBACTCS mMr
HOBEPXHOCTH IIMINHJPA LWIMHAPOM M KaK Ha3bIBAIOTCS €r0 DJIEMEHTBI, KaK MOIYYHTh LIIMHAP ITyTEM BpAIUCHHS HPSIMOYrojbHHKA; H300pakaTh
2 2 1 Henenst Tousrtue wwmHapa. [nomans LWWJIMHIP M €ro CeYCHHs IUIOCKOCTBIO, MPOXOJAIICH Yepe3 OCh, M MIOCKOCTHIO, MEPHCHIUKYIIPHON K OCH; OOBSACHATH, YTO mr
OBEPXHOCTH LMINHIPA HNPHHUMAETCs 3a IUIOMmaAb OOKOBOM NOBEPXHOCTH LMIIMHIPA, M BBIBOAUTH (HOPMYJIbI JUIS BEIYHCICHHUS OOKOBOW M IOJHOMN
3 3 2 Hemens [onstne nmuHapa. [nomams MOBEPXHOCTEH IUIMHApA; pellaTh 3aJaud Ha BHUMCICHHE ¥ JOKAa3aTeNbCTBO, CBS3aHHBIC C  IHJIMHIPOM. Mr
MOBEPXHOCTH LIMJIMHIPA OOBSCHATD, YTO TAKOE KOHUYECKas MOBEPXHOCTh, €€ 00pa3yloliye, BepUIMHA H OCh, KAKOE TEJI0 HA3bIBACTCS KOHYCOM U Kak
4 4 3 Hemens TomsTHe Komyca. [LI0M@/s MOBEPXHOCTH HA3bIBAIOTCA €TO DJIEMEHTBI, KAK NOIYUHTh KOHYC IyTEM BPAIlICHHUS IPIMOYTOILHOTO TPEYTONbHUKA, n300pakaTh KOHYC H €ro ML
KoHyca. Y CeuEHHbIH KOHYC CedeHMs! IIOCKOCTBIO, MPOXOJAMEH Hepes OCk, H ILIOCKOCTBIO, NEPICHANKYIAPHOM K ocH; 06’I)$ICHfITI), 4TO NPHHUMACTCA 32
5 5 3 nenenm Tonsue Konyca. [LIoIa/s TOBEPXHOCTH IUIOIIa b OOKOBOH IOBEPXHOCTH KOHYCA, U BBIBOJUTH (opMyIbI A7Ts1 BEIYHCIICHHUS TUIOIIa e 60503014 1 TIOJTHOFE MOBEPXHOCTEH ML
KOHyca. VCeuSHHBIH KOHYC KOHYCa; OOBSCHSITh, KAKOE TEJIO HA3bIBACTCS YCEUEHHBIM KOHYCOM ¥ Kak ero MOJIy4HTh MyTEM BpALICHHA NPSMOYTONbHOM
5 5 P S— Y PTINE SS———————— TpaIeyy, BEIBOAUTH (OPMYITy JUIS BBIYHCICHUS IUIOMANY OOKOBOH IIOBEPXHOCTH yCEYEHHOTO KOHYCa; Peliarh 3ajiasi Ha M
Kotyca, VoeuSHHBI KoHyc BBEIYHCIICHUE u JI0Ka3aTeNbCTBO, CBSI3aHHBIE c KOHYCOM u YCCUEHHBIM KOHYCOM.
7 7 ET— Cdpepa 1 map, B3auMHoe pacHonoenne DopMyIUpOBaTh onpeaenacHus cdepsl U mapa, ux UCHTPA, Pajinyca, IMaMeTpa; HCCIE/10BaTL BIAHMHOE PACTIONIOHKeHHe chepsr MT
cbepit  miockocTy. KacaterbHas U IUIOCKOCTH, ¢hopmynHpoBaTh ONPEENIeHHe KACATeNbHOM MIOCKOCTH K cdepe, GopMyIHpoBaTh M JOKAa3hIBAaTh TEOPEMEI O
mockoeTs K cdepe. Tomas chepst CBOIfCTBE U PH3HAKE KAacaTEILHON INIOCKOCTH; OOBSCHATH, YTO IIPHHUMACTCS 32 ILTOMAAb chephl M Kak OHA BBIPaXKaeTCsl uepe3
paauyc cdepsl; permars IpOCThie 3a1a41, B KOTOPBIX (PUTyPUPYIOT KOMOHHAIIMH MHOTOTPAHHUKOB U TEJ BPAIL[CHH.
8 8 5 Henmens Coepa u map. Bzaumaoe pacrionoxenne M. 0 K . o . mr
emanpedmemuble: aHATN3UPOBATh U OCMBICIIMBATh U3yJaeMbIii TEOPETHYECKUH MaTepHall; N3BIEKaTh U3 YCIBINIAHHOTO Ha
