[ocyrapcrsennoe 61o/1keTHOE HETHIIOBOE 06PA30BATEILHOE YUPE/K/ICHHE

«Cankr-IlerepOyprexuii ropoackoii J[Bopen TBopuecTBa I0OHBIX»

AHHYKOB JIHLEH

«Pacemorpeno» «YrBepxaeno» 31.08.2022
’
Ha 3aceganun Masoro a’JIaLest
11eJ1arOrMYecKoro coBeTa
[Tpotokon Ne 1 ot 30.08.2022 PhyOunsm H.O.

PaGouasi nporpamma
110 MaTeMaTHKe
aas 10 A kiracea

ABtop-coctaButesb: M.B. Haymosa

Digitally signed by KatyHoBa
Mapwusi PeHronbaoBHa
KaTyHOBa DN: C=RU, O="TBHOY "'CINb

FOTHO™", CN=KaTyHOBa

M a p n4 Mapusa PeHronbaosHa,
E=info.gdtyu@obr.gov.spb.ru

PeHron bAOBHApate: 2022.11.07 16:48:

15+03'00

2022-2023 yueOHbli rojy
Cankr-IlerepOypr




Ors1aBJieHUE

TTOACHUTENBHAA BATMMCK e uvveeeeeureeeeerteeesaateeeesaseeeesssssseessssseeesssssessssssesssnssssesssnssssessssseeessssseessssenessnssseesssnsenees 3
Llenb M3yyeHUs MaTeEMATUKM B CTAPLUEN LUKOAE Ha YITYBNEHHOM YPOBHE . .....ccvvererireerreernireenreesieesnreenans 5
MECTO MPEAMETA B YUEDHOM MJTAHE ....eeeiiireeeeeitiiieeeiiteeeeeitteeeeeeteeeessstteeeesseaseesanseeeessseeessssseesssnssesessnsseessnnses 7
JINYHOCTHbIE Pe3y/IbTaTbl OCBOEHMA YUEOHOTO MPELMETA ...eeeerererrreeerreeestreeseeeaseeessseesssseessseessesesssesssseesnes 7
MeTanpeameTHble Pe3y/IbTaTbl OCBOEHMSA YUEOHOTO MPEAMET  ..cccuvueeereeereeeseeesiteeessreesseeeseeessesessseessseeans 8
MpeameTHble pPe3ybTaTbl OCBOEHUA YHEOHOTO MPELAMETA ..veeerrreeeereeerrreerrreesreesseeassseesnseesssseesssessssseesssees 10
BN i TR e Jo ] o] - B T TP 15
OCHOBHbIE KPUTEPUM OLEHUBAHMA YCBOEHUA 3HAHWUI YHALLMMUCA 10 KNACCOB ..uvvreeeerrreeeenrreeeiirreeeesenneenns 15
OLLEHKQ YCTHDBIX OTBETOB YHALLLMXC A vvvvvvvvvrrurernsernsnseessssesssnsssssssssssssssssssssssssssssssssssssssssesssesssssesssmesssmmemmmmm. 16
OUEHKA MUCbMEHHbIX KOHTPOJTBHDBIX PABOT YHALLMXCA. weveeererereeririeeseirreeeensreeesssseeeesssssesesssseeessssesesssseees 17
D OPMBI KOHTPO I ..uvuuuueetureenrnenrsreessnesesseesssnessssresssssssnsssssssssssssssssssnsssssssssssssssesssssssssssssssssssssssssssssssssssnsssnsnsnnns 18

YUEOHO-TEMATUUECKMIM TITAH euuvveeeieureteeesiteeeeettteesssseeeesasseeesssssesessssseeessssesessssseeessnssseessssseesesssssessssseneessssenes 19
FEOMETPMA, 10 KIMACC.ciiiiiiiiiiiiiiiieiiiiiieieeeeeee et eee ettt eee ettt et eeee ettt eeeteeaeeeaaeeeeeeeeeteeeteeeeeeaeeeeeeeeeeeeeeeeteeereeeeeeeeeeeeaeeees 19

CopeprrkaHue yuebHoro npeameta. Anrebpa n Havana MaTEMATUUECKOTO QHAMMBA c.uveeeereerveeenieeenineesneeenens 20

CopeprkaHne YHEOHOTO MPEAMETA. TEOMETPUS ..uvvieiiiriieeeeiieeeeeittteeeeeeeeeeittreesssteeessasbaeeeessteeessssseeasssseeessnses 22

NINTepaTypa, DOP U CPEACTBA ODYUEHMA ...uuviiieeeeeeeciiiiieeeeeeeeettatteeeeeeseessstaseesaaesesssssreeeeasaeseassssseeseessesssssnsenes 24



IMosicuuTenbHAA 3aIHMCKA

Hacrosimas nporpamma o Matematuke a1 10 kigaccoB cocTaBiieHa Ha OCHOBE:

— @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoit
denepanuny;

— @enepallbHOTO TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa CpPEAHEero OOIIero
o0pa3oBaHus, YTBEpKACHHOTO MpukazoM MunoopHayku Poccun ot 17 mas 2012 1. Ne
413;

— Ilpukaza MunucrepctBa obpazoBanusi u Hayku P® ot 30 aBrycra 2010 r. N 889 "O
BHECEHUU U3MEHEHUH B (pesiepaibHbIil 0a3UCHBIN ydeOHBI TIIaH U IPUMEpHBIE yueOHbIe
TJIaHBI JUIsi 00pa3oBaTEeNbHBIX YupexkaeHud Poccuiickoir denepanuu, peaTn3yrommux
nporpaMMbl  o0miero oOpazoBaHUs, YTBEpXKICHHBIE TMpUKa3oM MHUHHCTEPCTBA
obpazoBanus Poccuiickoii ®eneparuu ot 9 mapra 2004 . N 1312 "O6 yTBepKaeHUU
denepanbHOro 0a3MCHOrO Yy4eOHOTrO IUIaHA W TPUMEPHBIX YYEOHBIX TUIAHOB [T
obOpasoBatenbHbIX yupexaeHuii Poccuiickort deneparuu, pealn3yronmx MpOrpaMMbl
obmiero oopazoBanus';

— (enepanbHOro MepeyHs y4eOHUKOB, TOMYIICHHBIX K HUCIIOJIIb30BAHUIO MIPH peaTH3aIiH
UMEIOIINX TOCYAAPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX MPOrPaMM HAYAIILHOTO
0011ero, OCHOBHOTO OOINNET0, CpeaHero oO0mero oOpa3oBaHUS OpraHU3AIUSIMU,
OCYIIECTBISIONUMU  00pa30BaTEIbHYI0 JESATEIBHOCTh, YTBEPKIACHHOTO MPHUKA30M
Munnpocsemienust Poccuu ot 20.05.2020 Ne 254;

— Ilepeuns opranu3anmii, OCYIIECTBJSIOMIUX BBIMYCK YYEOHBIX IMOCOOHH, KOTOpPBIC
JOMYCKAlOTCAd K MCIOJNb30BAHUIO MPH pead3allid HMMEIOIIUX TOCYJapCTBEHHYIO
AKKpeIUTAIMI0 00pa30BaTEIbHBIX MPOrPaMM HAYaIbHOTO OOIIET0, OCHOBHOTO OOIIEro,
cpenHero  obmero oOpa3oBaHHUS, YTBEPXKIEHHOTO MIpHUKa3oM MHHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoii @eneparuu ot 09.06.2016 Ne 699;

— cOopHuka pabounx mporpamm. 10—11 kmaccer: yue0. mocobue st oOmieoOpaszoBar.
opraHu3anuii: 6a3oBblid U yrayosa. ypoau / [coct. T. A. bypmuctposa]. — 2-e¢ usnm.,
nepepab. — M.: IIpocsemenue, 2018;

—  VYue6noro mnana [BHOY «CIIb I'ITHO» AnnukoB nuieii Ha 2022-2023 y4eOHBbIi rox;

— IIporpammbl mo anre6pe W HavajaM MaTemaTudeckoro anamuza. FO.M.Komsrus,
M.B.TkaueBa, H.E.®enoposa, M.W.11laGyrun u ap. M., «IIpoceemenue», 2018 r.

— paboueit mporpammel k uann YMK E.B.Ilotockyesa, JI.M.3BaBuua «MaremaTuka:
anreOpa W Havaja MaTEeMaTHYECKOTO aHallu3a, TeoMeTpus. ['eomerpus. YTriyOneHHBIH
yposeHnb, 10-11 knacce». M., [Ipoda, 2017.

Marematnueckoe oOpa3oBaHuE SIBISIETCS O00s3aTENbHOM M HEOTHEMJIEMOW YacThiO OOIIEro
00pa3oBaHMs HA BCEX CTYMEHAX MIKOJIbI. OOyueHHe MaTeMaTHKe B CPEAHEH MIKOJIe HApaBieHO Ha
JOCTUKEHHE CIENYIOIINX Yeeil:

6 Hanpaeéjienuu JT1UYHOCMHO20 paseumusn:



e (opMupoBaHHE NPEACTABICHUN O MaTeMaTHKe KaK 4acTH MHUPOBOM KYJIbTYphl U O MECTe
MaTeMaTHKUd B COBPEMEHHOM IMBMIIM3AIMM, O CIOCOOaX OMUCAaHMsS Ha MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEaJIbHOIO MUPA;

® Da3BUTHE JIOTMYECKOTO U KPUTHUECKOIO MBIIUICHHS, KYJIbTYpPbhl PEYM, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

e (opmupoBaHWE WHTEIICKTYyadTbHOW YECTHOCTHU U OOBEKTHUBHOCTH, CIOCOOHOCTH K
MPEOOTICHUIO MBICTUTEILHBIX CTEPEOTHUIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO OMBITA;

® BOCIIUMTAHHEC Ka4YC€CTB JINYHOCTH, O6€CH€‘II/IBaIOH_[I/IX COMaJIbHYIO MO6I/IJ'IBHOCTB, CIIOCOOHOCTH
IMPUHHUMATh CaMOCTOATCIbHBIC PCUHICHUS,

° (bOpMPIpOBaHI/IC Ka4yCCTB MBINIJICHUA, HCOGXO[[I/IMBIX AJid agantTallii B COBPCMCHHOM
UH(POPMALIMOHHOM OOIIECTBE;

® pa3BHUTHE UHTEpEca K MaTEMaTHYECKOMY TBOPUYECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEH;

e BOCNHUTAaHHWE MATPUOTHU3MA YEPE3 MOMYJISPUANUIO TOCTHKEHUH POCCHMCKOW HAYKH,
MPOMBIIUIEHHOCTH, KyJIbTYpPBEL U CO3UAATEALHOTO TPYAa;

6 Memanpedmemnom Hanpaeéaenuu:

® Dpa3BUTHE MpPEACTABICHHH O MaTeMaTHKe Kak (opMmMe ONUCAaHUS W METOJe MO3HAHUS
NeUCTBUTENIFHOCTH, CO3/laHHE YCIOBUH JJsl MPHOOPETEHUS OIbITa MaTeMaTHYECKOTro
MOJICIIMPOBAHUS;

e (QopmupoBaHHE OOIIMX CIIOCOOOB HWHTEIUICKTYaJbHOW JEATETbHOCTH XapaKTEePHBIX IS
MaTE€MAaTUKU U SBIISAIOIIUXCS OCHOBOM IO3HABATEIBHON KYJIbTYPbI, 3HAUUMOU JUIS pa3IMYHBIX
cdep 4eI0BEeYECKOH 1eATENIbHOCTH;

6 npeomemHOM HanpaeieHuu.:

® OBJIAZICHUC MATCMAaTUYCCKUMHU 3HAHUAMU U YMCHUSAMMH, HCO6XOI[I/IMBIMI/I AT TIPOAOIZKCHU A
O6p330BaHI/I$I, HU3YUYCHUSA CMEXKHBIX NUCHUILINH, IPUMCHCHUS B HOBCCILHCBHOﬁ KHU3HU,

e co3naHue (yHOAMEHTa JUII MaTeMaTHYeCKOro pPa3BUTHSA, (OPMHUPOBAHUS MEXaHHU3MOB
MBIIUICHUS, XapaKTEPHBIX ISl MATEMaTUYECKOU IEATEIbHOCTH.

Bocnumanue na ypoxe mamemamuku OCyIECTBIISCTCS TOCPEACTBOM YETHIpEX (PaKTOPOB:

e uepe3 cofepKaHue 00pa30BaHNUS;

e yepe3 METOJbI U GOPMBI OOYUCHHUS;

¢ YCpe3 UCIOJb30BAHUC CJIy‘-IElﬁHO BO3HUKIINUX W CIICHUAJIBHO CO3JaHHBIX BOCIIMTBHIBAIOIIINUX
CUTYAaLHi;

e Yepe3 JUYHOCTHh CAaMOTO YUUTEINs (MPEXkAe BCETO U B HAUOOJIBIIICH CTETICHH).

[Tpu oOyueHun MareMaTHKE OCHOBHBIMHU HAIIPaBJICHUSMH, CIIOCOOCTBYIOIIUMHU MaTPUOTUYECKOMY
BOCIUTAHUIO 00YYarOIIMNXCS, IBISIOTCS:

®  CIOJIb30BAaHHE UCTOPUKO-MATEMATUYECKOT0 MaTepHalla;
® [IPOBE/ICHUE HECTAHJIAPTHBIX YPOKOB;
e pelleHHe MaTEMaTHYECKUX 3ajjad IPUKIIATHOTO XapaKTepa U UIESHHON HAaIlPaBIEHHOCTH.

Cooepocanue mamemamuueckozo 00pazoeanus B cpeqHeil mmKoie (HOpPMHUPYETCs Ha OCHOBE
(byHIaMEHTAJIbHOTO Si[jpa HIKOJIBHOIO MaTeMaTHuecKoro oOpa3oBaHus. B mporpamme oHO mpen-
CTaBICHO B  BHJE COBOKYIMHOCTH  COJIEPXKaTEIbHBIX  Pa3/eioB,  KOHKPETU3UPYIOUINX
COOTBETCTBYIOIIKE OJIOKU (PyHIAMEHTAIBLHOTO siipa MPUMEHUTENBHO K cpeiHelt mkoe. [Iporpamma



periaMeHTHpYeT 00beM MaTepuaa, 00sI3aTEILHOTO JUISl H3yYeHUsI B CPEAHEH IIKOJIE, a TAKXKE JTaeT
npuMepHoe ero pacrpezaenenne mexay 10-11 knaccamu.

[Ipu u3yyeHnn Kypca MaTeMaTHKH Ha 0a30BOM YpOBHE IPOJOJDKAIOTCS U TOJYYAIOT pa3BUTHE
coJiepkaTeNbHble TUHUU MOAYJeH «AnreOpa 1 Hauajaa MaTeMaTHUeCKOro aHanuza» u «['eomerpusi»:
«Bovluucnenusa u npeoopazosanusny, « @ynkyuuy, « Ypasuenus u nepagencmea», «I eomempusny,
«Inemenmol KOMOUHAMOPUKU, MeEOPUU GEPOAMHOCHEINl, CHIAMUCMUKU U JI02UKU), BBOJUTCS
munus «Hauana mamemamuyeckozo ananuzay.

