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IHosicuuTeabHAA 3aNMCKA

1) CaeneHusi 0 MpUMEPHOii MporpaMme, Ha OCHOBe KOTOPOi cocTaBjeHa padouasi

y4yeOHasi mporpaMmma

Pabouas nporpamma no anredpe U reOMeTpPHUH BBIMOJIHEHA B COOTBETCTBUHM C 3aKOHOM P®
or 29 gpekabps 2012 roma Ne 273-®3 «O6 oOpazoBanmu B  Poccuiickoit
Oenepaunn», GenepanbHOr0 KOMIIOHEHTa TOCYAApCTBEHHOTO CTaHIApTa OCHOBHOIO O0OIIEro
obpazoBanust ¢ yuétom TpeboBanuit PI'OC, npuMepHOl NpPOrpaMMOil OCHOBHOTO OOILETro
oOpa3oBaHus 10 ainreOpe U HavajgaM aHainu3a, 6a3ucHbIM yaeOHbIM m1aHoM MKOY «CIHI Nel0y .
Caernoropck Ha 2020—2021 y4eGHbIi TOI.

B ocHoBy  pa3pa0oTku  mporpamMmbl  MOJOXEHBI yueOHblE ~ MHpOrpamMMbl s
o0meo0Opa3oBaTeNbHBIX MIKOJ: Maremaruka: mporpamMmel 5-11 kmacesr /A.1. Mepsmak, B.b.
[Tononckuii, M.C. Sxup, JI.A. Homuposckuii, E.B. bynko. - M.: Benrana-I'pa¢, 2014. — 112
c. ISBN 978-5-360-04539-7/, pekomenioBanHoi JlenapramMeHTOM 00LIET0 cCpeiHero o0pa3oBaHUs
MunuctepcTBa oopazoBanus Poccuiickoit @eneparnum,

CoorBercTBHe paGoyeii yueOHOIi MporpaMMbl rocyJapCTBEHHOMY 00pa30BaTe/IbHOMY
CTaHAAPTY

B meil  cobOnromaercst  MPEEMCTBEHHOCTh € (elepalbHBIM  TOCyIapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTAaHAAPTOM CpPEAHEro O0IIero o0pa3oBaHUS; YYUTHIBAIOTCS BO3PACTHBIE U
MICUXOJIOTHYECKUE OCOOCHHOCTH IIKOJBHUKOB, OOYYAlOIIMXCS HA CTYIIEHH OCHOBHOTO OOIIEro
oOpa3oBaHHs.

2) IlorpeduTesib 06pa3oBaTebHbBIX YCJIYT
[Iporpamma npennaznadena it ooydarommxcs 10 kmacca 061eo0pa3zoBaTenbHOM MIKOMBIL.

3) O6mas xapakTepucTHKA y4e0OHOT0 mpeaMeTa

Matematuueckoe oOpa3oBaHHE B OCHOBHOM IIKOJIE CKJIQAbIBACTCS U3  CIEIYIOIINX
COZIep KaTeIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUS OJIOKOB): apughmemuxa; anceopa, zeomempus,
INeMEHmMbl KOMOUHAMOPUKU, MEOPUU 6epoAmHOCmell, CMmamucmukuy u Jao2uku. B cBoei
COBOKYITHOCTH OHH OTPa)KaroT OOTaThIi OMBIT O0YYEHUsI MaTEMATUKE B HAIIIEH CTpaHe, YUUTHIBAIOT
COBpPEMEHHBIE TEHJICHIIMM OTEYECTBEHHOM M 3apyOeXHOHl IIKOJIBI M MO3BOJSIOT peain30BaTh
MOCTABJICHHBIE TEPe]] IIKOJIFHBIM 00pa30BaHMUEM IeJIM Ha HH()POPMAITMOHHO €MKOM M TPAKTHIECKH
3HaYMMOM MaTepuaye. DTH co/epKaTeIbHble KOMIIOHEHThI, Pa3BUBAsICh HA MPOTSHKEHUU BCEX JIET
o0OyueHus1, ECTECTBEHHBIM 00pa30M NEPEIIETAIOTCS U B3aUMOJEHCTBYIOT B YUEOHBIX Kypcax.

I'eomempua — ogHa W3 BaKHEHIIMX KOMIIOHEHTOB MAaTeMaTHMYeCKOro OOpa3oBaHMs,
HEOOXOUMBIN TS TPHOOPETEHUST KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE M MPAKTUIECKN 3HAYMMBIX
yMeHu#, (GOopMHUpOBaHUS s3bIKa OMNMCAHUS OOBEKTOB OKPYXKAIOIIETO0 MHUpA, IS pPa3BUTHUSA
MIPOCTPAHCTBEHHOTO BOOOPAKEHHUS M MHTYHIIMU, MAaTEeMaTHUYECKOW KYJIbTYpBI, JJISI 3CTETUYECKOTO
BOCIIUTAHM yyaliuxcs. M3ydeHne reoMeTpun BHOCUT BKJIQJ B Pa3BUTHE JIOTHYECKOTO MBIIUICHUS
1 GOPMHUPOBAHUE TOHITHS JOKA3aTEIbCTBA.

N3yueHne Kypca cTepeoMEeTpuH Oa3upyercss Ha COYETaHWU HAIIIATHOCTH U JIOTUYECKOM
ctporoct. Onopa Ha HarJasAHOCTh — HEMIPEMEHHOE YCJIOBHE YCIIENIHOIO YCBOGHHS MaTepuania, U B
CBSI3U C A3TUM HYXXHO YJIENIUTh OOJbIIOE BHUMAHHE IMPABHIBHOMY H300paXXEHHUIO Ha YepTeike
MIPOCTPAHCTBEHHBIX QUTYD.