cepi 1 niockocty. KacaressHas YPOKe U IIPOYUTAHHOTO B YUeOHUKE OCHOBHYIO HH(OPMAIIHIO; TOKAa3bIBATh U ONIPOBEPTaTh YTBEPHKACHHS; CTPOUTH JJOTHIECKUE
mockocTh K cepe. Inoma, cheper LEMOYKH PACCY)K/ICHUI; OLCHHBATh MONYYCHHBIH Pe3yJbTaT, OTJAMYATh TUMOTE3y OT (paKTa; MPUMEHATh WHAYKTHBHBIC U
9 9 6 Henens Ctepa n mrap. Bsaumoe pacnionosxerye JIETYKTUBHBIE CIIOCOOBI PACCYKACHUMH; SICHO, TOYHO U IPAMOTHO (hOPMYJIUPOBATH M apTyMEHTHPOBAHO H3J1araTh CBOM MBICIH B Mr
cepst 1 mockocTy. Kacatenshas YCTHOH M IHCBMEHHOH pEYH; OCYLIECTBJIATH IOMCK, OTOOp, aHalM3, CHCTEMAaTH3alHI0 M KilacCHU(UKAIMIO HH(POPMAINY;
IIIOCKOCT K cepe. Inomans chepsr HCIIONB30BATh PA3IHYHbIC HCTOYHUKH HH(POPMALIUH IS PEIICHHS YYEOHBIX MPOOIIEM; OCYIIECTBIATH CAMOKOHTPOIIb
10 | 10 | 7 nenens Konmponvnas pagoma Nl "Lununop. Juunocmusle: OBIAJICHNE CUCTEMOH 3HAHMH W yMEHHH, HEOOXONUMBIX UL NPHMEHCHUS B NPAKTHYECKOH IEATENbHOCTH, MI, TK
Konyc. Hlap" N3YYeHHUS CMEXHBIX JUCIUIUINH, IPOIODKEHUS 00pa30BaHus; (OpMUPOBAHKE PEICTABICHUH 00 UIeIX H METOaX TeOMETPHH
KaK YHHBEPCAJIHbHOTO S3bIKA HAYKH M TEXHUKH, CPECTBA MOIETUPOBAHUS SIBJICHUIT U POIIECCOB; HHTEIUIEKTYaIbHOE Pa3BUTHE,
(hopMHpOBaHHE Ka4eCTB JIMYHOCTH, HEOOXOAMUMBIX YEJIOBEKY JUIS IIOJHOLEHHON KU3HN B COBPEMEHHOM OOIIecTBE: SICHOCTD H
TOYHOCTh MBICIIH, KPUTHYHOCTH MBIIUICHUS, WHTYHIHS, JOTHYECKOE MBIIUICHHE, JJIEMEHTHI aJTOPUTMHUYECKOH KyIbTYPHI,
CIOCOOHOCTh K MPEOTONICHHIO TPYAHOCTEH; BOCIHUTAHHE KYABTYPHI JUYHOCTH, OTHOIICHHS K TE€OMETPUH KaK K YacTd
00LIeYeNIOBEYECKOH KYJIBTYpPhI; IOHIMaHHe 3HAaUMMOCTH I'€OMETPUH Ul HAYYHO-TEXHHIECKOTro Iporpecca.
TiaBa V. Oobémbl Te (16 yacoB)
111 7 Henens TorsTie 06béMa. O0BEM npsiMoyronsHOTO | IIpedmemmnsie: OOBACHATB, KaK M3MEPSFOTCS 00BEMBI Tell, MPOBOJISI AHAJIOTHIO C W3MEPEHNEM IIIONIAeH MHOTOYTOTBHIKOB; mr
napajuieNenumne1a (hOpMyITHPOBAaTH OCHOBHBIE CBOMCTBA OOBEMOB W BBIBOAUTH C HX MOMOMIBIO (OpMyTy 00BéMa MPSIMOYTOILHOTO
12| 2 8 Henmens Tlonsitue 06béMa. OGBEM NPAMOYroJIbHOTO | Tapaienenunena. ®opMyaupoBath U 10Ka3bIBaTh TEOPEMBI 00 00bEME NPAMOI IIPH3MBI M 00BEME LIMIHH/IPA; PEIIaTh 331a4H, Mr
napaJuIeNieune/ia CBSI3aHHBIC C BEIYHCICHHEM OOBEMOB ITHX Tell. BBIBOAWTH HMHTErpaibHy0 (OpMYTy IS BEMHCICHHS OOBEMOB Telm H