Baxnenmmmu 3a/1la4aMu Mooy «I'eomempusy SABIAIOTCS pa3BuUTHE JI0ru-
YECKOro  MBIIUICHMS WM peud  ydauuxcs, (OPMHUPOBAHUE y HUX HABBIKOB YMCTBEHHOI'O
Tpy/Aa — IJIAaHUPOBAaHUE pPaOOThI, MOMCK paIMOHAIBHBIX ITYTEH €€ BBIMOJIHEHUS, OCYIECTBICHHUE
caMOKOHTpOJs.  [IIKONBPHUKKM JODKHBI HAaydMTbCA ~ TPaMOTHO M AKKypaTHO  [JenaTh
MaTeMaTHYECKUE 3aliCH, YMETh OOBICHUTH uX. U3yuenue modyna «leomempusn» O3BOIUT
y4alluMCsl HAy4UThCsl pacllo3HaBaTh MPOCTPAHCTBEHHbIE (OPMBI, M300pa)xaTb MHOIOIPaHHMKH,
CTPOUTh MPOCTEUILNE CEUEHUs, pellaThb CTEPEOMETPUUECKHUE 3a/ayM, NPOBOIUTH JOKa3aTeJIbHbIE
pacCcyXIeHHUA B XOJI€ PEUICHHS 3a/1a4.

Conepxanue mooyna «Anzedpa u Hauana mMamemamuyecKoz0 AHANU3Q):. CONEPIKAHNE
pasnena «Anzebpa» ciocoOCTBYeT (HPOPMUPOBAHHMIO Yy YHAIMXCS MAaTEMAaTHYECKOIO ammapara Jyis
pelieHus 3a1a4 OKpysKaroleil peanbHocTH. [Iponmoskaercs u3ydyeHHE MHOTOWIEHOB C LIEJIBIMH
K03 puLMeHTaMy, METOJOB HAXOXKIECHUS MX pallMOHAIbHBIX KOpHEH. Ilpoucxomur passutue u
3aBepleHre 0a30BbIX 3HAaHUM 0 uyucie. OCHOBHOE HA3HAUYEHHE OSTHUX BOIMPOCOB CBA3AHO C
IOBBIIIEHUEM OOIIel MaTeMaTH4eCKOH MOArOTOBKM  y4allluXcs, OCBOEHHEM IIPOCTBIX U
3 PEKTUBHBIX TPUEMOB PEILICHHS aIreOpanyecKux 3aaad.

Pasnen «Mamemamuueckuit  ananus» NpeACTaBIEH  TPeMs  OCHOBHBIMH  TEMaMH:
«QnemenTtapuble GyHkun», «I[IponsBognas» u «Materpamy. CoaepikaHue 3TOro pas/elia HalelIeHO
Ha [I0JIyYeHHE IIKOJIbHUKAMU KOHKPETHBIX 3HaHUH 0 (PYHKIMM KaK BaKHEHUIIeH MOAEIN ONUCAaHUS U
UCCIICIOBAaHHUS Pa3HOOOpa3HBIX pealbHBIX IPOLECCOB. VI3ydeHHe CTENEHHBIX, MMOKa3aTeNbHBIX,
JOrapu(pMUUECKUX U TPUTOHOMETPUUYECKMX (QYHKLUI MPOJOKAET 3HAKOMCTBO Y4YalIUXCS C
OCHOBHBIMH 3JIEMEHTAPHBIMU (DYHKIMSIMHM, HayaToe B OCHOBHOHM mikose. ITomumo oBnaseHus
HEINOCPEACTBEHHBIMU YMEHHUSIMU PEIIaTh COOTBETCTBYIOIINE YPABHEHH S U HEPABEHCTBA, Y yUaIUXCS
dopmupyeTcsi 3amac TEOMETPUYECKHUX TIPEJICTABICHHM, JIeKAIMX B OCHOBE OOBSICHEHUS
IIPABOMEPHOCTHU CTaHJAPTHBIX U DBPUCTUYECKUX MPUEMOB pemieHus 3a1ad. Temsl «IIponsBonHas» n
«MHTerpam» coaepkaT TpaJAULIMOHHO TPYJIHBIE BOMNPOCH! [l IIKOJBHUKOB, JaXe Ui TeX, KTO
BbIOpAJ M3ydeHHEe MaTeMaTHKH Ha yrJIyOJEHHOM YpPOBHE, IOITOMY MX H3JIOKEHHE IPENoaraer
OTIOpY Ha FeOMETPUYECKYIO HAIJIATHOCTh M Ha €CTECTBEHHYIO HHTYMIIMIO yYaIIuxcs, 0oJee, yeM Ha
CTporue ompeneiacHus. TeM He MEHee 3HAaKOMCTBO C OTHMM MAaTepUaloM [aéT IPEICTaBICHHE
ydamuMmcs 00 00X UAeSIX U METOAAaX MaTeMaTU4eCcKOi HayKH.

IIpn usyuenun pasgena «Bepoamunocms u cmamucmuka) pacCMaTPUBAIOTCA Pa3IUYHbBIC
MaTeMaTUYECKUE MOJEIHN, NO3BOJISIOIINE H3MEPATh U CPaBHUBAThb BEPOATHOCTH Pa3INYHbIX
COOBITHH, JenaTh BBIBOABI M NPOTHO3BL. OTOT MaTepuall HEOOXOIUM IMPEkKAE BCEro s
dopmupoBaHus y ydamuxcs (yHKIMOHAJIBHOW TI'PaMOTHOCTM — YMEHHUS BOCIPHUHHMATH U
KPUTUYECKH aHAJIW3UPOBaTh HMH(GOpPMAILMIO, MPEACTABICHHYIO B Pa3IUYHBIX (OpMax, NOHUMATh
BEPOSITHOCTHBIN XapaKTEP MHOTUX PEAIbHBIX 3aBUCHUMOCTEH.

Llenw uzyuenus mamemamuku ¢ cmapuieili WiKo1e Ha yeayoa1eHHOM YpoGHe:

— ¢opMupoBaHMe IPEICTABICHUNA O MAaTEMAaTUKE KaK YHUBEPCAIbHOM SI3bIKE HaYKU, CPE/ICTBE
MOJIETIMPOBAHUS SIBJICHUN U IPOLECCOB, 00 UAESIX U METOAaX MaTeMaTHUKU;

— Ppa3BHTHE JIOTHUYECKOTO MBIIUICHUS, POCTPAHCTBEHHOTO BOOOPAKEHUSI, allTOPUTMHUYECKOM
KYJIbTYpPbI, KpUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOAMMOM Jjisi 00y4eHHsI B BbICIIEH
IIKOJE€ MO0 COOTBETCTBYIOLICH CHEIMaTbHOCTH, B Oyaymed mnpodeccuoHanbHOMI
NEeSITeIbHOCTH;



— OBJIaJeHHe MAaTeMaTHYECKUMH 3HAHUSMH U YMECHUSMH, HEOOXOAUMBIMU B MOBCETHEBHOMN
KHM3HU, JJIs1 U3y9EHUS IIKOJIFHBIX €CTECTBEHHOHAYYHBIX JUCIUITIIMH HAa 0a30BOM ypOBHE, JUIs
NoJy4YeHus: oOpa3oBaHusi B 00JacTsAX, He TPEOYIOUIMX YIIIyOJCHHOH MaTeMaTHYeCKOM
HOATOTOBKH;

— BOCHHTaHMe CPEICTBAMH MAaTEMAaTUKH KYJIbTYpPbl TUYHOCTU: OTHOILICHHS K MaTeMaTHKe KaK
9acTH OOIIEYEIOBEYECKO KYIbTYphl: 3HAKOMCTBO C HCTOPHEH DPa3BUTHS MaTEeMaTHKH,
IBOJIOIMEH MaTeMaTH4eCKUX HJeH, TOHMMaHHUs 3HAYUMOCTH MAaTeMaTWKH  JUIS
00IIIECTBEHHOTO ITpoTpecca.

Ocnoenon uyenvto usyuenus mamemamuxu ¢ 10-11 knaccax MOXHO Ha3BaTb CUCTEMATHYECKOE
u3ydeHue (QYHKIMHM, KaK Ba)XHEHIIEro MaTeMaTH4ecKoro oOBeKTa CpeAcTBaMH anredpbl U
MaTEeMaTUYeCKOT0 aHaJn3a, PACKPBITHE TOJUTEXHUYECKOTO W TPHUKIATHOTO 3HAYCHHS OOIIUX
METOJIOB MAaTEMaTHKH, CBS3aHHBIX C WCCIEAOBaHHEeM (YHKIHA, MOATOTOBKAa HEOOXOIUMOTO
anmapara JJis U3y4eHUs TeOMETPHUH U (PU3HUKH.

PaGouass nmporpamMMa OpHUEHTMpPOBAaHa Ha  YCBOGHHE  00S3aTEIbBHOIO  MHUHUMYyMa
MaTEeMaTHYECKOTO 00pa30BaHuUsl, TO3BOJIIET paboTaTh Oe3 Meperpy3oK B KiIacce ¢ IeThbMU Pa3HOTrO
YpOBHS OOyUEHUS U MHTEpECca K MaTeMaTHKE.

B mpomecce peanmmzamum pabodeil TpoOrpaMMbl PEIIAIOTCS HE TOJBKO 3aJadd  OOIIEeTo
MaTeMaTHYeCKOro 00pa3oBaHusl, HO M JOTIOJHUTEIIBHBIC, HATIPABICHHBIC Ha:

— UCHOJB30BaHUE JIMYHOCTHBIX OCOOCHHOCTEH ydaluxcsl B polecce 00yueHus;
— (OpMHUPOBAHHE Y YUALTUXCSI MATEMAaTUIECKOTO CTUJISI MBITIICHUSI.

B ocHoBe mnocTpoeHHs MpOrpaMMbl Ji€KaT MPUHLMUIBI €IUHCTBA, IPEEMCTBEHHOCTH,
BapUAaTUBHOCTH, BBIJCICHUS MMOHSITUIHOTO SApa, 1€ATEIbHOCTHOTO MOAX0/1a, CACTEMHOCTH.

Kypc maremaruku 10 kiacca XapakTepu3yeTCsl COAEP)KATEIbHBIM PACKPBITHUEM IOHATHUM,
YTBEP)KICHUH M METOJIOB, OTHOCAIIMXCS K HayajgaM AaHalu3a, BBIABICHHEM HX NPAKTHYECKOU
3HaYMMOCTH. [IpH U3ydyeHnH BOIIPOCOB aHAJIM3a IMIUPOKO UCHOJB3YIOTCS HATIISAIHBIE COOOPasKEHHS.
YpoBeHb CTPOrOCTH U3JI0XKEHUS OINPENENIAETCS ¢ yUYeTOM 0011e00pa3oBaTeIbHON HANPABIEHHOCTH
M3YYEHHUs Hayaj aHaJIM3a U COIVIacyeTCs C ypPOBHEM CTPOrOCTHU MPUIIOKEHUM N3y4aeMOro Marepuasia
B CMEXKHBIX JUCIMIIMHAX. XapakTepHOH OCOOEHHOCTBIO Kypca SIBISETCS CUCTEMaTH3alus U
0000IIeHNEe 3HAHUM YydYaluxcs, 3aKpeIUieHHe M pPa3BUTHE YMEHHIl M HaBBIKOB Yy4allHUXcCs,
HOJY4YEHHBIX B Kypce MaTEMaTUKHU, YTO OCYLIECTBIAETCS KaK IIPU U3Y4E€HUH HOBOI'O MaTepHaa, Tak
Y TIPY MIPOBEJIEHUH 000O0IIAIOIIETO TOBTOPEHHUSI.

[TpyHOIMOMATBHBIM TOJIOKEHHEM OpPTraHM3allil MaTeMaTHYeCKOTO0 OOpa3oBaHMS CTaHOBUTCS
muddepennmanus o0ydeHus B mKose. [Ipu 3ToM AOCTHXKEHHE YPOBHS 0053aTENbHOM MOJTOTOBKH
CTaHOBUTCS HENPEMEHHOH 00s13aHHOCTHIO YUEHHKA B ero yueOHoi pabdore. B opranmuzammu yuedHo-
BOCIIMTATEIILHOTO MPOIecca BAKHYIO POJb WIpacT pelieHue 3afad. B o0ydeHnn mMaTteMaTHKe OHH
SBIISIIOTCS U LIEJbIO, M CPEACTBOM OOyUEHHS U MAaTEMAaTHUYECKOTO Pa3BUTHSI IKOIBHUKOB. Opranusys
pelIeHne 3a1ad, ciuelyeT UMETh B BUAY, YTO TEOPETHUECKUN MaTepHal OCO3HAETCS M OCBAHBACTCS
NPEUMYIIECTBEHHO B TIpOIlecCce peIIeHUs 3a4ady, OpraHu3ys HX pelleHue, IesecoodpasHo
UCTIONB30BaTh  MU(PepeHIMPOBaHHBIM NOAXO0J K YyYallUMCS, OCHOBAaHHBIM Ha JOCTHIKEHHH
0053aTEILHOTO YPOBHS MOJATOTOBKH. DTO CHOCOOCTBYET HOPMAalHM3allMM HArpy3KH ILIKOJHHUKOB,
oOecrieunBast UX MOCHIBHON pabOTOM, U (POPMUPYET y HUX MOJOKHUTEIHHOE OTHOIICHHUE K yueoe.

BaxxHbpIM ycroBHEM NMpaBUIIbHOW OpraHU3alMy y4eOHO-BOCIIUTATEIBLHOTO MPOIECCa SIBIISCTCS
BBIOOp pAIMOHAILHONW CHUCTEMBI METOJOB M TpueMoB oOydeHus. HeoOxommmo peann3oBarth
C6aHaHCI/IpOBaHHO€ COUCTAHUC TPAJUIIUOHHBIX W HOBBIX MCTOIOB OGYLICHI/ISI, OINTUMU3UPOBATH
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NPUMEHEHHE OOBSCHUTEIbHO-UUTIOCTPATUBHBIX M 3BPUCTHUYECKHUX METOJIOB, HCIIOIb30BAaHHE
TEXHUUYECKUX CPEACTB. YUeOHbI mponecc HEOOXOAMMO OpUEHTHPOBAaTh Ha palMOHAIBHOE
COUYETAHME YCTHBIX M MHCHbMEHHBIX BUIOB Pa0OTHI, KaK MPU U3YYCHUU TEOPHH, TaK U MPH PEUICHUH
3aja4. BHMMaHue NOKHO OBITH HANPABIEHO HA PAa3BUTHE PeUM ydyaluxcs, GOpMUPOBaHUE Y HUX
HaBBIKOB YMCTBEHHOTO TpyJa - IUIAHUPOBAHUE CBOEH paboThI, TIOMCK pallMOHAIBHBIX IyTeH ee
BBITIOJHEHMSI, KPUTUYECKYIO OLIEHKY PE3YJIbTAaTOB.