C camoro Hayajga HEOOXOIMMO IMOKa3bIBaTh y4allUMCs, KaK HYXHO H300pakaTb T€ WIIH
WHBIE QUTYPHI, TOCKOJIBKY TIpX padoTe 10 JAaHHOMY y4eOHUKY yXKe Ha MEPBBIX YPOKaX MOSBISIOTCS
KyO, mapajieNenume;, TeTpa’ip.

OpnHako HariggHOCTH JOJDKHA OBITH MpOHHM3aHa cTporoil jorukoil. Kypc crepeomerpun
NPEIbSBISET B 3TOM OTHOIIEHUH OoJiee BBICOKHE TpeOOBaHUs K ydamuMcs. B 1anHOM Kypce yxe ¢
camoro Hayasia (GOpMHPYIOTCSI aKCHOMBI O B3aUMHOM PaCIOJI0KEHUU TOUYEK, IPSIMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE, M Jlajiee U3yYEHHE CBOMCTB B3aMMHOI'O PACIIOJIOKEHUS MPSAMBIX M IJIOCKOCTEH
MPOXOJNUT HA OCHOBE JTHUX AaKCHOM. TeM camMbIM 3amaércs BBICOKHH YpPOBEHb CTPOTOCTH B
JIOTHUYECKUX PACCYKACHUAX, KOTOPBII JOJDKEH BBIICPKUBATHCS HA MPOTSHKEHUH BCETO Kypca.

DTO CHOCOOCTBYET PEIICHUIO BAaYKHOM IE€IarorHYecKOd 3ajJayd — HAy4uTh paboTaTh C
KkHUrOM. Te wim uHbIe pa3zfensl yueOHMKa B 3aBHCHMOCTH OT YPOBHS IOATOTOBJIEHHOCTH Kjacca
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YUUTENIb MOXKET IPEMIOKHUTH yYallUMCs I CaMOCTOSITENIBHOIO M3y4deHUs. BaxHyro posib mpu
U3YyYEHUU CTEPECOMETPUH OTBOAMTCS 3aJayaM, I0OTOMY B IUIAHMPOBAHUHM OTBOAUTCS JOCTATOYHOE
BpeMs I HUX PEIICHHs Ha YPOKax II0 3aKPEIUICHHIO TEOPETHYECKOro0 MaTrepuala U €ro
[IPAKTUYECKOr0 IPUMEHEHMUS.

OcHoBHBIE 321241 Kypca:

1) mpopoimkeHue coaepkaTenbHOW TUHUN «I eoMeTpus»; oOecredeHne MpeeMCTBEHHOCTH KypPCOB
IUTAHUMETPUH U CTEPEOMETPUH;
2) u3yueHue CBOMCTB MPOCTPAHCTBEHHBIX (HUTYP; popMUpOBaHNE YMEHUN TPUMEHSTH MOTy4YEeHHBIC
3HaHUS JUISl pellieHHs] TPAKTUYECKHUX 3a/1ay;
3) co3maHuMe YCIOBHH JUIi  CYIIECTBEHHOM 1ud¢epeHIranud  CoAepKaHus  00ydeHUs
CTapILEKJIACCHUKOB C LIMPOKMMH M THOKMMHM BO3MOKHOCTSIMH IIOCTPOEHMS IIKOJbHUKAMU
VH/IMBUYAJIbHBIX 00pa30BaTEIbHBIX IPOTPaMM;
4) ¢bopmupoBaHME MOHUMaHHs T€OMETPUHU, HECMOTpPSI Ha ONEPUPOBAHUE €H0 HJI€AIN3UPOBAHHBIMU
o0pa3aMu peanbHBIX OOBEKTOB, KaK BaXHEUIIEW MPAKTUKO- OPHEHTUPOBAHHON HAyKH, 3HAHUS
KOTOPOM HEOOXOJMMbI BO MHOT'MX CMEXHBIX JUCHUIUIMHAX U HA CTHIKE HayK.
5) pacmpeHre BO3MOKHOCTEH st Ooiyee dddektuBHON U nudepeHITMPOBAHHON MOATOTOBKU
BBIITYCKHUKOB K UTOTOBOM aTTECTAllMU U OCBOCHMIO ITPOrpaMM BBICILIET0 00pa30BaHuUs.

B xoze ocBoeHus coaepkaHus Kypca ydyamecs 1ojy4aioT BO3MOKHOCTB!

. Pa3BUTH IIPECTABICHUS O YACIIE U POJIM BBIYMCIICHUN B YEJIOBEUECKOM MPAKTHKE;

. cOpMHpOBATh TNPAKTHYECKHE HABBIKA BBINIOJHEHUS YCTHBIX, HUCHMEHHBIX,
UHCTPYMEHTAJIBHBIX BBIYMCIICHUH, PA3BUTh BBIUYUCIUTEIBHYIO KYJIbTYPY;

. OBJIA/IETh CUMBOJIMYECKUM SI3BIKOM aJIreOphl, BRIpaboTaTh (popManbHO-ONEpaTHBHBIE

anre6pa1/1qecxne YMCHHA W HAYUYUTBCA IMPUMCHATH HUX K PCHICHUIO MATEMATUYCCKUX U
HEMATEMATHYCCKHX 3a1a4,

. U3YYUTh CBOMCTBA M TpapuK GYHKIUN, HAYYUTHCS UCIOJIBb30BaTh (DYHKIIMOHAIBHO-
rpaduyeckue npeaCcTaBICHUs JUIsl ONMCaHMsI U aHAJIN3a peallbHbIX 3aBUCUMOCTEN;
. MOJIyYUTh MPEACTABICHUS O CTaTUCTHYECKHX 3aKOHOMEPHOCTSX B pEalbHOM MHPE U O

pa3aMyYHBIX crocobax UX H3y4eHHs, 00 OCOOEHHOCTSIX BBIBOJIOB M IPOTHO30B, HOCAIIUX
BEPOATHOCTHBIN XapaKTep;