13 | 3 9 Henenst Toustue 06bEMa. OOBEM MPAMOYrONLHOTO | JOKa3bIBaTh € €€ MOMOIIBIO TEOPEMBI 00 00bEME HAKIOHHON TPU3MBI, 06 00bEME nUpamMu/ibl, 06 00bEME KOHYCA; BHIBOJUTH mr
rapaJuIeNenueia (hOpMyJIBI IJTs BEIYHCIEHHS 00BEMOB YCEIEHHOM ITMPAaMUJIBI U YCEUEHHOTO KOHYCa; PeNIaTh 3a1aul, CBSI3aHHBIE C BEIYHCICHHEM
14 | 4 9 Hemens O65BEM npsaMoit mpu3Mbl. O6BEM HHIMHIPA 00BEMOB 3THX Tel. POopMyIIPOBATh U TOKa3bIBaTh TeOpeMy 00 00bEMeE Imapa U ¢ e€ IIOMOIIBIO BEIBOAUTE (POPMYITy IUIOIIA M MDD
15 | 5 | 10 Henens OGbEM psMOii pn3Mbl. O6bEM mHapa | CPEphI; PeliaTh 3a1a4u ¢ MPUMEHEHHEM (QOPMYIT 06BEMOB PASITUYHEIX TEIL. MI
16 | 6 11 Hemens BhImCIeHne 06HEMOB Tl ¢ TOMOIIBIO Memanpedmemupie: anaIN3UPOBATh U OCMBICIUBATE H3y9aeMbIi TEOPETHIECKHI MaTepHal; H3BJICKAaTh U3 YCIBIIAHHOTO Ha ML
ofpesenéHHOro HHTerpana. O6bEM YPOKE U IMPOYUTAHHOTO B YUeOHUKE OCHOBHYIO HH(OPMAIIHIO; TOKAa3bIBATh U ONPOBEPraTh yTBEPHKACHHS; CTPOUTH JTOTHIECKUE
HAKJIOHHOH NpU3MbL OGBEM HPAMHILL [ETIOYKH PACCYXK/ICHUI; OLCHUBATH IMONYYEHHBIH Pe3yJibTaT, OTIMYATh TUIOTE3y OT (paKTa; MPUMEHSATh WHIYyKTHBHBIE U
17 | 7 11 nenens BrIuncIeHue 06REMOE Tell ¢ IOMOIIBIO JIelyKTHBHbIC cnoco6mu paccyXJIeHHit; SCHO, TOYHO M TPaMOTHO (POPMYJIHPOBATH U apIyMEHTUPOBAHO M3JIaraTh CBOU MBICIH B ML
onpenenénHoro nrTerpana. OGbéM YCTHOM M THCHMEHHOH PEYH; OCYLIECTBIIATH IOWCK, OTOOp, aHauM3, CHCTEMAaTH3alHI0 M KIacCHU(UKAIMIO HH(POPMAIWY;
HAKJIOHHOM NPW3MBL. OGLEM IHPAMHIBE HCTIOJE30BATH PASTHHHBIC HCTOTHHKI HHQ)opn:[amm JuTst pereHist Y4eOHBIX TIPOOIIEM; OCYIIECTBIATH CaMOKOHTPOJIb;
18 | 8 12 nenens BbIUnCICHAE 0GHEMOB Tell ¢ TOMOLLBIO Juunocmusle: OBNaJCHUE CUCTEMOH 3HAHWN W YMCHHH, HEOOXOIMMBIX JUIS TPUMEHEHNS B NPAKTHYECKOH JCATENBHOCTH, ML
onpe e oro nHTerpana, OGbEM N3YYEeHHS] CMEXHBIX JUCLUUIUINH, IPOIODKEHUS 00pa3oBaHus; popMUpOBaHHE Tpe/ICTaBIeHH 00 UIesX U METOaX FeOMETPHH
HAKJIOHHOM MPH3MEL, OGHEM THPAMIITET KaK yHHBEPCATLHOTO A3BIKA HAYKH 1 TEXHUK, CPE/ICTBA MOZCIMPOBAHILL SBICHHUI  MPOLECCOB; HHTEIUICKTYANbHOE PAsBHTHE,
91 9 13 nonena O6bém koryca (hopMHpOBaHHE KaYECTB JIMYHOCTH, HEOOXOAUMBIX YEIOBEKY JUIS IIOJHOLEHHON KU3HU B COBPEMEHHOM 06u1ec1‘1353: SICHOCTb ¥ ML
20 | 10 | 13 neens OGbém mapa 1 ero dacTei, Tiomas TOYHOCTh MBICIIH, KPUTHYHOCTH MBIIIICHUS, UHTYHMIHS, JOTHYECKOE MBIIUICHHE, JJIEMEHTHI alrOPHUTMUUYECKOH KYIBTYPHI, ML