Mecmo npeomema ¢ yuedHoOM niane

B mkone mareMaTuka SBISETCS OMOPHBIM MPEAMETOM CpPEIHEH IIKOJbI: OHAa oOecrnevyrBaeT
U3Y4EHUE JpYIMX [UCUUIUIMH, MPEXJIE BCEro MNPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKJIA, B
YaCTHOCTH (PU3MKH, OCHOB MH(GOPMATUKU M BBIYUCIUTENHLHOM TEXHUKH, XUMUU. Hampumep, Ha
ypokax (pU3MKH, M3ydeHHE MOHATUH M 3aKOHOB MEXAHMKH OCYLIECTBISIETCS C HMCIIOJIb30BAaHHEM
3HAHUW O BEKTOpaxX, JACUCTBUSIX C HUMH, KOOPAWHATAX TOYKH, MPOCKIHUAX BEKTOpA, JTUHECUHOMU
dyHKUMYU U ee Tpaduke, KBaIpaTHBIX YPAaBHEHUAX, OKPYKHOCTH, KacaTeabHOH K Heil. [IpakTuueckue
YMEHHMSI U HaBbIKM MAaTeMaTH4YeCKOro XapakTepa HEOOXOAMMBI MJisi TPYAOBOM MMOATOTOBKH
HIKOJBHUKOB. [Ipy M3ydeHHMH OTAENBHBIX TEM Kypca MaTeMAaTHKH BO3MOKHA OINOpAa Ha 3HAHMI,
MOJIy4eHHbIE yYalllMMHCS Ha Apyrux npeamerax. Hampumep, 3HaHMs, MOTyYEHHbBIE IPU U3YYEHUH
MEXaHUKH: O MIHOBEHHOM CKOPOCTH DPa3BHBAIOTCS NMPHU BBEACHHHM MPOU3BOJHON; O CBOOOIHBIX
KoJIe0aHUSX - UCTIONB3YIOTCS MPU paccMOTpeHUH U pepeHIalbHbIX YPaBHEHUH; O IEpeMEeHUN
B PABHOYCKOPEHHOM JIBYKEHUH, O padOTe MEPEMEHHOMN CUJIbI — PU U3YUYEHUU UHTETpaa.

JIuunocmmuole pezynvmameol 0C60eHUA YHUEOHO20 npeomema

* 8 cihepe ommuowenull 0oyuarowuxcs Kk cebe, Kk ce0emy 300p08bio, K NO3HAHUIO ceOs1 — OPUEHTAIIUS
Ha pealM3alfi0 TO3UTUBHBIX JKM3HEHHBIX MEPCIEKTHB, WHUIUATHBHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K JIMYHOCTHOMY CaMOOMPEICIICHUIO, CIIOCOOHOCTh CTAaBHTh €M M CTPOHTH
YKU3HEHHBIC IIJIaHBL; IPUHITHE U PEATM3AIHIO IICHHOCTEH 3/J0pOBOr0 U Oe30macHOro o0pas3a Ku3HH,
OepexHOe, OTBETCTBEHHOEC M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3UUECKOMY H
MICHXOJIOTHYECKOMY 370POBBIO;

* 8 cepe omnowenuii odoyuarowuxcsi k Poccuu xax x Pooune (Omeuwecmey) — poccuiickas
UJICHTUYHOCTh, YYBCTBO MPUYACTHOCTH K MCTOPUKOKYJIBTYPHOMH OOIIHOCTH POCCHICKOTO HApoOaa U
cynb0e Poccum, marpuoTH3M, YBaKCHHE K CBOEMY HApOIy, YyBCTBO OTBETCTBCHHOCTH TEpE]
PonunoM, ropiocty 3a cBOM Kpai, cBOO PoauHy, Mpouuioe U HACTOSIIEE MHOTOHAIMOHAJIBLHOTO
Hapoxa Poccuu;

* 8 chepe omuowleHUll 0OVHAIOWUXCS K 3AKOHY, 20CYOAPCMBY U 2PAHCOAHCKOMY 0bujecmey —
IPaXXTAHCTBEHHOCTh, TPAKIAHCKAS TO3HIMS aKTUBHOTO M OTBETCTBEHHOTO HIEHA POCCHICKOTO
o0I1ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TpaBa M OOS3aHHOCTH, YBAKAIOMIETO 3aKOH U
MPaBOMOPAIOK;  NPHUBEPKEHHOCTh  HJEIM  WHTEPHAIMOHANU3MA,  JPYKOBI,  pPaBEHCTBA,
B3aWMOIIOMOIIH HAPOJIOB;

* 8 cqhepe omHOUEHUU 0DYUAIOUWUXCS C OKPYIHCAIOWUMU TH00bMU — HPABCTBEHHOE CO3HAHUE U
MOBEJICHNE HA OCHOBE YCBOCHHS OOIICUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH U CIIOCOOHOCTH BECTU
JUAJIOT C JAPYTUMH JIIOJbMH, JOCTUTaTh B HEM B3aWMOIIOHUMAHHWS, HAXOIUTh OOIIHME IEIH U
COpr,Z[HI/I‘{aTI: I HUX JOCTHIXKCHUA, HpI/IHHTI/Ie FYMaHI/ICTI/I‘-IeCKI/IX HCHHOCTCﬁ, OCO3HaHHOC,
YBOXHUTEIBHOE U J0OpOXKENaTeNbHOE OTHOIICHHWE K JAPYroMy 4eJIOBEKy, €ro MHEHHIO,
MHUPOBO33PEHUI0; (OPMHUPOBAHUE TTO3UTHBHOIO OTHOIICHUS K JIFOJSM, HPAaBCTBEHHOT'O CO3HAHUS U
MOBEJICHUSI HA OCHOBE YCBOCHHUS 2 OOIIEUETIOBEYSCKUX [IEHHOCTEH U HPaBCTBEHHBIX YYBCTB (UECTH,
JI0Jra, CIpPaBEUIMBOCTH, MHJIOCEPAUS U JPYXKEToOHs), KOMIIETCHIMHA COTPYAHHYECTBA CO
CBEPCTHUKAMH, JIE€TbMH MJIAJIIETO BO3pacTa, B3pOCIBIMH B 00pa30oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOM, YIEOHO-UCCIIeI0BATEIbCKOM, MPOSKTHOM M IPYTUX BUJIAX JCSITCIBHOCTH;



* 6 cihepe omuoueHUl 00YUAIOWUXCA K OKPYAHCAIOWEMY MUDY, K HCUBOL NPUPOOE, XYOOHCECMBEHHOU
KyIbmype — MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO pa3BHTHS HAYKH,
S3HAYUMOCTh HAyYKH, T'OTOBHOCTH K HAYYHO-TCXHHUYCCKOMY TBOPYCCTBY, BJIAJACHUC HOCTOBepHOﬁ
uHpOpMaIe O TMEePeNOBhIX JOCTIKEHHSX M OTKPBITHUSX MHPOBOH M OTEYECTBCHHOH HAYKH,
3aMHTEPECOBAHHOCTh B HAyUHBIX 3HAHUAX 00 YCTpPOHCTBE MHUpa W OOIIECTBAa; TOTOBHOCTh HU
CIOCOOHOCTh K 00pa3oBaHWIO, B TOM YHCJIE CamMOOOpa30BaHWIO, HA TMPOTSKEHUU BCEU KU3HM,
OTBCTCTBCHHOCTU 3a COCTOAHHC TIPHUPOAHBIX PECYPCOB, yMeHI/Iﬁ W HAaBBIKOB pPa3yMHOI'O
NPUPOIONIONIB30BAHNS, HETEPIUMOTO OTHOIICHUS K JCHCTBUSAM, TPUHOCSIIAM BpEa SKOJOTHH;
proOpeTEeHUE OTBITAa SKOJIOTOHAIIPABICHHOH IEATEITFHOCTH;

Memanpeomemmnule pe3yibmamost 0C60CHUSA YUeOHO20 npedmema

MeranpeaMeTHble pe3yJabTaThl MPEACTABICHBI TPEMsl TPYIIAMHU YHHUBEPCATBHBIX YUEOHBIX
nevictBuii (YVY]I).

1. PeeynamugHnvle yHugepcaibHbie yueOHbvle 0eucmeus
YueHuK HayduTCs:

— CaMOCTOSATCIBHO ONPCACIIATh LCIIHU, 3a4aBaTh MapaMCTPbl U KPUTCPHUU, IO KOTOPHIM MOXKHO
ONpCACIINTL, YTO LCJIb JOCTUT'HYTA,

— OIICHUBATh BO3MOXHBIE MOCJIECTBUS JOCTUKEHUSI MOCTABICHHOM LEIN B JACSITEIbHOCTH,
CcOOCTBEHHOM U3HU U JKU3HU OKPYXKAIOIIMX JIIO/IeH, OCHOBBIBAsICh Ha COOOPaXKEHUSIX ITUKU U
MopaJH;

— CTaBUTh W (POPMYIMPOBATH COOCTBEHHBIE 3aaud B OOpa30BaTEIBHON [EATEIHHOCTH W
YKU3HECHHBIX CUTYaIUsX;

— OIICHMBATh PECYPCHI, B TOM UHCIIE BpEMS U Jpyrue HemaTepuaibHble pecypchbl, HEOOXOUMBbIE
JUTSL TOCTHUKEHUS TIOCTaBICHHOM 1IeJH;

— BbIOMpaTh MyTh JOCTH)KEHMS UENH, IUJIAHUPOBAaTh pEHIeHHE TOCTaBJICHHBIX 3ajady,
ONTUMM3HUPYS MaTepHalIbHbIE U HEMaTepUaJbHbIEC 3aTPAThI;

— OpraHu3oBbIBaTh 3P (EKTUBHBIA IOHCK pPECypcoB, HEOOXOAUMBIX Ui JIOCTHKCHHUS
MMOCTaBJICHHOM IIEIIN;

— COIIOCTaBJIATH HOJIy‘-IGHHbeI pe3yiabTaT ACATCIBHOCTHU C IIOCTaBJICHHOM 3apaHce LCIbIO.

2. I[losnasamenvuvie ynugepcaivbhvle yuebnvlie 0elicmeus
YueHuK HayquTCs:

— WCKaTh M HAXOAUTh OOOOIIECHHBIC CITIOCOOBI PEIICHUs 3a7ady, B TOM YHCJIE OCYIIECTBISATH
pa3BepHYThI HWH(POPMAIMOHHBIM TOWCK W CTAaBUTh HA €r0 OCHOBE HOBBbIC (yueOHbBIE W
M03HABaTEJIbHBIC) 3a]1a4H;

— KpUTHYECKH OICHMBaThb M HMHTEPIPETUPOBATh MH(POPMALMIO C Pa3HBIX MO3MIIMIA,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNS B MH(GOPMALIMOHHBIX UCTOUHUKAX;

— UCHOJIb30BaTh pa3IUYHbIE MOJEIbHO-CXEMAaTUYECKUE CPEICTBA JJisi MpEeACTaBICHUS
CYLIECTBEHHBIX CBSI3é U  OTHOIIGHHWH, a Takke MPOTUBOPEUYMil, BBIIBICHHBIX B
MH(GOPMALIMOHHBIX HCTOYHUKAX;



— HaxXOAWUTh W INPUBOAUTH KPUTUYECKUE ApryMEHTHl B OTHOLIEHUM IEHCTBUM U CYKIEHUU
JIpYroro; CIOKOMHO M DPAa3yMHO OTHOCHUTBCA K KPHUTHYECKMM 3aMEUYaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYXKAECHHUS, PACCMATPUBATh UX KaK PECYpC COOCTBEHHOTI'O PAa3BUTHUS;

— BBIXOAWTHb 3a PaMKH Y4eOHOro MpeaMeTa M OCYUIECTBIATH IEJICHAIIPABICHHBIN IOUCK
BO3MOXKHOCTEH ISl IIMPOKOT0 EPEHOCa CPEACTB U CIIOCOOOB NEHCTBUS;

— BBICTpaMBaTh MHIUBHUIYaJbHYIO 00pa30BaTENIbHYIO TPACKTOPHUIO, YUUTHIBAsE OTPAaHUUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

— MCHATH U YACPKHUBATH PA3HBIC ITO3UIINU B MMO3HaBaTCILHOM JACATCIIbHOCTH.

3. Kommynukamuenvie ynueepcanibuvie yueOHble 0eucmeus
YueHuK Hay4uTCs:

— OCYHICCTBJIATH JCIOBYI0O KOMMYHHMKAIIUIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMU (KaK
BHYTpU 00pa3oBaTeIbHON OpraHW3allid, TaKk M 3a €€ MpejesiaMu), oI0UpaTh MapTHEPOB IS
JIETIOBOM KOMMYHHUKAITUU MCXOJ U3 COOOpaKeHWI pe3yJIbTaTUBHOCTH B3aMMOJICHCTBHS, a HE
JIMIHBIX CUMITaTHH;

— MU OCYIIECTBJICHUH TPYIIIOBOM pabOThI OBITh KaK PYKOBOJIUTENEM, TaK U YWICHOM KOMAaH/IbI
B Pa3HBIX pOJISIX (TeHEpaTop UAEH, KPUTUK, UCTIOJHUTENb, BBICTYIAIOIINN, SKCIIEPT U T. 11.);

— KOOPAMHHUPOBAaTH U BBINOJNHATH pPa0OTy B YCIOBHUSX pEalbHOrO, BUPTYaJbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BepHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOJIb30BAHUEM aIeKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(PJIUKTOTCHHbIE CUTYallU U MPEI0TBpAIaTh KOH(MIUKTHI 1O UX aKTUBHOU
¢da3pl, BBICTpaWBaTh JACIIOBYI0O W 00pa3oBaTENbHYI0O KOMMYHHKAIIMIO, HM30eras JTUYHOCTHBIX
OIIEHOYHBIX CYXKJICHHII;

— CaMOCTOATENILHO CTAaBHUTh IIEJIM YUCOHOM, MCCIIEOBATEIIHCKON 1 MPOCKTHOMN ACATEIHHOCTH,
TUTAHUPOBATh, OCYILIECTBIISTH, KOHTPOJIUPOBATH U OIICHUBATH y4eOHBIE EHCTBUS B COOTBETCTBHUH
C ITIOCTaBJICHHOM 3a/1a4€il U YCIIOBUSIMU €€ BBINIOJIHEHUS,

— CaMOCTOSTENBHO ITUIAHUPOBATh albTCPHATUBHBIC IYTH JOCTIDKEHUS IIeNIe, OCO3HaHHO
BBIOMpATh Hanbosee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YYeOHBIX U MTO3HABATEIbHBIX 33724,