. pPa3BUTh JIOTMUECKOE MBIIIJICHUE U pedYb — YMEHMs JIOTMYeCKHM OOOCHOBBIBATh
CYXJCHHMsI, IIPOBOAUTH HECIIOXXHBIE CHCTEMATH3allud, NPUBOAUTH IPUMEPBl M KOHTPIPUMEDPSI,
HCIIOJIb30BaTh Pa3jIMUHbIE S3BIKM MAaTEMaTUKH (CIOBECHBIM, CUMBOJIMYECKUM, rpaduyueckuil) amus
WJUTIOCTPALMK, HHTEPIIPETALIMH, apTYMEHTALUN U 10Ka3aTEIbCTBA;

. chopMUpOBaTh MpEACTaBICHUS OO0 U3ydyaeMbIX MOHATHSX H METoJax Kak
BAXHEHMIINX CPEACTBAX MATEMATUYECKOTO MOJEIIMPOBAHMSI PEAJIBHBIX ITPOLIECCOB U SIBJICHUM.

[TocTaBneHHbIe LIE€AM PELIAIOTCS HA OCHOBE MPUMEHEHMsI Ppa3n4HbIX (GopM padoThI
(MHOUBHlyaJdbHOM, TPYIIOBOH, (POHTANBHON); MPUMEHEHHE 3JIEKTPOHHOTO TECTHPOBAHUS,
TpeHa)kEpa CIIOCOOCTBYET 3aKPEIICHUIO YYEOHBIX HABBIKOB, IOMOTA€T OCYIIECTBISATH KOHTPOJIb U
CaAMOKOHTPOJIb YUE€OHBIX JOCTHKEHHM.

Marematuka HameneHa Ha (QOpMHpOBaHME amnmapara JUisi peleHHs He TOJIbKO
MaTEMaTHYECKUX 3ajad, HO U 3aJa4 CMEXHBIX IPEIMETOB, OKPYXKalolled pealbHOCTH. S3bIK
MaTEeMaTHKH, YMEHHE «UUTaTh) F€OMETPUUYECKUI YepTek, COCTaBUTh AJITOPUTM pPELIEHUs 3aJa4u
MIOUEPKUBAET 3HAYEHUE MAaTEMATUKH KaK $3bIKa JUIsl MOCTPOEHHS MaTeMaTH4YECKUX MOJENEH,
IIPOLIECCOB U SIBJICHUH PEAJBHOTO MUPA.

OpnHOlf W3 OCHOBHBIX 3a/a4 H3Y4YEHMsS] MATEMaTHKU SIBISIETCS Pa3BUTHE JIOTMYECKOIO
MBIIIEHHS], HEOOXOAUMOTO, B YACTHOCTH, JIJIsl OCBOEHUS Kypca UHPOPMATUKH, PU3UKH, OBJIaICHUS
HaBbIKAMHU JIEAYKTUBHBIX paccyxieHuid. [IpeoOpazoBaHue reoMeTpudeckux (GopM BHOCHT CBOU
crenu(puUecKuil BKJIaJ B pa3BUTHE BOOOPaKEHUSI, CHOCOOHOCTEN K MaTeMAaTUYECKOMY TBOPYECTBY.

OO0pa3zoBarenbHble U BOCIHTATENbHBIC 33Jaud OOyYCHHMsS MaTEMaTUKE JOJDKHBI PEeIaThCs
KOMIUIEKCHO C Y4Y€TOM BO3PAacCTHBIX OCOOEHHOCTEH 00ydarolmmxcs, celupUKd MaTeMaTHKU Kak
y4eOHOr0 MpeMeTa, OIPEAEIAIONIEro e€ posib U MECTO B 00IIeH cHCcTEME LIKOJIBHOTO 00y4eHHs U
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BOCIIUTAHMS. YUUTENIO MPEJOCTABISAETCS MPABO CAMOCTOATEIBHOTO BHIOOPAa METOIMUYECKUX ITyTeH
U IPUEMOB pelIeHMs 3TUX 3ajad. B opraHumszanum y4eOHO-BOCIMTATENIBLHOTO IPOLECCa BaXHYIO
ponb urparoT 3amaud. OHM SBISIOTCS M IIETbIO, M CPEICTBOM OOYyYEHHS M MaTeMaTHYeCKOIro
pa3BuTHs ydamuxcs. [Ipy miaHupoBaHMM YPOKOB ClEIyeT MMEThb B BHUJY, YTO TEOPETUUYECKUN
MaTepua OCO3HAETCSl U YCBAMBAETCS MPEMMYIIECTBEHHO B IIpollecce peuieHus 3anad. OpraHusys
peleHue 3aj1ad, 1esaecoo0pa3sHo HIMpe UCII0Ib30BaTh UG GEpEeHIMPOBAHHBINA MOIX0 K YUaLMCH.
Huddepennunarys TpeboBaHUN K yJaIuMCs HA OCHOBE JOCTIIKEHHS BCEMHU 0053aTEIbHOTO YPOBHS
MOJrOTOBKM CIOCOOCTBYET pa3rpy3ke HIKOJIbHHUKOB, OOecleuMBaeT HX MHMOCHUIbHON paboToil u
dopmMHpyeT y HHX IIOJIOKUTEILHOE OTHOLICHHE K YydeOe. BaxHBIM yCIOBHEM NpaBUIIBHOM
OpraHu3any y4eOHO-BOCIIMTATENIBHOIO IpolLiecca SBISIETCA BBIOOP YyUUTENEM pPalMOHATIBHON
CHCTEMBI METO/IOB M NMPHUEMOB 00y4YeHHUs, COATaHCUPOBAHHOE COYETAHHE TPAIMIMOHHBIX U HOBBIX
METOA0B OOyuYeHMs, ONTHUMU3UPOBAHHOE HpPUMEHEHHE OOBICHUTEIBbHO-UIIIOCTPUPOBAHHBIX U
HBPUCTHYECKUX METOJIOB, UCIOJIb30BaHUE TexHHueckux cpeacts, KT -komnonenTa. Y4eOHbIN
nporecc HeoOXOAUMO OPUEHTHPOBATh Ha PALMOHAIBHOE COYETAaHUE YCTHBIX M MMCbMEHHBIX BU/I0B
paboThl, KaK MPH U3yYCHUH TEOPUH, TaK U NPU PEIICHUH 33/1a4. BHUMaHue yuuTesst JOJDKHO OBITh
HaMpaBJICHO Ha Pa3BUTHE PEUM ydaluxcsi, JOpMUPOBAHUE Y HUX HABBIKOB YMCTBEHHOT'O Tpyla —
IUTAaHUPOBAHHUE CBOEH pabOThl, OUCK PallMOHAJIBHBIX yTel €€ BBINOIHEHUS], KPUTUYECKYIO OLIEHKY
pe3yJbTaTOB.