chepbl




21 | 11 | 14 Henmens O6BEM 1mapa u ero yacteid. Ilnomane CIMOCOOHOCTh K MPEOAOJICHHIO TPYAHOCTEH; BOCHHMTAHHE KYJIBTYPbl JIMYHOCTH, OTHOIICHUS K TEOMETPHM KaK K 4YacTd mr
cepsr 0011IeYeNI0BeYECKOH KyIbTYPhl; TOHUMaHHUE 3HAYMMOCTH T€OMETPHH JUIsl HAYYHO-TEXHHYECKOro Iporpecca.
22 | 12 | 15 mepens O0BEM mapa u ero vacteil. [lnomans Mr
chepbl
23 | 13 | 15 wenmens O0BéM mapa u ero vacteil. [lnomans Mr
cepsl
24 | 14 | 16 venens O6béM mapa u ero dacrteid. [lnomane Mr
cepsl
25 | 15 | 17 uenens Konmponvnan pavoma Ne2 "Oévemot MI, TK
men"
26 | 16 | 17 menmens 3auem Ml "O6vemot men'" MI, TK
I'naBa VI. BekTopbl B npocTpaHcTBe (S 4acoB)
27 | 1 18 Henens ITonsiTue BekTopa. PaBeHCTBO BEKTOPOB IIpedmemmupie: opMynupoBaTh ONPEIEICHUE BEKTOPA, €0 JAJIMHbBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB, IPUBOAUTH IPUMEPHI mr
28 | 2 19 Hexens CJl0'KeHNE 1 BLIYMTAHHAE BEKTOPOB. CyMMa (U3MYECKNX BEKTOPHBIX BEIIMYHH. O6mcn>m>,v KaK BBOAATCS JEHCTBHSA CIOXEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U ML
HECKOJIBKIX BEKTOPOB. YMHOKEHHE YMHOXKEHHSI BEKTOpa Ha YHCIO, KaKHMH CBOIICTBAMH OHH O0O0JIaJaloT, 4YTO TaKoe IPaBHIIO _TPEYTOIIbHHKA, TPaBHIO
BeKTOpa Ha YHCII0 HapaJuIesiorpaMmMa 1 IpaBUiIo MHOTOYTOJIbHUKA CII0XKEHHS BEKTOPOB; PEIIATh 3a/ja4H, CBSI3aHHbIC C ACHCTBUSIMH HaJl BEKTOPAMH.
29 | 3 19 Hexens CIIOEHHE 1 BBMATAHNE BEKTOPOB. Cymma OOBSICHATB, KaKue BEKTOPBI HA3IBAIOTCS  KOMIUTAHAPHBIMH; (opMynMpoBaTh M JOKa3bIBaTh YTBEHKIICHHE O MpH3HAKe ML
HECKONBKHX BEKTOPOB. Y MHOKEHHE KOMILTAHAPHOCTH TPEX BEKTOPOB; OOBSICHATH, B YEM COCTOUT IPABIIIO MapajuIesenunea CIHOIKEHH TPEX HEKOMILIAHAPHBIX
BEKTOPA HA YHCIIO BEKTOPOB; (hOPMYIHMPOBATH M JOKa3bIBATH TEOPEMY O Pa3IOKEHHM JIOOOro BEKTOpa MO TPEM JaHHBIM HEKOMILIAHAPHBIM
30 | 4 | 20 nexens KoMIuiaHapHbie BekTopbL. [[paBuiio BEKTOPaM; IPHMEHATH BEKTOPEI [PH PEIICHIH TEOMETPHUECKIX 3a/1aH. 3 ML
NapaeNenHIe a. PasoxkeH e BEKTOA M0 Memanpedmemupie: aHATU3UPOBATH H OCMBICINBATE H3y9aeMblil TEOPETHIECKHI MaTepUa; H3BJIEKAaTh U3 YCIBIIAHHOTO Ha