— HaXOJWUTh HEOOXOIUMYH HWH(GOpPMAIUIO0, KPUTUYECKH OLIEHWBATh W WHTEPIPETHUPOBATH
nHQOpMaNMi0O B pa3IMYHBIX HCTOYHUKAX (B CHOpaBOYHUKAX, jauTeparype, HWHTepHere),
NpPEACTaBIATh WH(GOPMAIMIO B pa3IUYHON Qopme (CIIOBECHOM, TabIMUHOW, TpauuecKOH,
CHMBOJIMYECKOI), 00pabaThiBaTh, XpaHUTh M IepeaaBaTh WHOOPMAIUIO B COOTBETCTBHHU C
TI03HABATEILHBIMH WJIM KOMMYHUKATUBHBIMH 33][a4aMH;

— OCYIIECTBJISATh MO3HABATENbHYIO, YU€OHO-UCCIIEIOBATENBCKYIO U MPOCKTHYIO ACSTEIbHOCTD,
paspemiath MPOOJEMBI; OCYIIECTBIATH CAMOCTOSTENbHBIA TMOUCK METOAOB  PEIICHUS
MPAKTUYECKUX 3aJ1a4, IPUMEHATh Pa3IMYHbIe METO bl TO3HAHUS;

— TMPOJIYKTUBHO OOIIATHCA W B3aMMOJCIHCTBOBATH B IMPOIIECCE COBMECTHOU IESITENbHOCTH,
YUUTHIBATh MO3ULUU JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3)()EKTUBHO pa3peiiaTh KOHPIUKTHI;

— BJIAJICTh A3BIKOBBIMHU CPCACTBAMHU — SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOYKY 3pCHMHH,
HCIIOJIb30BATh AACKBATHBIC A3bIKOBBIC CPCIACTBA,



— BJIaJIeTh HaBBIKAMU MMO3HABATEIHHON peQIIEKCUU KaK OCO3HAHUS COBEpIIAEMBIX JICHCTBUI 1
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMM, TPAHMI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IT03HABATEIIBHBIX 3a7]a4 U CPEICTB UX JOCTHKCHHUS,

— CaMOCTOATENbHO CTaBUTh 1€MW  y4eOHOH, TIO03HABAaTEIbHOH, WCCIIEIOBATEIBCKON
NeSITeIbHOCTH; OCO3HAHHO HAXOIUTh albTEpPHATUBHBIC U Hanboiee 3((eKTUBHBIE CIIOCOOBI UX
JOCTHKEHUS;

— pacro3HaBaTh Ha YEPTEKaX, MOJEIISAX U B PeaTbHOM MUPE T€OMETPHUECKUE (PUTYPBHI;

— TMPUMEHATh HU3YyYEHHbIE CBOWCTBAa TreoMeTpuueckux Guryp v Qopmya Al pelieHus
FeOMETPUUECKUX 3aJ1a4 C MPAKTHUYECKUM COJIEPIKaHUEM;

— co3/71aBaTh MPOOJIEMHBIC TE€OMETPUYECKUE CUTYAIlMd W TUIOTETUYECKUA BBIJIBUTATh MYTH HX
paspeiieHus ¢ TMPUBJICUYCHUEM aireOpbl W MaTeMaTHYeCKOro aHajan3a, KOMITBIOTEPHBIX
TEXHOJIOTHIA;

— TPUMEHSTh HWHIAYKTUBHBIC M JEAYKTUBHBIC METOIBI PACCYXICHHH TpPU 10KA3aTeIhCTBE
TEOpPEM U PEIICHUH 3a/1a4;

— TpPEACTaBIATh HMH(GOPMAIMIO B CJIOBECHOHM, rpaduyeckoi, TaOIUYHOM, CUMBOIMYECKOU
dopme;

— BOCIPUHUMATh TE€OMETPUYECKHE TMOHATHS KaK BaKHEHIIME MaTeMaTUYeCKUe MOJENU
peaIbHBIX MPEIMETOB, MO3BOJISIONIME OMHCHIBATH M M3ydaTh pa3Hble MPOLECCHl U SBICHUS
pealbHOTO MHpa; MOHUMATh BO3MOKHOCTH aKCMOMAaTUYECKOTO MOCTPOCHUS Kypca T€OMETPHUH.

Ilpeomemmnoie pe3yibmamal 0c60eHuUs yuedHO20 npeomema

Vyenuk B 10 Kkilacce HaydyuTcs Ha YIUIYOJIEHHOM YpOBHE (JJii YCHEIIHOTO MPOJOJKEHUS
00pa3oBaHus MO CHEIHATLHOCTSIM, CBSI3aHHBIM C MPUKJIAHBIM UCIIOJIB30BAHUEM MAaT€MATHUKH ):

Dnemenmui meopuu mHoa)Ccecme u Mamemamu4eckol 102UuKu

— CB000OIHO ONEPHPOBATH MOHATHSMHU: YTBEPXKACHUE, OTPUIIAHUE YTBEPIKIEHHsI, UCTUHHBIE U
JOXKHBIC YTBEPXKACHUS, NPUYMHA, CIEACTBHE, YACTHBIM clyyail oOOIIEro yTBEp)KICHHUS,
KOHTPIIPUMED;

— MPOBOJUTH JI0Ka3aTeIbHbIEC PACCYKICHUS A1 000CHOBAHUS UCTUHHOCTH YTBEPKICHUI.
B noeceoneenoit scuznu u npu uzyueHuu Opyux npeomemaos:

— IPOBOJUTH JOKA3aTEIIbHBIC PACCYKICHUS B CUTYallUsIX IOBCEIHEBHOU KU3HU, IIPU PELICHUU
3a/1a4 U3 IPYrux IpeIMeETOB.

Aﬂze6pa u Hauaila mamemanmudyecKkozo dHaiusa

— yMeTh paboTaTh C MATEMATUIECKUM TEKCTOM (CTPYKTYPHPOBaHUE, U3BJICUEHUE HEOOXOTUMOMN
uH(POpPMAIIMK); TOYHO U TPAMOTHO BBIPAXKAaTh CBOM MBICIH B YCTHOW M MHUCHMEHHOW peuw,
MPUMEHSII MaTEMAaTUYECKYI0 TEPMHUHOJIOTHIO U CHMBOJIMKY; HCIOJb30BATh PA3JIUYHBIE SI3BIKU
MaTeMaTHKU (CIOBECHBIN, CHMBOJHYECKHUM, TpadudecKuii); OOOCHOBBIBATH CYXKICHHS,
MIPOBOJIUTH KJIACCU(PUKAIINIO, JTOKA3bIBATh MATEMATUUECKHUE YTBEPKIACHUS;

— BiaJeTh 0a30BbIM MOHATUHHBIM ammapaToM: HMETh NPEICTABICHHE O YHCIEe, 3HAaHHE
3JIEeMEHTapHBIX (PYHKIIMOHAIBHBIX 3aBUCMOCTEH;
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— c(hopMHpOBaTh MPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaTbHOM MUPE U O
Pa3IUYHBIX CITOCO0ax U3y4YeHHS; 00 OCOOCHHOCTAX MX U3y4YEHHUS; 00 0COOEHHOCTSIX BBIBOJIOB U
MIPOTHO30B, HOCSIINX BEPOSTHOCTHBIN XapaKkTep;

— YMETb BBINIOJIHATH ayireOpanueckre npeoOpazoBaHusl paliiOHAIbHBIX BHIPAKEHHM, TPUMEHSTh
UX JUIS PelIeHUs] Y9eOHbIX MATeMAaTUUECKUX 3a/1a4 U 33]1a4, BO3HUKAIOIINX B CMEXKHBIX YICOHBIX
npeaMeTax;

— YMeThb TMOJb30BaThCS MaTeMaTHUYEeCKUMH (GOpMyJaMd M CaMOCTOSITENIbHO COCTaBISTh
dbopMyIbl 3aBUCUMOCTEH MEXKIy BEIMYMHAMH, Ha OCHOBE OOOOIIEHWS YaCTHBIX CIIy4acB U
DKCIIEPUMEHTA;

— yMeTb pewmaTh JUHEHHble, KBaJpaTHbIE, I[IOKa3aTeJabHble, JOTapU(PMUUECKHE U
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA. A TakKKe MPUBOJIMMBIE K HUM YpaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBI, TMPUMEHATh TIpaduyecKkue MpPEICTaBICHUS IJIs pELIeHUsS |
UCCJIEIOBAaHMsI YpaBHEHUH, HEPABEHCTB U CHCTEM; IPHUMEHATH IOJYYEHHbIE YMEHHUS JUIS
pelIeHHs 3a/1a4 U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB U HA MTPAKTHUKE;

— OBJIQJIETh CUCTEMOW (PYHKIIMOHATBHBIX TOHSATUH, PYHKIIHOHATHHBIM SI3IKOM U CUMBOJIUKOM;
yMEHHUE CTPOUTh rpaduku QPyHKIUH, ONMUCHIBATH UX CBOMCTBA; UCIOJIb30BaTh (PYHKIIMOHATHHO-
rpaduyueckrue TpenCTaBICHUS IS ONMMCAHUS M aHaIN3a MAaTEMATHUYECKUX 3a7ad U PeabHBIX
3aBUCUMOCTEI;

— OBJIaJIETh OCHOBHBIMH CIIOCOOAMHU IPEJICTABICHUS U aHAIM3a CTATUCTUYECKUX JaHHbBIX, YMETh
pelaTh 3aa4i Ha HaX0K/IEHUE YaCTOTHI U BEPOSITHOCTHU CIIy4alHbIX COOBITHIA;

— yMETh MNPUMEHSATh HM3yYCHHBIC TOHSTHUS, CHOCOOBI M METOMABI JJsl pelICHHs 3aJad W3
pa3MuYHBIX pa3leNioB Kypca MaTeMaTWKd, B TOM 4YHCIE, 3aJady, HE CBOJALIUXCS K
HENOCPEJICTBEHHOMY ITPUMEHEHUIO aJlTOPUTMOB.

T'eomempus

— B.HaI[eTI: TCOMCTPUICCKUMU NOHATUAMMU IIPU PCIICHUU 3a/]a4 1 MPOBCACHUN MAaTCMAaTUUCCKUX
pacCyKIeHUN;

— CaMOCTOATEIbHO (OPMYIHPOBATH OIpPEAETICHUS] TE€OMETPUYECKUX (Uryp, BBIIBUraTh
TUMOTE3bl O HOBBIX CBOMCTBAaX M MPHU3HAKAX T'€OMETPUYECKUX (DUTYp WU OOOCHOBBIBATH WIIH
onpoBepraTh MX, 0000IIATh MM KOHKPETU3UPOBATh PE3yibTaThl HAa HOBBIX Kiaccax (uryp,
IIPOBOJMUTH B HECJIOKHBIX CITydasx KiaccuuKauio GUryp rno pa3auyHbIM OCHOBAHUSIM;

— HCCIIEZIOBAaTh YEPTEXH, BKIIOYas KOMOMHAIUMM (UTyp, W3BIIEKAaTh, MUHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALINIO, TPECTABICHHYIO Ha YepTexkKax;

— pfliaTth 3a4a4u recoMCTpuiICCKOro COACpKanusd, B TOM YUCIIC B CUTyallUdX, KOr'la aJITOPHUTM
pemicHusd HE CICAYET ABHO H3 YCJIOBH, BBIIIOJHATH HeO6XOI[I/IMBIe IJIs1 pCIICHUA 3adavdu
AOMOJIHUTCIIBHBIC IMOCTPOCHUS, UCCIICAOBATH BO3MOKHOCTD IIPUMCHCHUA TCOPEM U (I)OpMy.H JJIA
pEeIICHUSA 3a0a4,

— yMeTh (OPMYIHPOBAThH M JOKA3bIBATh T€OMETPUUECKUE YTBEPKACHNUS;
— BJIAJIETh NTOHATHUAMH CTEPEOMETPUH: IIPU3MA, IAPAIIICIICIUIIE ], TUPAMULA, TETPASD;

— UMETh NMPECTaBICHUS 00 aKCHOMaX CTEPEOMETPUU U CIEJICTBUSAX U3 HUX U YMETh PUMEHSATh
UX [P pELICHUH 3a]1aY;

11



— YMETh CTPOUTH CEYEHUS! MHOTOTPAHHUKOB C HCIIOJIb30BAHUEM DPA3JIUYHBIX METOJIOB, B TOM
YHCJI€ U METOJA CIIEJOB;

— UMETb NIPEJCTABICHUE O CKPELIUBAIOIIMXCS MIPSAMBIX B IPOCTPAHCTBE U YMETh HAXOAUTH YIroJl
U PACCTOSIHUE MEKy HUMU;

— MPUMEHSATH TEOPEMBI O MAPAIIETbHOCTH MPSAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE MPHU PEIICHUN
3ajady;

— YMETb NIPUMEHSThH NapaJljIeIbHOE IPOEKTUPOBAHUE JUIsl H300pakeHus pUryp;
— YMETb IPUMEHATH NEPIEHANKYIIPHOCTH NPSAMON U IJIOCKOCTU IPU PELLIEHUU 3aay;

— BJIaJIeTh MOHATHSIMH OPTOTOHAJIBLHOE MPOEKTUPOBAHUE, HAKIOHHBIE M MX MPOEKIUH, YMETh
MPUMEHSTh TEOPEMY O TpeX MEePHEHANUKYISpax MpU PelIeHUH 3a1a4;

— BJIQJIeTh MOHATUAMHU PACCTOSHUE MEXIY (PUrypamMu B IPOCTPAHCTBE, OOIIUI EPIEHIUKYIISIP
JBYX CKPEILMBAIOLIUXCS IPSIMBIX U YMETh [IPUMEHSATH UX IIPU PEILICHUU 3a1a4;

— BIIQJICTh [TIOHATUEM YIOJI MEXAY NPSAMOU U INIOCKOCTBIO U YMETh IIPUMEHSATH €r0 IIPU PELIEHUN
3a/1ad4;

— BJIAJETh MOHATHUSMU JBYTPAHHBIM YroJl, Yroid MEXAY IJIOCKOCTSMH, MEepPHEHAUKYISIPHbIE
IUIOCKOCTH M YMETh MMPUMEHSATH UX MIPU PEIICHUU 3aa4;

— BJIQJICTh MOHSATUSMU MPU3MA, NTapaJlJIeNIeUIe ] U IPUMEHITh CBOMCTBA apaJuIeTIeHIe/1a IPU
pELIeHUH 3a]1a4;

— BJIaJCTh IOHATHEM HpﬂMOYTOHBHBIﬁ napajuiCJICnrIiea U IpuMCEHATD €TI0 IIpU PCIICHHUU 3a4a4,

— BIAJCTh MOHATUAMU UPAMUAA, BUABI IMPAMHUJL, SJIEMEHThI IIPABUWIBHOW IMUPAMUIBI U YMETh
IIPUMEHSATH UX IIPU PELICHUH 3a/1a4;

B noeceonesnoi scuznu u npu uzyueHuu Opy2ux npeomMemos:

— COCTaBJIATh C UCIOJB30BAHUEM CBOMCTB T€OMETPUUYECKUX (UTYpP MATeMAaTUUECKUE MOICIU
JUTSL pEeIIeHUS 3a/1ad MPaKTUUYECKOro XapakTepa M 3aJa4 U3 CMEXHBIX TUCIUIUINH, UCCIIeI0BaTh
MOJTy4YE€HHBIE MOJIETIM U UHTEPIPETUPOBATH PE3YIIbTAT.