- Cnenuduka yuyeGHOro npeamera

[lpenmer MaTemaTMka BKJIIOYAeT  JIB€ MaTEeMAaTUYEeCKUX JUCLUIUIMHBL anredpy M
reomerpuio. IIporpamma mpeamonaraer OJOYHOE W3YyYEHHE OTHX JUCHUIUIMH:  OJOKH
asreOpanyeckoro Marepuaia yepeyrorcs ¢ 0J0KaMu reoMeTpUYECKOro.

MaremMaTrKa UTpaeT BaXHYIO pojib B 001el cucreme oOpa3oBanus. Ho Matemarnka B mIKOJIEe — HE
HayKa U Jla)ke He OCHOBA HayKH, a y4eOHBIH peameT.

B yueOHOM npenmeTe, B OTIMYME OT HAYKU, Mbl HE 00513aHbI Bce J0Ka3biBaTh. bosee Toro, B
pszie ciaydyaeB IpPaBOINOJ00HBIE PAacCyXJIEHUS WIM TOJKOBAHUS, ONMMparoluecs Ha rpaduyeckue
MOJIETIM, Ha MHTYMIIMIO, UMEIOT JJIsl IIKOJBHUKOB 00Jiee BECOMYIO OOIIEKYJIbTYPHYIO LEHHOCTb,
4yeM (opMalibHBIE 10KA3aTENbCTBA.

CrnosxHble MaTeMaTHYECKHE MTOHSATHS BBOAATCS:

— KOI'JIa Y y4YallMXCsl HaKOIUIEH JOCTaTOYHBIN OMBIT AJIS aJ€KBaTHOTO BOCIIPUATHUS BBOJUMOIO
MOHATHSI — OIBIT, COJACHCTBYIOIIMN IMOHMMAaHMIO BCEX CJIOB, COACPXKAILUMUXCS B OMNPEICIICHUU
(BepOanbHBIN OMBIT), U OMBIT HCHOJB30BaHUS TOHITHS HA HATJIAJIHO-UHTYUTHBHOM M pabodem
YPOBHSX (F€HETUYECKUH OIIBIT);

— KOI/Ia y y4alluxcsl MosiBUiIach NOTpeOHOCTh B (hOpMaIbHOM ONPEEICHUU TOHSTHSL.

BnaneHne MareMaTH4ecKUM S3BIKOM M MAaTEMaTHYECKMM MOJEIMPOBAHUEM IO3BOJIIET
YUEHUKY JIydllle OpUEHTHUPOBATHCS B MPUPOJE M OOIIECTBE, CIIOCOOCTBYET Pa3BUTHIO pEUd HE B
MEHBUIEH CTENEHH, YEM YPOKHU PYCCKOTO SI3bIKAa U JINTEpAaTypbl. MaTemMaTnka — npeaMeT, KOTOPBIH
MI03BOJISIET YYEHHMKY MPAaBUJIBHO OPUEHTHPOBATHCS B OKPY)KAIOIIEH NEHCTBUTENBHOCTH U «YM B
MOPSAIOK TPUBOJUT.

N3yueHre MaTeMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIIMTAHHUIO YEJIOBEKa, TOHUMAaHHIO
KpacoTbl M U3SIIECTBA MAaTEeMAaTUYECKUX PACCYKIEHUI, BOCIPHUATHIO T'€OMETpUUYECKUX (opm,
pa3BUBaeT  BOOOpak€HHE,  NPOCTPAHCTBEHHbIE  TpeicTaBieHus.  Mctopus  pa3BUTHSA
MaTEMaTHYeCKOro 3HaHUS JaeT BO3MOXKHOCTb IOMOJHHUTH 3alac HCTOPUKO-HAYYHBIX 3HAHHH
y4amuxcs, chopMUpOBaTh y HUX HPEACTABICHUS O MaTEeMaTHKE KaK YacTH OOIIeueIoBeYecKOil
KYJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHYECKHMMH B€XaMH BO3HHUKHOBEHHS M pPa3BUTHUS
MaTeMaTHYeCKOM HayKH, CyAbOaMH BETUKUX OTKPBITHH, MMEHaMH JIO/ied, TBOPHBILUX HAYKY,
JOJKHO BOMTH B MHTEIJIEKTYaJIbHBIM 0arax Kaxa0ro KyJIbTYpPHOTO YeJIOBeKa.