TPEM HEKOMILTAHADHBIM BEKTODAM YPOKE 1 MPOUHTAHHOTO B y4eOHUKE OCHOBHYIO nﬂucbopmaumo; JIOKa3bIBaTh ¥ OIPOBEPraTh YTBEPIKACHHS; CTPOUTH JIOTHYECKUE
31| 5 | 21 nenemn Kommnanapusie séxcropet. [ipasmio LETIOUKI PACCYHICHMI] OLCHNBATD HONYHCHHBIH PE3YIbTaT OTAMYATH IMIOTE3y OT (akTa; NPUMCHATH MHAYKTUBHBIE U MT
mapamenermmena. Patowerne sexropamo | ACAYKTHBHEIC cnoconu paccyXJIeHHi; SCHO, TOYHO ¥ TPaMOTHO (hOPMYJIHPOBATH U apIyMEHTHPOBAHO H3J1araTb CBOU MBICIH B
&M HEKOMITTAHAPHEIM BEKTOPaM YCTHOW M NHCHMEHHOH pEYH; OCYLIECTBIATh IMOMCK, OTOOp, aHAIM3, CHCTEMAaTH3alHI0 M KiaccuuKaiuio uHMOpMaLuy;
UCIOJIb30BATh PA3IMYHbIC HCTOYHUKH MH(OPMALUH ISl PELIeHUs] Y4eOHbIX IPo0JIeM; OCYIIECTBIATH CAMOKOHTPOII;
Juunocmusle: OBIAJICHNE CUCTEMOH 3HAHMH W yMEHHH, HEOOXONUMBIX UL NPHMEHCHWS B NPAKTHYECKOH IEATENbHOCTH,
U3y4EHHUsI CMEKHBIX AUCLMIUINH, IPOAOIDKEHUS 00pa3oBaHus; (HOPMUPOBAHKE TIPEJCTABICHUH 00 HIESIX 1 METOJaX FEOMETPHI
KaK YHUBEPCAIIHOTO 53bIKa HAYKH H TEXHUKH, CPEACTBA MOACIUPOBAHNUS SIBIICHHUH U IPOLIECCOB; HHTEIUIEKTyaIbHOE Pa3BUTHUE,
(hopMHpOBaHHE Ka4eCTB JIMYHOCTH, HEOOXOAUMBIX UEIOBEKY JUIS OJHOLCHHOM KU3HHA B COBPEMEHHOM OOIIIECTBE: SICHOCTD U
TOYHOCTh MBICIH, KPUTHYHOCTb MBIIIICHHS, MHTYHUIHS, JOTHYECKOE MBIIIICHHE, SJIEMEHTHl aJrOPUTMHUYECKOH KYIBTYpBI,
CIMOCOOHOCTh K IPEOJOJICHHIO TPYIHOCTEH; BOCHHMTAHHE KYJIBTYPbI JMYHOCTH, OTHOIICHMS K TEOMETPHM KaK K YacTH
00LIeYeNIOBEYECKOH KYJIBTYpPhI; IOHIMaHHe 3HAaUMMOCTH I'€OMETPUH Ul HAYYHO-TEXHHIECKOTro Iporpecca.
I'naBa VII. MeTox koopauHaT B nnpocTpanctse. JIBu:xenus (15 yacon)
32 | 1 | 21 menmens IIpsmoyroneHas cucTeMa KOOpAUHAT B IIpeomemmnple: OOBICHATb, KaK BBONUTCS NPSMOYTOJbHAs CHCTEMa KOOPAMHAT B TPOCTPAHCTBE, KaK OMPEEISIOTCS mr
POCTPAHCTBE KOOPAMHATBHI TOYKM M KaK OHH HA3bIBAIOTCS, KaK OIPEIEIAIOTCS KOOPAMHATHI BEKTOpa; (hOPMYIMPOBAaTH M JIOKA3bIBATh
33 | 2 | 22 Henmens Koopaunats! BekTopa. CBsi3b MEXIY YTBEPIKICHUS: 0 KOOPANHATAX CYMMBI M Pa3HOCTH JIBYX BEKTOPOB, O KOOPAMHATAX IPOM3BEICHHS BEKTOpa Ha YHCIIO, O CBSI3H mr
KOOPANHATAMH BEKTOPOB M KOOPIHHATAMH MeXIy KOOpAMHATaAMU BEKTOPa H KOOPAHUHATAMH €0 KOHIIAa U Hauaja; BBIBOJUTH M HCIOJI30BATh IIPHU PEIICHUH 3a/1a4 (OPMYIIbI