Bexmopuvl u koopounamul 8 npocmpancmee
— BriageTh MOHSATUSMU BEKTOPHI M UX KOOPAUHATHI,
— YMETh BBITIOJIHATH OTIEPAIlUU HAJl BEKTOPAMH;
— HCIIOJIb30BaTh CKAJIIPHOE IIPOU3BE/IEHUE BEKTOPOB MPU PEILICHUH 3aay;

— MPUMEHATH YpPaBHEHHE TNIOCKOCTH, (POPMYITY PACCTOSHUS MEXKTy TOUKaMH, YpaBHEHHE Cepbl
IIPU PELICHUN 3a/1a4;

— HOPUMCHSATL BECKTOPBLI U METO KOOPAWHAT B ITPOCTPAHCTBE MPHU PCUICHHUU 3a1a4.

Hcmopuﬂ mamemamurKku

— HNmeTh OpCACTAaBJICHUEC O BKIIAJAC BBIAAOIINXCA MATCMATUKOB B PA3BUTUC HAYKU;
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— MOHHUMATh POJIb MaTeMAaTUKU B pa3BUTUU Poccun. MiMeTh mpenacraBieHne 00 UCTOPUYECKOM
IIyTH Pa3BUTHS F€OMETPUM KAaK HAyKH, OTPOMHOM pPOJIM OTEUECTBEHHBIX MAaT€MATHKOB B 3TOM
pa3BUTHH.

Memoovr mamemamurku

— Hcnonp30BaTh OCHOBHBIE METO/IBI JOKA3ATENBCTBA, IPOBOUTH 10KA3aTEIbCTBO U BBIIIOJIHATh
OIIPOBEPKEHHUE;

— HNPUMCHATH OCHOBHBIC MCTO/IbI PCHICHUA MATCMATHYCCKUX 3a1aY;

— Ha OCHOBE MAaTeMaTHYECKMX 3aKOHOMEPHOCTEH B IMPHUPOJIE XapaKTepPH30BaTh KPacoTy M
COBEPIIEHCTBO OKPYIKAIOIIET0 MHpa M MPOU3BEICHUN UCKYCCTBA,

— TMPUMEHATh NPOCTEHIINE NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PEIICHUU MaTeMaTHYeCKUX 3a/1ay;

— IOJIB30BAaTHCS IMMPUKIIAIHBIMUA IIpOrpaMMaMi U IIpOorpaMMaMu CUMBOJIbBHBIX BBEIUHMCIICHUH JJIA
HCCICOOBaHUA MaTCMAaTHYCCKUX 00BEKTOB.

VYuennk 10 kjacca MOTYyYUT BO3MOXKHOCTH HAYYHUTHCS Ha YIUIYOJICHHOM YpPOBHE (IS
o0ecrieueHruss BO3MOXKHOCTH YCHEIIHOTO MPOJOKEHHUS OO0pa30BaHUS IO CIEIUATBHOCTSIM,
CBSA3aHHBIM C OCYIIECTBICHHEM HAyYHOW W MCCIIEAOBATEIbCKOM NEATENbHOCTH B 00JIaCTH
MaTeMaTUKH U CMEXHBIX HAYK).

T'eomempus
— Nmeth npencraBieHne 06 akcCHOMaTHYECKOM METO/IE;

— BJIaJIETh OHATHEM F€OMETPUUYECKHE MECTa TOUEK B IPOCTPAHCTBE U YMETh MPUMEHSTh UX JIJIs
pelIeHus 3a/1ay;

— yMeThb MPHUMEHATHh [UIsl pPELIeHUs 3aJady CBOWCTBA IUIOCKUX M JBYTPAHHBIX VIJIOB,
TPEXTPAaHHOTO YIJIa, TEOPEMbI KOCHHYCOB M CHHYCOB JUISl TPEXTPAHHOTO YIJIa;

— BJAACTh INOHATHCM IMNCPHCHAUKYIIAPHOEC CCUCHUC IMPHU3MBI U YMETH HNPHUMCHATH €ro Ipu
pPEeIICHUY 3a1a4;

— BJIAJIETh MOHATHAMHU LIEHTPAIBHOE U MAPAIUIEITBHOE MPOCKTUPOBAHUE U MPUMEHATH UX MPHU
MMOCTPOEHUHU CEYEHU MHOIOTPAHHUKOB METOJOM MPOEKIIU;

— HUMETh MPEJCTAaBIEHUE O pa3BepTKe MHOIOTPAHHMKA M KpaTdallllleM MyTH Ha MOBEPXHOCTHU
MHOTOTPaHHHKA;

— IPUMEHSTH MIPH PEIICHUHU 3a71a4 (OPMYILy pACCTOSHHS OT TOUKHU A0 IIIOCKOCTH;

— BJIQJETh Pa3HBIMU crioco0aMu 3afaHusl MPSIMOW YpaBHEHUSIMH U yMETh MPUMEHATH MNpU
pEIlIeHUH 3a/]adY;

— MPUMEHSTH MPU PELICHUU 3aJlady U JOKA3aTeIbCTBE TEOPEM BEKTOPHBIH METOJl U METO[
KOOp/IMHAT;

— YMETb peliaTh 3a/1a4i Ha MII0CKOCTU METOJaMH CTEPEOMETPHH;
Bexmopuvl u koopounamul 8 npocmpancmee

— BJIEII[GTI: MOHATUAMMU BCKTOPBI U UX KOOPAWHATHI;
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— YMCTH BBIIIOJHATHE OII€pallvii HaJl BEKTOPAMH,
— HUCIIOJIb30BATh CKAJIIPHOC MMPOU3BCACHUC BCKTOPOB IIPpHU PCIICHUHU 3a1a4,

— IPUMEHATH YpaBHEHHE IUIOCKOCTH, GOPMYITy PACCTOSIHUS MEXIY TOUKaMH, YpaBHEHHE chepbl
IIpU pElICHUH 3a]1aY;

— MPUMEHATH BEKTOPBI U METOJT KOOPAUHAT B MIPOCTPAHCTBE MPH PEIICHUH 3314,

— HaxoJUTh O0BEM MapalieNienuIea U TETPadApa, 3aJaHHBIX KOOPIUHATAMH CBOUX BEPIIIHH;
— 3aJ1aBaTh MPSIMYIO B POCTPAHCTBE;

— HaxoJUTh PACCTOSIHUE OT TOUKH JI0 IMJIOCKOCTU B CUCTEME KOOp/JMHAT;

— HaxOJWUTh DPACCTOSHHME MEXAY CKPEUIMBAIOIIMMUCS IPAMBIMU, 3aJaHHBIMU B CHUCTEME
KOOpJHHAT.

HCW!OpMﬂ mamemamuxKku
— Hmets IpeACTaBICHNUEC O BKIIaJA€ BbIAAIOIIUXCSA MAaTCMATHUKOB B Pa3BUTUC HAYKH;

— IIOHUMATh POJIb MAaTEMATHUKH B PAa3BUTHUU Poccun.

Memoovr mamemamurku

— Hcnonp30BaTh OCHOBHBIE METO/IBI JOKA3ATENBCTBA, IPOBOIUTH J10KA3aTEIbCTBO U BBIIIOJIHATh
OIIPOBEPIKEHHUE;

— HNPUMCHATH OCHOBHBIC MCTO/IbI PCHICHUA MATCMATHYCCKUX 3a1aY;

— Ha OCHOBE MaTeMaTHYECKMX 3aKOHOMEPHOCTEH B IMPHUPOJE XapaKTepPH30BaTh KPacoTy M
COBEPIIEHCTBO OKPYIKAIOIIET0 MHUpa M MTPOU3BEICHUN UCKYCCTBA,

— TMPUMEHATh NPOCTEHIINE NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PEIICHUU MaTeMaTHYEeCKUX 3a/1ay;

— MOJIB30BAaTHCS IMMPUKIIAIHBIMUA IIpOrpaMMaMi U IIpOorpaMMaMu CUMBOJIbBHBIX BBIUHMCIICHUH JJIsA
HUCCICOOBaAHUA MAaTCMAaTHYCCKUX O6’beKTOB;

— CTPOUTH U300paKeHUs T€OMETPUUYECKUX (QUTYp MPHU U3YYEHUHU TEOPETHUECKOro Marepuana,
IpU pPELIEHUM 3a7ad Ha JO0Ka3aTelbCTBO, IOCTPOEHHE U BBIYMCIEHHUE, DPACIIO3HAaBATh Ha
YyepTekax, MOJICNSIX U B pealIbHOM MUpPE Te€OMETpHUYECKUE (PUTYPBI;

— IPUMEHSATh MaTEMaTUUECKUE 3HAHUS K UCCIIEI0BAaHUIO OKPYKAIOLIEro MUpa (MOAETUPOBAaHUE
(U3UUECKUX MMPOIECCOB, 3a/1a41 IKOHOMHKH ).

®denepanbHbIil 0a3WCHBIA YYEOHBIM TUIaH NJIs 00pa3oBaTeIbHBIX YUpexJIeHui Poccuiickoi
Oeneparun 0TBOAUT 280 yacoB sl 0053aTENILHOTO U3yYEeHUsI YUeOHOTo nmpeamera «MaremaTuka
Ha 3Tare cpeaHero odmiero oopazoBanus. B Tom uncie: B 10 k1. — 136 gacoB, u3 pacuera 4 yaeOHBIX
yaca B Hezeno. 13 Hux Ha Kypc «Anrebpa 1 Havalia aHaJIM3a» OTBOJUTCA 2 yaca B HEJIENIo, T.€. 68
yacoB 3a roa B 10 kmacce. [lomomauTtensHbie 68 yacoB (2 daca B HENENI0) 00pa3yroTcs 3a CUeT
IKOJIbHOTO KoMToHeHTa. Ha kypc «I'eomeTpusi» oTBoauTcs 68 yacoB (2 yaca B HEICIIO).

Taxum o6pa3om, pacmpesesieHle YacoB y4eOHOro BpeMEeHHU B IporpamMme — 34 yueOHbIX HEIeIH, 10
6 gacoB B Hezemo — uroro 204 yaca.
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Pabouas mporpamma o Kypcy «Marematrka» B 10 kiacce (yrinyOieHHBIH ypOBEHb) COCTaBJICHA
Ha OCHOBE NMPUMEPHOH MPOTrpaMMBbI CPEIHET0 O0Iero oOpa3oBaHMs MPAKTHUYECKH 0€3 M3MEHEHUH.
OCHOBHBIM OTIIUYHEM «@», «O» U «B» KIIaCCOB AHUYKOBA JIUIIEs CBSA3aHBI C TeM, 4TO ydamuecs 10a
n 100 xacca y>xe mpoy4rInCh JIBa T'0J1a, TOT1a Kak ydarnirecs 10B kiracca BriepBbIe TPUXOAT B HAIIIE
yuebHoe 3aBefeHue. B cBs3u ¢ 3TuM Ha ypokax «lloBropenue» B 10B kiacce 0COOEHHO Ba)KHO
yIENSATh BHUMAaHHME BBISBICHHUIO CIaObIX MECT B 3HAHUAX YYAlIUXCs, aJalnTallid X K HOBOMY
yueOHOMY 3aBEJCHHUIO U CTHIIO paboThl, Toraa kak B 10a m 106 kimaccax MOCTaTOYHO MPOCTO
BCIIOMHHUTH IIPOMICHHOE paHee.

[Iporpamma nmpeaycMaTpuBaeT BOZMOKHOCTb NIEPEX0/1a B JUCTAHIIMOHHBIN peXXUM pabOThI B 1000
MOMEHT BPEMEHU.

Taxxe mporpamMma mperycMaTpuBaeT KOHTPOJbHBIE WIIM IPOBEPOYHBIE PA0OTHI B KOHLIE U3YUEHUS
KQKJIOM TEMbl, BO3MOKHbIE YCTHbIE 3a4€Thl B KOHIE Ka:KI0r0 MOJYroaMsi, IPOMEXKYTOUHYIO
aTTECTAIIMIO B BHUJE HMTOrOBOM KOHTPOJIbHOH PadoThl WJIM YCTHOIO 3a4eTa B KOHLE Ioaa.
O6H33T€JII:HBIM AJI BBICTABJICHHUA UTOTOBBIX OTMCTOK 3a JIBa MMOJYroAud U roa sBJIACTCA HAJIUYUC
OTMETOK 32 BCE€ KOHTPOJIbHBIE M TUATHOCTHYECKHE PabOThl, 0003HAUYEHHBIEC B IPOTPAMME.

Tunwl ypokos

* YpOK U3y4yeHHsI HOBOTO MaTepuaa;

* YpOK 3aKperieHus: U3y4eHHOT0;

* YpOK NpUMEHEHUS 3HAHUW U YMEHHUIA;

* Ypoxk 0000I1IeHHS M CUCTEeMaTH3alluK 3HAHU;

* YPOK ITOBTOPEHHS;

* YpOK IPOBEPKU U KOPPEKLIUH 3HAHUI U YMEHU;
* KoMOMHUpOBaHHBIH YpOK.

OcHogHble Kpumepuu ouernueanusl yC60eHui 3HaHUIL yuaniumuci 10 knaccos

Onupasicb Ha 3TH PEKOMEHJALMU, YYUTENIb OLEHMBAET 3HAHMSA, YMEHMS U HABBIKM y4alUXcs C
Y4ETOM MX UHIUBUAYAIBHBIX OCOOCHHOCTEH.

Conepxanre 1 00beM Marepuana, MOJUIeKAIIETo MpPOBEpKe, ompenensercss nporpammon. Ilpu
IIPOBEPKE YCBOCHMS MaTepuana HYXHO BBISBISATH IOJHOTY, MPOYHOCTh YCBOCHHS YyYalllUMUCS
TEOPUHU U YMEHUS IPUMEHATH €€ Ha MPAKTUKE B 3HAKOMBIX U HE3HAKOMBIX CUTYaIHsX.

OcHoBHBIMU (hOpMaMU IPOBEPKHU 3HAHUN M YMEHUH, yUallUXcsl 10 MAaTeMaTUKE SBIISIOTCS:

® THCbMEHHAs caMOCTOsITeNbHas paboTa — HeOobIIas Mo oobemy padora Ha 10-20 MuHYT,
MIPOBEPAIONIAs TEKYIUE 3HAHUS IO IPEMETY;

® IHCbMEHHas KOHTpOJbHas pabora — paboTa AIUTEIBHOCTBIO 1-2 ypoka, IpoBepsrouiast
3HAHUs O NMPOMJCHHON TEME B LIEJIOM;

® 3aJaHMA AJIA YCTHOIO CYeTa — HECKOJIBKO MPOCTBIX NMPUMEPOB, 1aBa€MbIX B Hauajle ypokKa,
4TOOBI OTPAOOTATh HABBIKU, IIOJIY4YEHHBIE B POLIECCE U3YUECHUS TEMBI,

® YCTHBIH OIIPOC;

e YCTHBIN 3a4eT — 3a4eT MO OONBIIOMY OJIOKY U3yUYE€HHOIO MaTepHara.