- MecTo B yueOHOM IJIaHe

CornacHo (enepaapbHOMy 0Oa3HCHOMY y4eOHOMY IUIaHy Ha u3ydeHue marematuku B 10
Kiacce oTBoauTcs He MeHee 170 yacoB u3 pacueTra 5 4 B HEJeINt0, IPU 3TOM pa3/IelieHHue YacoB Ha
U3ydeHHe anreOpsl 1 FTEOMETPUH CIEIYIOLIEe:



102 vaca OTBOOUTCA Ha W3y4EHHUE alreOpanyeckoro mMarepuana u 68 yacoB — Ha U3y4YECHHUE
reOMEeTPUYECKOTO.

KontponbHble paboThl HampaBJeHbl HA MPOBEPKY YPOBHA 0Aa30BOM MOJITOTOBKH y4alluXcs, a
Takke Ha  AudQepeHuUMpOBaHHYIO  TPOBEPKY  BiIaJeHUs  (OpMalbHO-OMEPATUBHBIM
MaTeMaTHYECKUM ariapaToM, CIIOCOOHOCTh K MHTETPALlMU 3HAHUK 110 OCHOBHBIM T€MaM Kypca.

[IpoMexyTOUHBIII  KOHTPOJIb 3HAHWM  OCYIIECTBISIETCS C  IOMOIIBIO  MPOBEPOUHBIX
Temarnueckoe M NPUMEPHOE IOYPOUHOE IUIAHUPOBAHUE COCTABIEHO B COOTBETCTBUU C
yueOHnKamu: «Anredpa 10», Mepansak A.I Ilononckuii B.b, Axup M.C Mocka «BenTtana-I"pady,
2017, T'eomerpus 10, Mepsuak A.I'Tlonouckuii B.B, Sxup M.C Mocksa «Benrana-I'pady», 2017

- YuebOHo-MeTOoau4eckoe ooecneyenue (Y MK)

1. «Anrebpa 10», Mepsnsik A.lIlomonckuii B.b, Sxup M.C MockBa «Bentana-I'pady,

2017,

2. T'eomerpust 10, Mep3nsak A.I'Ilononckuii B.b, Sxup M.C MockBa «Benrana-I'pady,
2017

3. Aunaktaeckue marepuansl 10 kimacc, Mepsnsik A.LITononckuit B.B, SAxup M.C Mocksa
«Benrana-I'pad», 2017

4) TlnaHupyeMmble pe3yJbTaThbl 0CBOEHHS NpeaMera MmateMaTuka B 10 Kiacce

B pe3ynbrare nzyueHus MaTeMaTUKU Ha 0a30BOM YpOBHE YYEHUK JJOJKEH
3Hamv/nOHUMaAmb

- 3HAYEHUE MATEMaTHYECKOW HAYKH JUIS PEIICHUsS 3a]ad, BO3HUKAIONIMX B TEOPUH U MPAKTUKE;
HIIUPOTY U B TO K€ BPEMs OIPaHUYCHHOCTh MPUMEHEHHS] MAaTEeMAaTUYECKUX METOJOB K aHAIU3y U
HCCIIEOBAHUIO TIPOIIECCOB U SBJICHUI B IPUPOE U OOIIECTBE;

- 3Hau€HHUE MPAKTUKH U BOMPOCOB, BO3HUKAIOIIMX B CAMON MareMaruke uis (pOopMHpOBaHUS U
pa3BUTHS MaTEeMAaTU4YEeCKOH HAayKH,; WCTOPHIO BO3HMKHOBEHHS W Pa3BUTUS TE€OMETPHU;
YHUBEpCAJIbHBII XapaKTep 3aKOHOB JIOTUKM MaTEMAaTUYECKUX PacCyKICHHUH, UX MPUMEHUMOCTh BO
BCEX 00JIaCTSAX YEIOBEUYECKOM J1eATENbHOCTH.
yMmemb

- pacro3HaBaTh Ha 4YepTeXkax M MOJENAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH TPEXMEpHBIE
OOBEKTHI C UX ONUCAHUSIMHU, H300paKEHUSIMHY;

- ONUCHIBATh B3aUMHOE PACTIONIOKEHUE TPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE, apIyMEHTHPOBATh
CBOU CYXJIEHUS 00 3TOM pacHoOJI0KEeHUH,;

- aHAJIM3UPOBATh B IPOCTEUIINX CITy4yasiX B3aUMHOE PAcIOOkKEHHE 0ObEKTOB B IPOCTPAHCTBE;

- 1300pa)kaTh OCHOBHbIE MHOTOI'PAaHHMKH; BBIMIOIHATH YEPTEXKH 10 YCIOBUAM 3aj1ay;

- CTPOMTH MIPOCTEUIIINE CEUeHHsI KyOa, TIPU3MBbI, TUPAMUJIbI,

- pewiaTth IUIAHUMETPUUYECKHE U TPOCTEHIINEe CTepeoMeTpUYecKHe 33aJadl Ha HaxXOXJeHHe
reOMEeTPUYECKUX BEJIMYUH (IUIMH, YIJIOB, IIIOIAEH);

- CTOJIB30BATh NP PEIICHUHU CTEPEOMETPUUECKUX 3ajiay MIIaHUMETpU4YecKre (PakThl U METO/IbI;

- IPOBOJUTH JI0Ka3aTeIbHbIE PACCYKIEHHUS B XOJ€ PEIICHU 3a/1ay;

- HUCMOJb30BaTh TNPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKOH JEATENBHOCTH U
MTOBCETHEBHOM KU3HU IS

- UccreoBaHus (MOJICIMPOBAHUS) HECTIOXKHBIX MPAKTHUYECKUX CUTYyallMii Ha OCHOBE MU3YyYEHHBIX
¢dbopMyI1 U CBOWCTB (uUryp;

- BBIYMCJICHHS IUIOLIAJel TOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEI TNPU PELICHUU
MPAaKTUYECKUX 3a/1a4, HWCIONB3Ysl MPH HEOOXOIUMOCTH CHPAaBOYHUKA W BBIYUCIUTEIHHBIC
YCTPOMICTBA.