TOYEK KOOPMHAT CEPEAUHBI OTPE3Ka, IJINHBI BEKTOPA M PACCTOSHUS MEXKIY JBYMsI TOUKaMHU; BBIBOJHTH ypaBHEHHE Cepbl JTaHHOTO
34 3 23 "Henenst Koopaunate! BekTopa. CBsi3b MEXAY panHyca ¢ IEeHTPOM B JaHHOW Touke. OOBICHATH, KaK ONPEeNsIeTcs YroJl MexXIy BeKTopaMH; (hOpMyIHpOBaTh ONpeIelIeHne MI
KOOpPIMHATAMH BEKTOPOB M KOOpJMHATAMH CKaJSIPHOTO TIPOU3BE/ICHUST BEKTOPOB; (HOPMYIIHPOBATh U JIOKA3bIBATh YTBEPXKACHHS O €ro CBOMCTBAaX; OOBACHATH, KaK
TOueK BBIUHCIIMTD YTOJI MEXIY ABYMs HPSIMBIMH, a TaKXKE€ YTOJI MEKY HPSIMOH U IIOCKOCTBIO, HCIONb3Ys BBIPAKEHHE CKAIPHOTO
35 | 4 | 23 uenens TpocTeifurme 3a1a91 B KOOPAMHATAX MIPOU3BEACHUS BEKTOPOB Yepe3 MX KOOPJHHATHI, IPUMEHSTH BEKTOPHO-KOOPAWHATHBIA METOJ IPH PEIICHNH Fe€OMETPHIECKHX MI
36 | 5 | 24 nexenn TIpocTeHIIMe 383a4H B KOODAMHATAX 3agad. OOBSCHATH, YTO TAaKOE OTOOpa)KEHHE IMPOCTPAHCTBA Ha ceOs M B KAKOM CIydyae OHO Ha3bIBACTCA ABIOKEHHEM MT
HPOCTPAHCTBA; OOBSICHATD, YTO TAKOE LIEHTPAIbHAs CUMMETPHsI, OCEBasi CHMMETpHS, 3epKajlbHass CHMMETPHS ¥ TapajuIebHbli
37| 6 | 25mnenens Ypasnetine chepot IIepeHoc, 0G0CHOBBIBATH YTBEPIKIAEHHS O TOM, YTO ITH OTOOPaXKEHHS [IPOCTPAHCTBA Ha CeOsI SIBISIIOTCS IBHIKEHUSMHU; TIPHMEHSTH mr
38 | 7 | 25mHenens Yron mexay Bektopamu. CkalsipHoe JIBMDKEHUS TIPU PELIEHHH TEOMETPUUECKHX 337124 mr
[POU3BEACHHE BEKTOPOB Memanpedmemusle: aHaIM3MPOBATh M OCMBICINUBATH H3y4aeMblil TCOPETHUECKUH MaTepHall, H3BJIEKaTh U3 YCIbIIIAHHOTO Ha
39 | 8 | 26 nenems Vron Moy BeKTopasH. CRamapios YPOKe 1 POUHTAHHOrO .B y4eOHHKE OCHOBHYIO nnfpopmaumo; Foxagusaﬂ, U OIIpOBEpraTh yTBeP)KZ[eHHﬂ; CTPOHUTB JIOTHYECKHE ML
HPO3BEICHHE BEKTOPOB UEMOMKH PACCYICHHUI; OUCHUBATH MOMYHCHHBIH PE3YIBTAT; OTIHYATh THIOTE3Y OT (akTa; MPUMCHATH HHAYKTHBHBIC H
JIeyKTUBHBIE CIIOCOOBI PACcCY’KCHNUIA; SICHO, TOYHO M TPaMOTHO ()OPMYIMPOBATh M apryMEHTHPOBAHO M3JIaraTh CBOM MBICIH B
40 | 9 | 27 Henmens Beruncnenne yrioB MexIy NpsIMBIMH H YCTHOM M THCHMEHHOH pEYH; OCYLIECTBIIATH IOWCK, OTOOp, aHalM3, CHCTEMAaTH3alHI0 M KiIacCHU(UKAIMIO HH(OpMamuu; Mr