Cpenu MOTpenrHoCTe BRIACTSIOTCS OMUOKH U HETOYETHI.

HOFpCH.IHOCTB CUHUTACTCA OI.HPI6KOI>1, €CJIM OHa CBHUACTCILCTBYECT O TOM, UYTO YUCHHUK HEC OBJIAACI
OCHOBHBIMH 3HAHUAMH, YMCHHUAMU, YKa3aHHBIMU B ITPOrpaMme.

K HemodyeraM OTHOCATCA NOTPEIIHOCTH, CBHIETENBbCTBYIOIME O HEJOCTaTOYHO IIOJHOM WIIH
HEIOCTaTOYHO MPOYHOM YCBOCHMM OCHOBHBIX 3HAHMH M YMEHUH WJIM 00 OTCYTCTBUU 3HAHHMH,
KOTOpBIE B IIPOTrPaMME HE CYMTAIOTCSI OCHOBHBIMU. Hemoderamu TakKe CYMTAIOTCS: MOTPEIHOCTH,
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KOTOpbIE HE MPUBEIH K MCKAKECHHIO CMBICJIA MOJYYEHHOTO YYCHHKOM 3aJaHHs WM CIocoda ero
BBITOJIHEHHS: HEAKKypaTHasl 3alKCh, HEOPEKHOE BHITIOJIHEHUE YEPTEXa.

3aIIaHI/I51 AJI1 YCTHOI'O U IMMUCBMCHHOTI'O OIIPOCa ydJallluXCsa COCTOAT U3 TCOPCTUUYCCKUX BOIIPOCOB U
3aaad.

OTBeT Ha TEOpPEeTHYECKUH BOMPOC CUYHTAETCA OE3YyNpEeuHbIM, €CIM IO CBOEMY COJEP>KaHUIO
MOJTHOCTBIO COOTBETCTBYET BOIIPOCY, COJEPKHUT BCE HEOOXOMUMBIC TeOpeThdecKkue (akTel u
000CHOBaHHbIE BBIBOJIbI, @ €r0 U3JI0KEHHUE W NMHUChbMEHHAs 3aliCh MaTeMaTUYECKU TPAMOTHBI U
OTJIMYAIOTCS TTOCIIEIOBATENIbHOCTHIO i aKKYPAaTHOCTHIO.

Pemenne 3amaum cumraeTcs O€3ympedHBIM, €CIHM NPaBHIBHO BBIOpAaH CHOCOO pEILIeHHS, CaMo
pELICHHE CONPOBOXKIAETCS HEOOXOAUMBIMH OOBSICHCHHSMH, BEpPHO, BBIIIOJHEHBI HYKHBIC
BBIYUCIICHHSI U ITPe0Opa30BaHus, TOIY4YEH BEPHBIA OTBET, OCIEIOBATEIBHO H aKKYPAaTHO 3aIIMCaHO
pelIeHue.

OL[GHKa OTBCTA ydalluxXCs MpHU YCTHOM U NMHCbMCHHOM OIIPOCC MPOU3BOAUTCA IIO MIATHOAIUIBHOM
CHUCTEMC.

VYyutenp MOXKET MOBBICUTH OTMETKY 3a OPUTMHAIBHBIA OTBET Ha BONPOC WM OPUTHHAIBHOE
pelIeHue 3a1a4u, KOTOPbIE CBUJIETEIBCTBYIOT O BHICOKOM MaTeMaTHY€CKOM Pa3BUTUU YUallIerocs, 3a
pelieHue 6osee CI0XKHON 3aa4u UM OTBET Ha O0JIee CII0XKHBIN BOMPOC, IPEI0KEHHBIE yUaleMycs
JOTIOTHUTEIILHO MOCIIE BBIMOIHEHUS UM 3aJIaHUsl.

HToroBeie OTMETKH (3a TEMY, UETBEPTD, KypC) BHICTABIISIFOTCS II0 COCTOSIHUIO 3HAHUM Ha KOHEL] ATana
00y4YeHHS C YIETOM TEKYIIUX OTMETOK.

Ol(eHKa YCmHBIX Omeemoe yuanjuxcs.

OTBeT OLEHNBaeTCA OTMETKOM «5», eC/IH YUYCHHK:

— TIOJIHO PACKPBUI COJEp)KAHWE MaTepuansa B o0beMe, MPEIyCMOTPEHHOM MpPOTpaMMoOil U
y4eOHUKOM;
— W3JIOKHUII MaTepHas TPaMOTHBIM SI3IKOM B OIPEICICHHON JIOTHYECKON MOCIIEI0BATEIIbHOCTH,
TOYHO UCTIONIB3Ysl MATEMATHUECKYIO TEPMUHOJIOTHIO H CHMBOJIUKY;
— TPaBWIHHO BBITIOJIHUI PUCYHKH, YEPTEKH, IPAPUKH, COMYTCTBYIOIIHE OTBETY;
— MOKa3aJl YMCHHE WILIOCTPUPOBATh TEOPETHUCCKUE TOJOXKCHUS KOHKPETHBIMU IPHMEPaMH,
HNPUMEHSATh UX B HOBOW CUTYAIMU TIPH BBIMOJHCHUH MTPAKTUYECKOTO 3a1aHHS;
— TOpPOJEMOHCTPHPOBAJ  YCBOGHHE  paHEE  M3YYCHHBIX  COMYTCTBYIOIIMX  BOIPOCOB,
c(OPMUPOBAHHOCTh U YCTOHYUBOCTH UCIIOJIL30BAHHBIX ITPU OTBETE YMEHHUIT U HABBIKOB;
— OTBEYaJl CAaMOCTOSITEILHO 0€3 HABOJASIIMX BOIIPOCOB YUUTEIIS.
B03MOXXHBI 0JTHA — JIBE HETOYHOCTH ITPU OCBEIIEHUH BTOPOCTEIICHHBIX BOIPOCOB MJIH B BBIKJIAIKAX,
KOTOPBIC YUEHHK JICTKO UCTIPABHJI [0 3aMEUAHUIO YIHUTEIIS.

OTBeT oleHMBaeTCS 0TMETKOIi «4», €ClIi OH YIOBJIETBOPEH B OCHOBHOM TPEOOBAHUSM Ha OTMETKY
«5», HO TIpU 3TOM UMEET OJIUH U3 HEJOCTATKOB:
— B M3JIOXKEHUH JIOMYIICHbI HeOOoIbIIHIEe MPOOeIbl, He UCKa3UBIIIME MATEMaTUYECKOTO CO/IePIKaHUS
OTBETA, UCIPABJIECHHBIE 10 3AMEYAHUI0 YUUTEIIS.
— JOmyIIeHbl OMMOKK WK OoJiee IBYX HEJIOYETOB NMPHU OCBEIIEHHH BTOPOCTEIIEHHBIX BOMPOCOB
WIN B BBIKJIA/IKaX, KOTOPbIE YYEHUK JIETKO MCIIPABUII 110 3aMEYAHUIO YUUTES.

OtMeTKa «3» CTaBUTCS B CJIEIYIOIINX COYYAAX:
— HEMOJHO WIHM HEIOCJIEeN0BAaTeIbHO PACKPBITO COAEpXkKAHME MaTepuaa, HO IOKa3aHO oOIuee
IMOHUMAHHEC BOIPOCa UM HNPOACMOHCTPUPOBAHLI YMCHHUA, AOCTATOYHBIC JJIA ,Z[aJIBHefIIHeFO
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YCBOGHHUS MPOTPaMMHOTO Marepuaina (ompeseneHHbie «peboBaHMSIMU K MaTeMaTUYECKOM
MOJIFOTOBKE YUAIIUXCA).

— HMEJHUCh 3aTPyJHEHUS WU JOIMYIICHBI OMIMOKK B OMPEICIICHUU MOHSATUI U, UCIOJIb30BAHUU
MaTeMaTU4eCKOW TEPMHMHOJIOTHH, YepTekaxX, BBIKIAJKAX, UCIPABICHHBIE MOCIE HECKOJIBKUX
HABOJSIIIIUX BOIIPOCOB YUUTES;

— YYEHUK HE CHOPABWICS C NPUMEHEHWEM TEOPHUM B HOBOM CHUTYyallMd IPU BBIIOJHEHUU
MPAKTUYECKOTO 33aJaHUsl, HO BBIIOJHUI 3aJaHHsI 00s13aTEIHHOTO YPOBHSI CIIOKHOCTH I10 TaHHOM
TEME;

— MPU 3HAHUU TEOPETUIECKOTO MaTepraia BEISIBIICHA HEJOCTaTOUHAs: CPOPMUPOBAHHOCTHh YMEHUH
Y HaBBIKOB.

OTMeTKa «2» CTABUTCH B CJEAYIOIIUX CIAyYasiX:
— HE PacKpBITO OCHOBHOE COJepKaHNE YIeOHOTO MaTepHraa;

— oOHapyXeHO HEe3HaHHE WM HETIOHMMaHHE YYEHUKOM OOJbIIel Wi Hanbojee BaXKHOW 4acTH
y4eOHOTO MaTepuana;

— JIONyILIeHbl OIIMOKKM B ONPENENICHUU MOHATUN, TMPU HCIONb30BAaHUM MaTeMaTHYeCKON
TEPMHUHOJIOTHH, B PUCYHKAX, YePTEKaxX WK rpadukax, B BEIKIAJAKaX, KOTOPbIE HE UCTIPABICHBI
MocJie HECKOJIBKUX HaBOJALINX BOIPOCOB YUUTEIIS.

Onenka «1» cTaBuTCS B cJIy4yae, €CIIU:

—  Y4YEHHK OOHapy>KWJI MMOJHOE He3HAHHE W HEMOHMMaHHe M3y4aeMoro maTepuaia Wik He CMOT

OTBETUTH HU HA OJIUH U3 MOCTABJICHHBIX BOMPOCOB M0 U3y4aeMOMY MaTepuaiy.

Ol(eHKa RUCbMEHHbBIX Konmpwlbublxpaﬁom yuauwiuxc.

OTMeTKa «5» CTABUTCH B CJEAYIOIIHUX CIAYyYASIX:
— paboTa BBINOJIHEHA MTOJIHOCTHIO.
— B JIOTUYECKHX PACCYKJEHHUSIX U 000CHOBAHHUSIX HET IIPOOEIIOB M OIITHOOK;
— B pEUICHMH HET MaTeMaTUYeCKUX OIMOOK (BO3MOXHA OJHA HETOYHOCTh, OIHKCKA, HE
SBJISIOIASCS CJIEICTBUEM HE3HAHUS WM HEMOHUMaHUs yueOHOro MaTepuana);

OTMeTKAa «4» CTAaBUTCS, €CJIN:
— paboTa BBIMOJHEHA IOJHOCTHIO, HO OOOCHOBAHHS IIATOB PEIICHUS HEAOCTATOYHBI (ECiu
YMEHUSI 000CHOBBIBATh PACCYKICHHS HE SIBIISTMCH CIEMaIbHBIM 0OBEKTOM IPOBEPKH );
—  JomylieHa ofHa omMOKa WK IBa-TpU HEAO0YeTa B BBIKJIAAKaX, YepTekax Wiu rpadukax (eciau
3TU BUBI paOOTHI HE ABISUIUCH CTICUAIBHBIM O0OBEKTOM IPOBEPKH );

OT1MeTKAa «3» CTAaBUTCS, €CJIN:
— JIOIYIIECHHI OoJiee OTHOM OMMOKH Mt O0Jiee IBYX-TPEeX HEIOUETOB B BBIKJIAIKAX, YEPTEKAX UITU
rpaduka, HO y4Jaluiics BIajeeT 00sA3aTeIbHBIMA YMEHUSMH T10 TTPOBEPSIEMOU TEME.

OTMeTKA «2» CTAaBUTCS, €CJIN:
- I[OHYH_ICHBI CYH_ICCTBGHHBIG OH_II/I6KI/I, IIOKa3aBIIIHUEC, YTO y‘I&L[IPIﬁCH HC BJIAJICCT OGHS&TGHLHBIMI/I
3HAHUSAMHU 110 JAaHHOW T€ME B MOJIHOW MepeE.

OTtMmeTKka «1» cTaBUTCS, €CIIN:
paboTa mokasasa MmojHOe OTCYTCTBHE Y yUaIIerocs 0053aTeIbHBIX 3HAHUH, YMEHHUH 110 TIPOBEPSIEMOM
TEeMe WM 3HAYUTENIbHAs 4YacTh PaOOTHI BHIMOJIHEHA HE CAMOCTOSITENIBHO.
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Dopmul KOHmMponn

Habntonenue yunreneM 3a OCBOCHUEM yYalTUMHCS COJEpKaHUs 00yUdeHHMS;
OneHka 1 caMOOIIeHKa yYallluMUCs CBOUX padoT;
B3anmoorienka yyamuMucs ApyT Apyra;
[TpoBepouHble MTUCEMEHHBIE PAOOTHI;
KoHTposibHBIE pabOTHI,

Juarnoctuueckue padoThI;

CamocrosiTenbHbIE padOTHI;

TectupoBanue;

OpOHTAIIBHBIN OIIPOC;

YceTHBIT 01IpoC;

3auer;

Pabora no xapToukawm;

Pednexcus.
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Y4yeOHO-TeMAaTHYECKUH MJIaH

AnreOpa 1 Havaja MareMaTudeckoro ananmusa, 10 kmacc. 4 yaca B Heaesro (136 4. B ron)

YMK Auredopa u Hayaja matematuyeckoro anajausa. Koasrun FO.M. u ap. (10-11) ba3oBbIiit
M yriay0aéHnsiid ypoBHu. 10 kiace
AsTopsbl: FO.M.Konsrun u ap.

No KonnuectBo
Temsl paznenos
4acoB
1 IToBTOpEHNME 4
2 JemumocTp uncen 12
3 MHuorouieHsl. AareOpandecKkue ypaBHCHUS 17
4 CreneHb C BEIIECTBEHHBIM MOKAa3aTeIEM 11
5 CrenenHast GyHKIIHS 16
6 IToka3zarenbHast QyHKIHS 11
7 Jlorapudmuaeckas hyHKIms 17
8 Tpuronomerpuueckue GopmMyIbl 24
9 TpuronomeTpudeckue ypaBHEHHUs 21
10 Hrtorosoe noBTopeHne 3
Bcero 136

T'eomempuasa, 10 knacc

2 yaca B Heaeato (68 u. B ron)

VYuebnuk - E.B.ITotockyes, JI.N.3BaBuu «I'eomerpust. YrimybneHHbIi ypoBeHb, 10 kitace». M,
Hpoda, 2019 rox.