W3ydyenue anreOpsl M HayaJl MAaTeMaTHYEeCKOro aHajlu3a MO0 JaHHOW MporpaMme
CIOCOOCTBYET (DOPMUPOBAHHUIO Yy YYAIIUXCS JHYHOCTHBIX, MeTanpeIMeTHbIX U NpeIMeTHbIX
pe3yJbTaToB OOyuYeHHUs, COOTBETCTBYIOUIMX TpeOoBaHUSIM (eaepaabHOr0 TOCYAapCTBEHHOTO
00pa30BaTEeNBLHOTO CTAaHAPTA CPEAHETO 00IIero 0Opa3oBaHusl.

JInuHOCTHBIE pe3yIbTaThI:



. BOCIIUTAHUE POCCUMCKON TpaXAAHCKOM HIACHTUYHOCTU: IIATPUOTHU3MA, YBAKECHUS K
OtedecTBy, OCO3HAHMSI BKJIAla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAyKHU;

. (dbopMHpOBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HayK{ U OOLLECTBEHHOM IPAKTUKH;
. OTBETCTBEHHOE OTHOULICHHWE K O0YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAMOPA3BUTHUIO U

caM000pa30BaHMI0 HAa TPOTSHKEHHHM BCEH JKU3HM; CO3HATEIbHOE OTHOLICHHWE K HENPEpPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIIEUTHOW MPOo(hecCHOHAIBHON 1 00IIEeCTBEHHOM NesSTeIbHOCTH;

. OCO3HaHHBII BBIOOp Oyymieil mpodecCHoHaIbHOM AeSTEIPHOCTH HA 0a3e OPUEHTUPOBKH B
mupe mnpodeccuid U MPOPECCHOHAIBHBIX NPEANOYTEHHI; OTHONIEHHE K MNPOopeCcCHOHATBHON
JEATENPHOCTH KaK K BO3MOXXKHOCTH y4acTHsl B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX,
TOCYJapCTBEHHBIX U OOIICHAIMOHAIBHBIX MPo0iIeM; pOpMHUPOBaHUE YBAKUTEIHLHOTO OTHOIICHUS K
TPYIy, pa3BUTHE OIBITA yYaCTHUs B COLUAIBLHO 3HAYMMOM TPY/IC;

. yYMEHHE KOHTPOJIUPOBATh, OIICHUBATh U AHAIM3MPOBATH IMPOLECC M PE3yIbTaT yueOHOH U
MaTEMaTHUYECKOH EATEIbHOCTH;

. YMEHUE YNPABIATH CBOECH I03HABATEIBHOM AESTEIBHOCTHIO;

. YMEHHME B3aMMOJCHCTBOBATh C OJHOKJIACCHUKAMHM, JAETBMH MIIAJUIETO BO3pacTa M

B3POCIBIMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeIOBATEIHCKOM, TPOSKTHOM
U JIPYTHX BUJIAX JICSATCIBHOCTH,
* KPUTUYHOCTb MBIINUICHWA, HWHUIKMATUBA, HAXOAYMWBOCTb, A4AKTHBHOCTbL IIpHU PCIICHUU
MaTeMaTHYECKUX 3a]1ay.

MeTtanpeaMeTHble pe3yJIbTaThI:

. YMEHUE CaMOCTOSITEJIbHO ONPENeNsTh IEJIM CBOCH JICATEIILHOCTH, CTaBUTh W
(dbopMyIpoBaTh I ce0sl HOBBIE 3a/1a4U B y4Eoe;
. YMEHUE COOTHOCHTH CBOM JICHCTBHS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIICCTBIISThH

KOHTPOJIb CBOEH JIeATENbHOCTU B Ipollecce AOCTHKEHUsI pe3yJbTaTa, OMNPEIENATh CIOCOObI
JeWCTBUI B paMKax NpeAOXKEeHHbIX YCIOBUH M TpeOoBaHUI, KOPPEKTHPOBATH CBOU JEHCTBHS B
COOTBETCTBUH C U3MEHSIOLIENCS CUTyalUEH;

. YMEHHE CaMOCTOSITENIBHO NPUHUMATh PEIICHUs, POBOAUTH AHAIN3 CBOEH NEATENBbHOCTH,
MPUMEHSITh Pa3IMYHbIE METO/IbI IO3HAHNUS;

. BJaJIeHUE HaBbIKaMM I[I03HABATENIbHOH, yueOHO-HCCIeI0oBaTeAbCKOW U MPOEKTHOM
NeSITeNIbHOCTH;

. ¢dbopmMHpoBaHUe' TOHATHUMHOTO amnmapara, YMEHUsl CO3/1aBaTh OOOOIIEHUS, YCTaHABIHUBATh
aHaJIOTUH, KJacCu(UUUPOBaTh, CaMOC TOATEIbHO BBIOMPATH OCHOBAHMS W KPUTEPUU JUIS
KJ1accu(uKaIumy,

. YMEHHME YCTAaHHAJIMBaThb [MPUUYMHHO-CIEJICTBEHHBbIE CBSI3M, CTPOUTH  JIOTUYECKOE
paccyxJeHue, yMo3aKiItoueHue (MHIyKTUBHOE, JeTyKTUBHOE 1 TI0 aHAJIOTHH) U JIeJIaTh BBIBOABI;

. dbopMUpPOMAHUC KOMIIETEHTHOCTH B  OOJACTH  HCIMOJB30BaHUS  HWH(OPMAIUOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTH;