iockocTsiMu. [ToBTOpEHHE BOIIPOCOB
TCOPUH U PELICHUE 331a4

UCIIONB30BATh PA3IMYHbIC HCTOUHUKH HH(OPMAUH IS PEIICHHUS YIeOHBIX IIPOOIEM; OCYIIECTBISTH CAMOKOHTPOIb;




41 | 10 | 27 menens YpaBHeHue miockocTu. PaccrosHue ot Juunocmubie: OBNaZCHUE CUCTEMOH 3HAHMH M YMEHWH, HEOOXOAMMBIX /s NPUMEHEHUs B NPAKTUUECKOH NEATENbHOCTH, mr
TOYKH JI0 INIOCKOCTH U3Y4EHHUs CMEKHBIX AUCIMIUINH, IPOAOIDKEHUS 00pa3oBaHus; (JOPMUPOBAHKE TIPEJCTABICHNH 00 HIESIX 1 METOJJaX TCOMETPHI

42 | 11 | 28 memens YpaBHenue miockocTu. PacctosHue ot KaK YHUBEPCAJIBHOTO A3bIKa HAYKH U TEXHUKH, CPE/ICTBA MOJICIMPOBAHHUS SIBJICHUI U IIPOLIECCOB; MHTEIJIEKTYaJIbHOE Pa3BUTHE, Mr
TOYKH JI0 INIOCKOCTH (hopMHpOBaHKE Ka4YeCTB JIMYHOCTH, HEOOXOANMBIX YEJIOBEKY JJIsl IOJHOLICHHOM JKM3HU B COBPEMEHHOM OOILECTBE: SICHOCTb U

43 12 29 uenens ]_IeHTpa_]‘[],Has( CHUMMETpHSI. OceBas TOYHOCTb MBICJIM, KPUTUYHOCTh MBIIJICHHS, UHTYMIUS, JIOTUYECKOE MBIIUICHUE, 3JIEMCHThI anropnTMylliecxoﬁ KYJIbTYpHI, Mr
CHUMMeTpHs. 3epKanbHasi CHMMETpPUSL. CIOCOOHOCTh K MPEOJOJICHHIO TPYAHOCTEH; BOCIUTAHUE KyIbTYPHl JIUYHOCTH, OTHOIICHHS K TEOMETpPUH KaK K YacTH
TMapannenbHblil IepeHoc 00111e4eI0BEYECKOH KYIbTypbl; HOHHMAaHHE 3HAUMMOCTH I'€OMETPUH JjI1 HayYHO-TEXHHYIECKOIro IIporpecca.

44 | 13 | 29 menmens IentpansHas cummerpust. OceBast Mr
CHMMeTpHs. 3epKaibHasi CHMMETPHSL.
ITapaJuienbHblid IepeHoc

45 | 14 | 30 menmens Koumponvnasn paboma Ne3 ""Memoo MI, TK
KoopOounam ¢ npocmpancmee.
[Heusncenun’

46 | 15 | 31 menmens 3auém Ne 2 "Memoo koopounam 6 MI, TK
npocmpancmee"’

3aK/II04HTeIbHOE IOBTOPEHHE IPH MOAT0TOBKE YYAIIMXCSI K HTOrOBOMH aTTeCTAUH 110 reomMeTpu (5 4acoB)