Ne

Temsl paznenos

KoanuectBo
JaCcoB

IToBTOpEHME Kypca IIIaHUMETPUU

BBenenue B crepeoMeTpuio

IIpsiMbIE B IPOCTPaHCTBE

[TapannensHOCTh NMPSIMOI U TIJIOCKOCTH

IlepneHqUKyYISPHOCTD NPSIMOM U INIOCKOCTH

Yroi Mexay IpsMOH U INIOCKOCTBIO

[TapannenbHbIE IIIOCKOCTH

R|QA| NN | B[ W —

JIByrpaHHBIN yroil. YToi MeXAy INIOCKOCTSIMHU.

[lepnieHuKynsipHBIE MIIOCKOCTH

DN N[N NN+

PaccrosiHus B ipocTpaHCTBE

10

BekTopHbIii METOT B MPOCTPAHCTBE

11

KoopauHaTHbIN METOJ B IPOCTPAHCTBE

12

3a4yeTbl U UTOTOBbIE PAOOTHI

L EeNie ] ko))

Bcero

N
=)
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Coaepixanue yueOHOro npeamera. Ajiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJINU3a

lloemopenue
MHuoxectBa. Jloruka.
Henumocms uucen

[Tonsatue penumoctu. JlenumMocTh cymMMbl W Tpou3BeneHud. [enenue ¢ ocratkom. [IpuszHaku
nenumocth. CpaBHeHUs. Perienue ypaBHEHHH B LIEJIBIX YUCIaX.

Muozcounenvl. Aneebpauueckue ypasneHus

MHoroujieHbl 0T 0JHOTO iepeMenHoro. Cxema I'opHepa. MHorowrieHn P(x) u ero kopeHb. Teopema
besy. Anrebpanueckue ypaBHeHus. CruenctBust u3 Teopembl besy. Pernenue anrebpanueckux
YPAaBHEHUN pa3l0KeHHWEM Ha MHOXUTenu. CHMMETpUYECKHE MHOrO4YJeHbl. MHOIrO4YJIeHBl OT
HECKOJIBKUX NepeMEHHbIX. DOpMyJIbl COKpAILIEHHOTO YMHOXEHMS JJIs CTapUIMX creneHeil. bunom
Hprorona. Cucrtemsl ypaBHEHUH.

Cmenenw c 6E€UWECNMBEHHbIM noKkazamejlem

[lenble u panuoHanbHbIe Yyncia. BeniecTBennble yncia. beckoHeuHo yObIBaromiasi reoMeTpudyecKas
nporpeccusi. ApudMeTHUeCKHii KOpeHb HaTypaidbHOW creneHdu. CTEeneHb ¢ palMOHAIBHBIM H
BCIIICCTBCHHBIM IIOKA3aTCIICM.

Cmenennas, nokazamenvHas u 102apu@muyeckas QyHKyuu

CpoiicTBa M TpaduKu IMOKA3aTeNbHOW, JorapupMHUUEcKo U cTeneHHoW ¢yHKUui. OCHOBHBIC
METO/Bl PEIIEHHs IMOKa3aTeNbHBIX U JIOrapu(MUYECKUX YpaBHEHMH M HepaBeHCTB. Uucio e.
Hatypansusle  nmorapu¢gmel.  IlpeoOpa3oBanue  MppalMOHANBHBIX,  IIOKA3aTEIbHBIX |
Jorapu(pMUUECKUX BbIpakeHUl. PenieHne uppanuoHanbHbIX, OKA3aTEIbHBIX U JOrapu(pMUUECKUX
YPaBHEHHUS, CUCTEM YpaBHEHMU M HepaBeHCTB. OCHOBHBIE NIPUEMBI PEIIECHUS CUCTEM YPAaBHEHMM:
IIOJICTAHOBKA, aJreOpanyeckoe CII0KEHUE, BBEJIEHHE HOBBIX IE€PEMEHHBIX. PaBHOCHIBHOCTH
YPAaBHEHUH, HEPaBEHCTB, CUCTEeM. PellleHHe CHUCTEM YpaBHEHUH C JBYMS HEHU3BECTHBIMU
(mpocTeiire TUMBI). Perenue cucteM HEPABEHCTB C OJTHOW MTEPEMEHHOM.

Hcnonp3oBanue cBOWCTB M rpadukoB GpyHKUIUI NMpU pelIeHNH ypaBHEHUH W HEpaBEHCTB. MeTon
uHTepBajioB. M3o00pakeHHe Ha KOOPIWHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUU M
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHHEe METOAAa HMHTEPBANIOB [UIsl DPEIICHUS HWPPALMOHAIBHBIX, IIOKa3aTENbHBIX H
JorapupMHUECKUX HepaBeHCTB. Mcmonb3oBaHue (yHKIMOHATBHO-TPAPUUECKUX IpeICTaBICHUH
JUISL PEILIECHUS U HCCICNOBAaHUS UPPALMOHAIbHBIX YPAaBHEHUW, HEPABEHCTB, CUCTEM YpPaBHEHUH H
HEPABEHCTB.

Tpuconomempus

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC MTPOU3BOJILHOTO yriia. Panuannas mepa yria. CUHYC, KOCUHYC,
TAaHT'€HC U KoTaHreHnc yucia. OCHOBHEIE TPUTOHOMCTPUYCCKHUC TOXKACCTBA. CDOpMy.]IBI NPpUBCACHUA.
CuHyC, KOCHHYC U TaHT€HC CYMMBI U Pa3HOCTH JBYX yrjoB. CHHYC M KOCHHYC JBOMHOIO yTJa.
@opmynvl  nonoeunnozo yena. IlpeoOpa3oBaHuss CyMMbl TPUTOHOMETPUYECKMX (YHKIHMHA B
IIPOU3BE/ICHUE U TPOU3BENIEHUS B CyMMY. BwipasiceHue mpucoHOMempudeckux @QyHKyuii uepes
mamnzenc nonosunHozo apeymerma. IlpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH.
[Ipocreliliue TPUTOHOMETPUYECKHME YpaBHEHUA. PelIeHUs] TPUTOHOMETPUYECKHX YpPAaBHEHU.
Ipumepul pewenus npocmeiuux mpueoHOMempuUiecKux HepageHcma.
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OO6nactp ompeneieHUss W MHOXKECTBO 3HAUCHHH TPUTOHOMETPUYECKHX (GYHKIMHA. YETHOCTSD,
HEYETHOCTh, TEPHOANYHOCTh TPUTOHOMETpHYEeCKUX (GyHKuui. DyHKIMM  y =cosx, y =sinx,

Y =1gx, y =CIgX uX CBOWCTBa U rpauKu.

llosmopenue
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Coaepixanue yueOHoro npeamera. I'eomerpus

Beeoenue 6 cmepeomempurio

[Ipenmer crepeomerpun. [IpocTpancTBeHHble GUrypsl: Ky0, mapaienenunes, npusMa, nupamMmusia,
chepa u map. OCHOBHBIE TIOHATHS CTEPEOMETPUU. AKCHOMBI cTepeoMeTpuu. CIIeICTBUS U3 aKCHOM.
TeopeMbl 0 IUIOCKOCTH, NMPOXOIALICH 4epe3 MPsIMYH0 U He JIeXKallyl0 Ha HEH TOUYKy; 4epe3 JBE
NIEpECEKAOIIMECS NPSIMBIE; Yepe3 ABE MapajulelibHbIe psiMble. [lepeceuenne npsamMon 1 MI0CKOCTH,
JIBYX TJIOCKOCTEH. TeXHUKA BHIMOJHEHUS MPOCTEUIIINX CTEPEOMETPUUECKUX YEPTEXKEH.

Ilpameie 6 npocmpancmee

[lepecekaromuecs, mnapajuieIbHble M CKpELIMBAIOIIMecs] MpsiMble B mpocTpaHcTBe. [lpu3Haku
CKpelMBaromuxcs npsmbix. CBoICTBa NapasuieIbHBIX NPSAMBIX B IPOCTpaHCTBE. Teopema 0 IBYX
napajulebHBIX MPSIMBIX, OHA M3 KOTOPBIX MEPECEKAeT IMIOCKOCTh. Teopema O TPaH3UTUBHOCTH
NapajuIeJIbHOCTH MPSMBIX B IpocTpaHcTBe. Hampasienue B mpocTtpaHcTBe. Teopema 0 paBeHCTBE
JIBYX YTJIOB C COHAIIPAaBJICHHBIMH CTOpOHaMu. OmnpeneneHue yria Mexay CKPeIIUBaIOIIUMUCS
PSIMBIMHU.

HpﬂMaﬂ u niockocmbvb 6 npocmpancmee

[TapannenbHOCTH IPSAMOM M IUIOCKOCTH. [IpHU3HaK mapanineabHOCTH NPSMOM M INIOCKOCTH. Teopema
0 JIMHUH NIEPECEUCHHUSI ABYX INIOCKOCTEHN, OJIHA U3 KOTOPBIX MPOXOIUT Yepe3 MPsMYIO, MapauIeIbHYIO
JIpyroM IUJIOCKOCTH. Teopema O JMHHUM MEPECEUYEHHUs NBYX IUIOCKOCTEH, KaxKaash M3 KOTOPBIX
IIPOXOJUT YEpe3 OAHY U3 JIBYX MapajuielbHbIX NPAMbIX. TeopeMa o MIIOCKOCTH, IPOXOAALIEH yepes
OJIHY W3 JIBYX CKPEIIMBAIOUIUXCA MPSAMBIX MapauieIbHO ApYyroil mpsiMmoi. OmnpeneneHue MnpsaMou,
NEPHCHAUKYJIAPHOM  IUIOCKOCTU. IIpW3HaK NEepHeHAUKYISPHOCTH NPSAMOM UM INIOCKOCTH.
[lepnenaukynsip 1 HaKIOHHAs. Teopemsl O JJIMHAX MEPHEHANKYIISPA, HAKIOHHBIX U MPOEKLINN 3TUX
HAKJIOHHBIX. TeopeMbl O Tpex NepneHauKkymnspax (mpsmas u oOpatnHas). Teopema o aByX
napajuIeIbHbIX MPSAMBIX, OJIHA U3 KOTOPBIX NEPIEHANKYIISPHA INIOCKOCTH. TeopeMa 0 IBYX MPSAMBIX,
NEPHEHANKYIISIPHBIX JIOCKOCTH. OTnpeeieHne yrila MeX1y HAKJIOHHOU U TNIOCKOCThI0. O BEIUYHMHE
yria MeXJy HakJIOHHOM U IUIOCKOCTBIO M MeToJax ero HaxoxaeHuda. [lapamiensHoe
npoekTupoBaHue. CBONCTBAa MapajUieIbHOTO MPOEKTHUpPOBaHUsS. OPTOrOHAIBHOE MPOEKTUPOBAHUE,
€ro CBOMCTBA.

Ilnockocmu 6 npocmpancmee

B3anmHoe pacnonokeHue ABYX IUIOCKOCTEM B mpocTpaHcTBe. OrnpeneneHue mnapauiesIbHbIX
mockocTel. IIpu3Haku napamienIbHOCTH IBYX IJIOCKOCTER. TeopeMa o JIMHUAX MEePECeUYEeHUs IBYX
napasulebHbIX IIIOCKOCTEN TPEThEH MIIOCKOCThI0. Teopema o nmpsiMoid, epeceKaronie OJIHY U3 ABYX
NapajuleIbHBIX MIIOCKOCTEN. Teopema 0 IIOCKOCTH, NMEPECEKAOIIEH OHY U3 IBYX I1apajuIeIbHBIX
mockocteil. Teopema 0 MIIOCKOCTH, KOTOpas mapajuielibHa JaHHOM IJIOCKOCTH M MPOXOJUT Yepes
TOYKY, HE JICKAIlyl0 B JAaHHOW IUIOCKOCTH. ENMHCTBEHHOCTh TakoM ILIOCKOCTH. Teopema o
TPAH3UTUBHOCTH TNAapaJUIENbHOCTH IUIOCKOCTEH B mpocTpaHcTBe. Teopema 00 oTpes3kax
NapaJuIeIbHbIX MPAMBIX, 3aKIOYEHHBIX MEXKIY ABYMS IMapalIeIbHbIMU INIOCKOCTAMHU. Teopema o
IIPSIMOM, TEPHEHIUKYISIPHOM OJHOW W3 ABYX NapaJUlelbHBIX IUIOCKOCTEH. JIByrpaHHBIM yroi.
JIuHeiHbIi yroa AByrpaHHOro yria. Teopema O JUHEWHOM yrie NBYTPaHHOrO yria. YToJ MExXIy
JIBYMsI IUIOCKOCTSMH. MeEToapl HAaXOKJIEHUS JBYTPaHHBIX YIVIOB M YIVIOB MEXKIY JBYMs
mockocTsamu. [leprnieHauKynsipHble I0CKOCTH. [Ipu3HaK nepneHIuKyIspHOCTH JIBYX IJIOCKOCTEH.
Teopema o npsAMoH, NEPIEHAUKYISIPHON JTMHUU NEPECEUEHMS] ABYX B3aMMHO MEPHEHANUKYISIPHBIX
MJIOCKOCTEH M JiesKalle B OJHOM M3 HUX. Teopema o mpsaMoil, nepneHauKyIsspHON OJHON U3 ABYX
B3aMMHO TEPHEHIUKYSPHBIX IJIOCKOCTEH M HMMEIOIIEH CO BTOPOHM IUIOCKOCTBIO OOIIYIO TOUKY.
Teopema 0 JNWHUU TIEpECEUCHMs] JBYX IUIOCKOCTEH, MEPIEHIUKYISAPHBIX TpeThed. OOmmii
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NEPIEHAUKYJIAP ABYX CKPELIUBAIOIIMXCS NPAMBIX. PaccTosiHue Mexay ABYMS CKPEIIMBAIOLIUMHUCS
npsiMbiMU. Teopema o MmIomaay OpTOroOHAILHOM IIPOEKIUU MHOTOYT OJIbBHUKA.