. yYMEHHE BUAETh MAaTEMAaTUYECKYIO 3a/1ady B KOHTEKCTE MPOOJEeMHON CUTYalluu B APYTUX
JTUCHUILINHAX, B OKPYKAIOIIEH KU3HU;

. YMEHHE CAMOCTOSITEIIbHO OCYIIECTBISATh MOUCK B Pa3jIMYHbIX MCTOYHMKAX, OTOOp, aHAJM3,
CHCTEMaTHU3allMIo U KJIac cU(UKALUIO HH(POpMAIMK, HEOOXOAUMOM /ISl PEIICHUs] MaTeMaTHYEeCKUX
po0JieM, IPeCTaBIATh €€ B IOHATHOMN QopMe;

. NPUHUMATD pEIlIeHHe B YCIOBUAX HETOJIHOM MM M30BITOYHOM, TOUHOM MM BEPOSITHOCTHOM
nH(pOpMalUY; KPUTHYECKH OICHMBATh W HWHTEPIPETHUPOBATH HHPOPMAIUIO, MOIYyYaeMyl U3
Pa3IMYHbBIX HCTOYHUKOB;

. YMEHHME HCIIOJIb30BaTh MaTeMaTHYeCKHE CpEACTBA HAINISIHOCTH (Trpaduku, TaOIHIIbI,
CXEMBI U JIp.) JJIs WLIIOCTPALMH, HHTEPIIPETALINN, ApTYMEHTALUH;

. YMEHHME BBIIBUTaTh THUIIOTE3bl MpPHU PELIEHUU 3a/]ayd, MOHUMaThb HEOOXOJWMOCTb HX
IIPOBEPKH;

. [IOHMMAHHUE CYIIHOCTH QITOPUTMUYECKUX MPEANUCAHMA M yMEHHE [EHUCTBOBaTb B
COOTBETCTBHHM C MPEATIOKEHHBIM aJITOPUTMOM.



IIpenmeTHbIe pe3yJIbTaThI:

. OCO3HaHME 3HAUYCHHUS MaTEMAaTHKH JUIS TIOBCETHEBHOM )KU3HU YCIIOBEKA;

. IPE/ICTABICHHE O MaTeMaTHYECKOW HayKe Kak cepe MaTeMaTH4eCKOH AesTeNbHOCTH, 00
sTanax e€ pa3BUTHA, O €€ 3HAYMMOCTH JUIS Pa3BUTHS IUBHIM3ALIUH;

. YMCHUC OIIUMCBIBATH ABJICHHUA PCAIbHOTO MUpPA HA MATCMATHYCCKOM SA3BIKC; MMPCACTABIICHUC

0 MaTeMaTUYCCKUX IOHATHUAX U MAaTEMATHYCCKHX MOJCIIAX KaK O BaKHEHIIIEM HHCTPYMCHTApPUHU,
IMMO3BOJIAIOIICM OIMUCBIBATH U U3YYaTh Pa3HbIC IMTPOLECCChI U ABJICHUSA,

. IpeJicTaBjICHHEe 00 OCHOBHBIX IMOHATHSX, HJCAX U METOJAX aareOpbl H MaTeMaTHYECKOrO
aHaamn3a;
. MPEJICTaBJICHHE O TpOIeccax M SABJICHHIX, HMMEIOIIUX BEPOSTHOCTHBIA XapakTep, O

CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B PCalbHOM MHUPC, 00 OCHOBHBIX IOHSATHIX C-)JICMGHT&pHOfI
TCOPHUU BepOHTHOCTeI;'I; YMCHHUEC HaxXOAWUTh M OLCHUBATh BCPOIATHOCTH HACTYILIICHUA COOBITHH B
HpOCTGfIH.IPIX MPAKTUYCCKUX CUTyallUsIX U OCHOBHBIC XapPaKTCPHUCTUKHN CJIy‘-IaI;'IHLIX BCJIIMYHH,

. BJIAICHUC MCTOAAMH [OOKA3aTCJIbCTB U AJITOPUTMOB PCHICHUSA; YMCHHUC HUX IPUMCHATH,
IMPOBOAWUTL AOKA3aTCJIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a4a4;

MPAaKTUYCCKU 3HAYUMBIC MATCMATHUYCCKHUEC YMCHUA W HABBIKH, CIIOCOOHOCTh MX IIPUMCHCHHUA K
PECIICHUIO MATCMATUYCCKUX U HEMATCMATUYCCKUX 3a/lad, IPCAIIoJIaratommue yMCeHH1E:

. pemiatb  pauuOHalbHbBIE, MpPpALMOHAJIbHBIE, MOKa3aTelIbHbIE,  CTENEHHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHU U HEPABEHCTB;

. pelaTts TEKCTOBBIE 3aJaud apuPMETHUYECKUM CHOCOOOM, C IMOMOIIBI0 COCTaBICHHUS H
peLIEeHNs YpaBHEHUM, CUCTEM YPAaBHEHUN U HEPABEHCTB;

. HCIOJIb30BaTh alreOpandeckuil S3bIK JJIs ONMUCAaHHUS MPEAMETOB OKPYXKAIOLIEro MHUpa U
CO3JIaHMSI COOTBETCTBYIOIUX MATEMATUYECKUX MOJIEIIECH;

. BBIMIONHATh ~ TOXKJIECTBEHHBbIE  MpeoOpa3oBaHHs  pallOHAJIbHBIX, HPPALNUOHATHHBIX,
MOKA3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUI;

. BJIAJICHUE HABBIKAMHM UCIIOJB30BAaHUS KOMIIBIOTEPHBIX MPOrpaMM NP PELIEHUHU

MAaTEMAaTHYCCKUX 3aJa4.

Conep:xkanue yue0HOI0 npeamera, Kypca
1. BBeneHue B cTepeOMeTPHIO.