47 | 1 | 31 menmens AKCHOMBI CTEPEOMETPUH U UX CIIEICTBHUS. IIpedmemmple: IOBTOPUTH OCHOBHOM TEOPETUYECKHI MaTepHal Kypca CTepEOMETPUM; COBEPILICHCTBOBATh HABBIKM PELICHHS mr
TTapaniensHOCTb NPSMBIX, IPIMOU H IUIAaHUMETPUYECKHX 3a]ad
10cKOoCcTH. CKpElHBaIOIUECs] IPsIMBIE. Memanpeomemupie: aHaIU3UPOBATh U OCMBICIHBATh U3Y4aeMblil TEOPETUUECKUIl MaTepUall; U3BJIEKaTh U3 YCIBIIAHHOTO HA
INapasnaensHOCTb MIOCKOCTEH. YPOKE U MPOYHTAHHOIO B y4eOHHUKE OCHOBHYIO HH(OPMALINIO; J0Ka3bIBATh U OHPOBEPraTh YTBEPIKACHHS; CTPOUTH JIOTHYECKUE
IleprieHAUKYIAPHOCTD IPSIMOI U LENOYKN PaCCY)KICHUH; OLCHMBATh IOJYYEHHBIH pe3ysibTaT, OTIMYaTh TUIOTe3y OT (akTa; NPUMEHATh WHIYKTHUBHBIC H
miockocTH. Teopema o Tpex JIelyKTUBHBIE CIIOCOOBI PACCY’KICHNU; SICHO, TOYHO M TPaMOTHO ()OPMYJIMPOBATH U apryMEHTHPOBAHO M3JIaraTh CBOM MBICIIH B
HepIeHAUKYIIpax. YToI MexX1y IpsIMOi 1 YCTHOW M NHCHMEHHOH peYH; OCYLIECTBIATH MOMCK, OTOOp, aHAIM3, CHCTEMATH3ALMI0O M KIACCH(UKALUIO HHPOPMALUH;
IUIOCKOCTBIO. JIByrpaHHBII yroi. HCIIONB30BATh PA3JIMYHbIC HCTOYHUKH HH(OPMAIINY JUTS PEIICHNs] YIeOHBIX IIPOOIIEM; OCYIECTBIATh CAMOKOHTPOIb;
TlepneHaAuKyJIIPHOCTD IIOCKOCTEH Juunocmusle: OBNafeHUE CUCTEMOH 3HAHUH M YMEHWH, HEOOXOAMMBIX /IS NPUMEHEHUs B IPAKTUUECKOH NEATENbHOCTH,

48 | 2 | 32 mHenmens MHororpaHHUKH: Mapajielenumnes, U3YYEHHs CMEXHBIX JUCIUIUINH, IPOAODKEHUs] 00pa30BaHus; (OpMUPOBaHHE NPECTABICHUH 00 UiesIX 1 METOJaX T€OMETPUH Mmr
Ipyu3Ma, MIMpaMH/a, IUIOIa H HX KaK YHHBEPCAJIBFHOTO S3bIKA HAYKH M TEXHUKH, CPEJICTBA MOJICIUPOBAHHS SBIICHUH U IIPOLIECCOB; NHTEIUIEKTYaIbHOE Pa3BUTHE,
MIOBEPXHOCTEH (hopMHpOBaHUE Ka4eCTB JITYHOCTH, HEOOXOAUMBIX YEIOBEKY IS IIOJHOLEHHON XKU3HU B COBPEMEHHOM OOILECTBE: SICHOCTh U

49 | 3 | 32 mHenmens Iy p, KoHyC, mIap, IUIOMaI HX TOYHOCTh MBICIIH, KPUTHYHOCTh MBIIIICHUS, UHTYMIMSA, JOTHYECKOE MBILIUICHHE, JJIEMEHThl alrOPUTMHUYECKOH KyIbTypBbI, Mr
MOBEPXHOCTEH CIIOCOOHOCTh K MPEOJOJICHHIO TPYIHOCTEH; BOCIUTAHUE KyJIBTYPHl JMYHOCTH, OTHOIICHHS K TEOMETpUH KaK K YacTH

50 | 4 | 33 memens O6beMbl Te o011e4eI0BeYeCKOH KyIbTyphl; IOHUMAaHHE 3HAUMMOCTH T€OMETPUH A1 HayYHO-TEXHHIECKOro IIporpecca. MI
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Atanacss JI. C., byry3os B. @., Kagomnes C. b. u ap. ['eomerpus. 10—11 kmaccel. ba3oBbiii 1 mpoguIbHBINA YPOBHH.
Byry3os B. @., I'mazkos 0. A., Onuna U. . I'eometpus. Pabouas terpanp. 11 kmacc. ba3oBblit 1 mpoduiIbHBINA YPOBHH.
I'maszkoB 10O. A., IOauna U. U., byry3os B. ®@. I'eomerpust. Pabouas terpaap. 11 knacc. ba3oBbiii 1 mporiibHBINA YPOBHH.
3uB b. I'. 'eometpus. Jlunakruyeckue marepuainsl. 10 kimace. ba3oBbiit 1 mpo(UIbHBIN YPOBHH.

3uB b. I'. 'eometpus. Aunakruueckue matepuansl. 11 kinacc. ba3oBbiii u mporIbHBINA YPOBHH.

JlutBunenko B. H., batyruna O. A. I'eomerpus. 'oroBumces k EI'D. 10 kiacc.

JlutBunenko B. H. I'eomerpus. ['otoBumcs k EI'D. 11 knacc.

Caaksn C. M., Byry3os B. @. U3yuenue reomerpuu B 10-11 kiaccax.
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