Paccmosnus 6 npocmpaHncmee

Paccrosinue mMexny nByMs Toukamu. PaccTostHue Mexay Toukod u ¢urypoil. Paccrosiaue Mexmy
TOYKOM U npsAMon. Teopema MeHenas i Terpasgapa. PaccrosHue MeXy TOYKOU U IJIOCKOCTBIO.
Paccrosinue mMexay Toukor u chepoit. [IpreMbl HaXOXKIEHUST PACCTOSTHUN OT TOYKH 10 (PUTYpPHI B
IIPOCTpaHCTBE. PelieHne 3agady Ha MOCTPOEHHE MNEPHEHIMKYISPOB, NMPOBEACHHBIX W3 BEPILIHUH
M300paXCHHOTO TMPaBWILHOTO TeTpadapa (kKyba) K ero pebOpam, rpaHsM, TUIOCKHM CEUCHUSM;
BBIYUCIICHHE JJIUH 3THX MEPIeHAMKYIIpoB. Paccrosnue mexnay nByms ¢urypamu. PaccrosiHue
MEXAY IBYMsI IapaJIeIbHBIMU IPSMBIMH. PaccTosiHue Mex 1y IpsIMOM U IJIOCKOCTBIO. PaccTostHue
MEXIy JBYMs IUIOCKOCTSAMHU. PaccTosHMe MEXIy CKpelUBAIOLUMMUCT NpsAMbIMU. [Ipuemsl
HaXOXJECHUS PacCTOSHUI Mexay ¢urypamu B mpocTpaHCTBe. PemieHue 3agau Ha HaxoXKICHHE
PacCTOSHUN MEX/y CKPEIMBAIOIIMMUCS MPSIMBIMU, COAEPKAIMMH pedpa MpaBUIIbHOTO TETpadapa,
quaroHanu Kyb6a. ['eomerpuueckue MecTa TOYEK MPOCTPAHCTBA, CBSI3aHHBIE C PACCTOSIHUSIMH.
[ToBTOpeHNe TeopuM B 3a/ayax Ha HAXOXKJIEHUE PACCTOSHUU OT JAHHOM TOYKHU: a) A0 BEPIIMH U
CTOPOH JTaHHOTO MHOTOYTOJIbHHKA (TPEYroJIbHHKA), MIIOCKOCTh KOTOPOTO HE COACPKHUT AaHHYIO
TOYKY; 0) 10 TpaHell JaHHOTO ABYTPAHHOTO YIJIa; B) 10 pedep U TpaHeit TaHHOTO KyOa (IpaBHILHOTO
TETpa3/pa); ) A0 IOCTPOEHHOTO CEYEHUS JAHHOTO MHOIOIPAHHHUKA.

Bexmopuwiti memoo 6 npocmpancmee

Bekrop B mpocrtpaHcTBe. EQuMHWYHBI M HyIEeBOW BEKTOp. IIpOTHBOIIOIOMKHBIE BEKTOPBI.
ENVHCTBEHHOCTh OTJIIOKEHUS OT JAHHOM TOYKHM BEKTOpPA, PABHOIO JaHHOMY BEKTOpY.
KominHeapHOCTh BYX BEKTOPOB M €€ TI€OMETpPUYECKUH cCMbIcH. JIMHEWHblE omnepauuu Haj
BEKTOpaMM (CJIOXKEHHE, BBIYMTAHUE, YMHOXEHHE BEKTOpa Ha CKalsp) M UX CBOMCTBA.
KommnanapHocTh Tpex BEKTOpOB. PasnojkeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM,
KOMIUIAHAPHBIM C JAHHBIM BEKTOPOM. Tpu HEKOMIUTaHApHBIX BEKTOPA. PasnokeHne BEKTopa 1o TpeM
HEKOMIUJTAaHAPHBIM BEKTOpaM. BekTopHbli 6a3uc B mpocTpaHcTBe. PasnoxeHue BeKTOpa M €ro
KOOpJIMHAThl B JAaHHOM BEKTOPHOM O0a3uce. YCIOBHE KOJJIMHEAPHOCTH JBYX BEKTOPOB U
KOMIUIAHAPHOCTU TPEX BEKTOPOB B IPOCTPAHCTBE. YTOJ MEXAy AByMs BekTopamu. CkaispHoe
IIPOU3BENICHUE BEKTOPOB M €ro cBoicTBa. DOpMyJIbl, CBA3aHHBIE CO CKAJSIPHBIM IPOU3BEICHUEM
BEKTOPOB. YCJIOBHE OpPTOrOHAJIBLHOCTH JABYX BEKTOPOB. BEKTOpPHOE [10KA3aTENbCTBO IIPU3HAKA
NEPIEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEM O TpEX MEPIICHIAUKYIIApaX.

Koopounamuwiti memoo 6 npocmpancmee

OpToHOpMUPOBaHHKIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas nekapToBa CUCTEMa KOOPIUHAT B
npoctpancTBe. KoopauHatel BekTOpa, AEHCTBUS HAJ BEKTOpAaMHM B KOOpJMHATaX. Y CIOBUE
KOJUIMHEApPHOCTH JIByX BEKTOPOB B KoopauHatax. CKalsipHOE MPOU3BEJIEHHE BEKTOPOB B
KOOpAMHATax. Y CJIOBHE MEPIEHIUKYIIPHOCTH ABYX BEKTOPOB B KoopauHaTax. [Ipoekius BekTopa
Ha OCh B KOOpJMHATAaX.

JlekapToBbl MPSAMOYTOJIbHBIE KOOPAMHATHI TOYKU. (DOpMyJbl HAaXOXKICHHUS: PACCTOSHUS MEXIY
JBYyMsI TOYKaMH B KOOPAMHATAaX; KOOPAMHAT TOYKH, JEJSAIIECH OTPE30K B JAAHHOM OTHOILEHUH,
CepelMHbl OTpe3Ka. YPaBHEHMS M HEPaBEHCTBA, 3aJAOLE MHOXKECTBA TOYEK B IPOCTPAHCTBE.
VYpaBHeHue cdeppl M HepaBeHCTBO Imapa.  OOmiee ypaBHEHHE IUIOCKOCTH B JI€KapTOBBIX
IPSIMOYTOJIBHBIX KOOpAMHATaX. YPaBHEHHE IUIOCKOCTH, IIPOXOMAINEH 4Yepe3 [HaHHYK TOUYKY
NEPIEHANKYJIAPHO JaHHOMY BeKTopy. YacTHble ciaydau OOILEro ypaBHEHHUS IIJIOCKOCTH M HX
rpadudeckas WUTIOCTpalys. Y paBHEHHE IUIOCKOCTH B 0Tpe3kax. dopmyrna pacCTOSHUS OT TOUYKH JI0
IUIOCKOCTH. YTOJ MEXIy IBYMsS IUIOCKOCTSIMM B KOOpPAMHATax. YCJIOBHE MapajUIEIbHOCTH U
NEPHCHAUKYJIAPHOCTH [BYX IUIOCKOCTEM B KOOpAMHATaX. YPAaBHEHUs MNPAMOW IO TOYKE U
HaIpPAaBIAIOIEMY BEKTOPY; KAHOHUYECKHE M INapaMETPUYECKUE YpaBHEHUs NPSMOH. YpaBHEHHUs
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IIPSIMOM 110 IBYM €€ ToukaM. [IpsiMas Kak TuHUsA riepecedeHus ABYX INIOCKOCTEN. YTO0JI MEXAY IBYMs
OPSMBIMU B KOOpAMHATaX. YCIOBHUS INAapaJUICIIbBHOCTH U NEPHEHAMKYISIPHOCTH IBYX IPSIMBIX B
IIPOCTPAHCTBE.

B3anmHoe pacnosiokeHue npsiMoi v MIIOCKOCTH B KOOPAUHATAX. Y TOJ MEKY MPSAMOU U INTOCKOCTBIO
B KOOpAMHATAX. Y CJIOBUS MapaJIEIbHOCTH U MEPIEHIUKYISIPHOCTH MPSMON U TIOCKOCTH.

JInteparypa, JOP u cpeacrsa o0yuenust

IlepedyeHb y4eOHO-MeTOAUYECKUX CPECTB 00y4eHHsI.
OcHOBHas M JONOJIHUTEJIbHAS JIUTEPaTypa:

l.

2.

10.

11.

12.

13.

14.

15

16.

17.

18.

IO.M.Konsirun, M.B.TkaueBa, H.E.®emopoBa, M.M.Illabynun «Anrebpa u Hauana
MaTeMaTuueckoro ananusa, 10-11», yroyonennsiii. M., «lIpocemienne», 2018.

IOM. Komsrua wm nap. Anre6pa w Hayana aHanu3a. YueOHuk mis 10-11 kmaccos
o0mreo0pa3oBarenbHbIX yupexaeauit. M., «lIpocsemenuey, 2013.

bypmuctpoBa T.A. Anre6pa u Hayama maTemaTHdeckoro anamusa. 10-11 kmaccer.
[Iporpammel 061eo0pazoBaTenbHbIX yupexkaeHuit. M., «[Ipocsenienney, 2018.

[[Tabynun M. U. TkaueBa M.B. u ap. Jlupaktudeckue Matepuaibl 1Mo aiareOpe U Hadaigam
anammza s 10 xmacca/M. «lIpocBemenuey, 2013

[[Mabynun M. U., TkaueBa M.B. u np. JIumakTudeckue MaTepHalibl o anredpe W Hadaiam
anammza 1 11 kmacca/M. «IIpocBemienuey, 2013

AnterHoB [1.U. Tectel. Anre6pa u Hauana ananu3a, 10 — 11. Yue6HO-MeTOqMuecKoe mocooue.
M.: JIpoda, 2009. — 96c.

EI'D 2015. Maremaruka. 4000 3aganuii 6a30BbIi 1 MpodUILHBIN ypoBeHb OTBeTaMu. [1of
pen. Amenko U.B., Ceménona A.JI. u np. — M.: U3natenbctBo «OK3amen», 2015

[Hapeirua U.®., T'onyoes B.. ®dakynpraTuBHBIN Kypce o marematuke (10 kmacc). — M.:
[Ipoceemenue, 2009.

[Hapeirua U.®., T'onyoes B.. ®dakynpTaTuBHBIN Kypce 1o Marematuke (11 kimacc). — M.:
[Ipoceemenue, 2009.

[TotockyeB E. B., 3BaBuaJ.U. I'eomerpus. 10 xi.: yueOHUK n71si 0O1ieoOpa3zoBaTeIbHBIX
YUPEKACHUH C yrIIyOJIeHHBIM U TPO(QMIbHBIM U3ydeHrneM MaTeMatuku. — M.: [lpoda, 2014;
[Totockyes E. B., 3BaBuuJl.U. I'eomerpus. 10 ki1.: 3agaqnuK uisi oO1ieo0Opa3oBaTeIbHbIX
YUPEKACHUH C yrIIyOJIeHHBIM U TPO(QMIBHBIM U3ydueHrHeM MaTeMatuku. — M.: [lpoda, 2014;
ITorockyeB E. B., 3BaBuu JI. U., lllnanounuk JI. S. I'eomerpus. 10 k.. mMeToguyeckoe
nocobue k yueOHuky E. B. Ilotockyesa, JI. U. 3BaBuua «Il'eomerpus. 11 xmacen. — M.:
Hpoda, 2014;
[Torockyes E. B., 3saBuu JI. . KoHnTponbHbIe 1 IpoBepoUYHbIE pabOTHI IO reoMeTpun. 10—
11 kmaccer: MmeTonuueckoe mocodue. — M.: Ipoda, 2007
Caaxsn C. M. Uzyuenne reometpun B 10—11 xmaccax /C. M. Caaksn, B. ®@. ByryzoB. — M.:
[Ipoceemenue, 2012.

.AnexcannapoB A.Jl. 'eomerpus, 10—11: Yueb. nis. obmeodbpazoBar. yupexaeHuii / A.

. Anexcanapos, A. JI. Bepuep, B. U. Peokuk. — M.: [Ipocsemenue, 2011.

EBcradwrena JI. II. leomerpus: nunaktuaeckue marepuansl ais 10—11 kmacca. — M.:
[Ipocemenue, 2012.

EI'D3 2015. Matematuka. 4000 3aganuii 6a30BbIi 1 TpOoPUIBHBIA YpoBeHB OTBeTaMu. [1ox pe.
Amenko U.B., Ceménona A.JI. u ap. — M.: U3narensctBO «OK3amen», 2015

Hekpacos B.b., I'ymun JI.[0., XKurynés JI.A.. Marematuka. Y4yeOHO-CIpaBOYHOE MTOCOOHE.
CII6.: @unuan uznarensctsa «IIpocsemenuey, 2012.
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19. lapeirun N.@., T'onybes B.M. @akynpratuBHbed Kypc no maremaruke (10 xmacc). — M.:
IIpoceemenue, 2009.

20. lapeirun N.@., T'onyoes B.W. ®akynbratuBHBI Kypc mo maremaruke (11 xmacc). — M.:
IIpoceemenue, 2009.

DJIeKTPOHHBbIE YUeOHbIe M0Co0us
1. WurtepakTuBHAs MareMaTHKa. 5-9 kimacc. DIEKTpOHHOE y4deOHOe mocoOue uisi OCHOBHOU
mkossl. M., OO0 «/Ipodar», OO0 «10Cx», 2002.
2. Maremaruka. Ilpaktuxym. 5-11 xmaccel. OnekrpoHHoe ydeOHoe wu3manue. M., OOO
«dpodar, OO0 «10Cx», 2003.

OcHaleHue y4eOHOTr0 nmpoiecca

OcHamenue mporecca oOydeHHs MaTeMaThke oOecreduBaeTcsi OMOIMOTEYHBIM (OHIOM,
NIEYATHBIMHU MTOCOOUSIMH, a TaKKe WH(POPMAIIMOHHO-KOMMYHUKATUBHBIMU CPEICTBAMH, SKPaHHO-
3BYKOBBIMHU [TOCOOUSIMU, TEXHUUECKUMH CPEACTBAMHU 00yUCHHUS, YUeOHO-TIPAKTHUECKUM U y4eOHO-
71a00paTOPHBIM 000PYTIOBAHUEM.

1. Bu6auoreunsblii poHxa

1.1. HopmaTtuBHble nokyMeHTHI: [IpumepHas mporpaMma OCHOBHOTO OOIIIETo 00pa3oBaHMs 110
MaTtemartuke, [ImaHupyembie pe3yabTaThl OCBOCHHUS MMPOTPAMMBI OCHOBHOTO 00IIIero 00pa3oBaHus
10 MaTeMaTHKe.

1.2. ABTOpCKHME pOrpamMmsl IO Kypcam MaTeMaTHKH.

1.3. YueGuuku: o anredpe u Havanam aHanusa aisa 10-11 kmaccos, mo reomerpun st 10-11
KJIACCOB.

1.4. HayuyHas, Hay4yHO-TIONyJIsipHAsA, UCTOpUYECKas JTUTeparypa.
1.5. CnpaBouHble TOCOOUS (SHIMKIIONIENH, CIOBAPH, CIIPABOYHUKY IO MATEMAaTHKE H T.I1.).
1.6. MeTtoauyeckue mocooust IJIsi yIUTeIIsl.
2. [TeyaTHble MocoOHst

2.1. TaOmunel o MaTeMaTUKE
2.2. TlopTpeThl BHIAAIOIIUXCS ACSTENCH MaTeMaTHKH.

3. Texuuveckue cpeacTBa o0yuyeHus:
3.1 MynbTuMeIUITHBIN KOMIBIOTED.
3.2 MynapTUMEANANIPOEKTOP.
3.3 DkpaH (Ha TaTUBE WM HABECHOM).
3.4 uTepakTUBHAs TOCKA.
3.5 IlepcoHanbHbIE KOMIIBIOTEPHI.

3.6 InadmeTsl
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