OcCHOBHBIE TOHATUSI CTEPEOMETPUH. AKCHOMBI cTepeomeTpun. CrencTBuUs U3 aKCUOM
crepeometpui. [IpoctpancTBenHble Gpurypsl. HauanbHble npeacTaBiaeHns O MHOTOTPaHHUKAX.
2. TlapanjeabHOCTH B IPOCTPAHCTBE.

B3anmHOe pacnosiokeHue IByX HNpsMBIX B IpocTpaHcTBe. IlapamiensHocTs mpsAMoil u
mwiockoctu. IlapamnensHocTs  miockocteil.  IlpeoOpa3zoBanme ¢uryp B IPOCTPAHCTBE.
[TapannenpHOE MPOEKTUPOBAHMUE.

3. TlepneHAMKYJIAPHOCTH B MPOCTPAHCTBE.

Yron Mexny OpsSMbIMH B IpOCTpaHCTBE. llepneHAMKYyIspHOCTh MPSMOW M IUIOCKOCTH.
[lepnengukynsp W HakJIOHHas. Teopema O TpexX MNEPHEHAUKYISPAX. YTOl MEXAy HpsSMON M
IUIOCKOCTBIO. JIBYyrpaHHBIN yroj. Yroia Mexay IUIOCKOCTSIMH. llepneHauKynaspHblE IIOCKOCTH.
[Tnomanp opTOroHaNIbHON NPOEKIIMU MHOTOYTOJIbHHKA.

4. MHOrorpaHHUKH.

ITonsitne MHOTOrpanHuka. Ilpusma. [lapamtenenunen. ITupamuaa. Yceuennas nupamua.
5. IloBTOpeHne U pacuiupenne cBeleHuii 0 pyHKINH

HaubGonbimee u HaumeHsblnee 3HaueHUs GyHKIuU. YETHBIE W HEUETHBIE (DYHKIMHU.
[Toctpoenne rpadukoB (GYHKUIUH € MOMOLIBIO T€OMETPHUECKUX NpeoOpazoBanuil. OOparHas
¢bynkus. PaBHOCHIIbHBIE ypaBHEHUS! M HEpABEHCTBA. MeTo]l UHTEpBAaJIOB.

6. CrenenHasi pyHKIMA
CrenenHass (QyHKUIMS C HATypaJbHbIM TMokazareneMm. CreneHHass (QYHKIUS C LEJIbIM

nokasarenem. Onpenenenne KopHsa N-ii crenenn. @ynxuus Y = X CpoiicTBa KOpHS N-i cTEneHH.

OmnpeneneHre u CBOICTBAa CTENEHU C pallMOHAJIBHBIM MOKa3aTeneM. MppaioHaibHble ypaBHEHUS.
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Metox  paBHOCWIBHBIX TpeoOpa3oBaHUl NpPH  pEHICHWH HMPPALMOHAIBHBIX  YpaBHEHMH.
HppannoHaiibHbIe HEPABEHCTBA.
7. Tpuronomerpnuyeckne QyHKIHHA

Paguannas mepa yrna. TpuroHomerpuyeckue (QyHKUIMU 4YHUCIOBOTO aprymMeHTa 3HAKH
3HAYEHUH TPUTOHOMETPHUECKUX (GYHKUMNA. YETHOCTP M HEYETHOCTh TPUTOHOMETPHUYECKUX
¢byukuuii. [Tepuomnueckue (ynkiuu. CpoiictBa U rpadukud QyHKIMIA Y = SIN X ¥ Y = COS X.
CpoiictBa u rpaduku ¢yaknmii Yy = tgx mw y = ctg X. OCHOBHBICE COOTHOIICHHUS MEKIY
TPUTOHOMETPUUYECKUMH (QYHKLUAMU OJHOTO M TOro ke aprymeHra. DopMmysbl CIOXKEHHUS.
®opmysl npuBeacHUs. PopMyIibl IBOMHOIO U MOJIOBUHHOTO yriioB. CymMmMa M pa3HOCTh CHHYCOB
(xocunycoB). ®opmyia npeodpazoBaHMsl IPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIUI B CyMMYy.
8. TpuroHomeTpu4ecKkre ypaBHeHHsl 1 HePaBEHCTBA

VYpaBuenue cosX = b. VYpaBuenue sinX = b. YpaBuenus tgx = b u ctg X = b. ®yukuun y =
arccosx, y = arcsinx, y = arctgx uy = arcctgx. TpuroHomeTpudecknue ypaBHEHHUs, CBOASAIIMECS K
anreOpanyeckuM. PelieHne TPUTOHOMETPUYECKHUX YpPaBHEHMH METOJOM  DPAa3JIOKEHHUs Ha
MHOKUTENU. Permenne npocTeimmux TpuroHoMETpUIECKIX HEPABEHCTB.
9. [Ipou3sBoaHAs U ee MPUMEHEHHE

[IpencraBinenune o mpezene (yHKIMHM B TOYKE W O HENPEPHIBHOCTH (PYHKIMH B TOYKE.
3amaun 0 MCHOBEHHOW CKOPOCTH M KacaTelabHOM K rpaduky (ynkuuu. [loHsTHe mpoM3BOIHOM.
[IpaBuia BbIYHMCIEHUS MPOU3BOJHBIX. YPABHEHME KacaTE€JbHOM. INPU3HAKM BO3pPAcTaHUS MU
yObIBaHus ¢yHkuuu. Touku s3xcTpemyma pyHkuuu. [IpuMeHeHre npou3BOIHON IPU HAXOXKAECHUU
HanOOJIBIIET0 U HAaUMEHbIIETo 3HaueHus GyHKmu. [locTpoenne rpadukoB GyHKIHH.



