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T i Anekceit
[evicteutenex: ¢ 21.01.2022 o 21.04.2023

MYHHIHNAJbHOe 010/DKeTHOe 0011e00pa3oBaTe/ibHOE YUpexKaeHne
cpennsisi o6ureodpasoparebHas mkoaa « lllkona Oyaymero»

PaccmoTtpena u coriacosaHa Waeﬂa B JicHicTBHE
Ha 3acefanuu Kadeapsl yautenei Gusnko- Y
MaTeMaTH4eCcKOro LyKiIa U HHGOopMaTHKH ' MPHKA30M JMPEKTOPa

(mporokonNel ot 29.08.2022) MBOV:C(')'U_I (lIxona 6yyimero»

: /A B.TonyGurixnit/
Pykosoaurens kadeapbl /.
Bounnapenko O.10. W
dUO / [pukaz Ne801 ot 30.08.2022.

PABOYAS MMPOTPAMMA YYEBHOI'O IPEJMETA
MATEMATHKA

cpeaHero MojHoro obuiero o6pazoBaHus
Ha 6a30BOM ypOBHE
UL y4aIuxcst 10 «naccos

HopmaruBHBI CPOK peann3aliiv MporpamMmMsl - 2 roaa

1. boneinoe Mcakoso
I'ypbeBckuit ropoackoit okpyr
Kanununrpaackoit odbnactu



IHosicuuTenbLHAA 3aMHCKA

Pabouas nmporpamMmMa cocTaBiieHa Ha OCHOBE:

1. 3akon ®3 Ne273 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoii Deaepanumy;

2. Ilpuxa3 MunuctepcTBa oopazoBanus u Hayku P Ne287 ot 31.05.2021 «O06 yTBep)AeHUU
@®enepanbHoro ['ocynapcTBeHHOro craHiapTa OCHOBHOTO oOmiero oOpa3oBaHus (cC
U3MEHEHUSIMU B pell. mpruka3oB MunobpHayku Poccun ot 29.12.2014 No 1644)»

¢ yue6ubM rutanom MBOY COIII «IlIkona 6yaymero» Ha 2022-2023 y4eOHbIH 1o

4. Ha ocHoBe mporpammbl Matematuka: 5 — 11 xmaccel / A.I'. Mep3mnsk, B.b. [Tononckui,

M.C. Sxup, E.B.byriko — M.: Benrana-rpad, 2012. — 112 c.

w

Jns peanuzanuu nporpaMmmsl ucnoiib3zyerca Y MK:

Mepsmsixk A. I'. AnreOpa um Hauyana mMaTeMaTuyeckoro ananmu3a. ba3oBwiii yposenb: 10
kiacc: yueonuk / A. I'. Mepsnsik, JI.A. Homuposckwii, B. b. [Tononckwuii, M. C. Slkup ; mox. pex.
B. E. [Togonbkckoro. — 7-¢ u3., crepeorurHoe . — M. : [Ipocsemnienue, 2021. I'eometpust 10 kmacc:
yuebnuk / A. I'. Mep3msik, JI.A. Homuposckuii, B. b. [Tononckuii, M. C. Skup ; nmox. pen. B. E.
[Togonwsckoro. — 7-e us., crepeotuninoe . — M. : [Ipocsemenue, 2021.

VYuebHblli  Kypc mOCTpoeH Ha  ocHoBe  (dexepaqbHOrO0  roCyJapCTBEHHOI'O
00pa30oBaTeNbHOTO CTAaHAAPTa C YYETOM KOHIICTIIMM MAaTEMaTHYECKOro OOpa3oBaHUS U
OpPUEHTHPOBAaH Ha TpeOOBaHUS K pe3yibTaraMm oOpa3oBaHus, cozaepkamumcs B IIpumepHoit
OCHOBHOI 00pa30oBaTeIbHON MporpaMMe OCHOBHOTO o0miero oOpa3oBaHus. B HEM Takke
YUUTBIBAIOTCS JOMUHHUPYIOIIUE UAEU U IOJO0KEHHUS MPOrpaMMmbl pa3BUTHS M (HOPMHUPOBAHUSA
YHHUBEpPCAIbHBIX Y4YEOHBIX JEHCTBUM [UIsi OCHOBHOTO oOOHIEro 00pa3oBaHHs, KOTOpHIE
oOecrieunBarOT (HOpMUPOBAHHE POCCHUMCKON TPa’KAaHCKON MICHTUYHOCTH, KOMMYHMKATHBHBIX
KayecTB JIMYHOCTU M CIIOCOOCTBYIOT (POPMHUPOBAHHIO KIIIOUEBOM KOMIETEHLUUU — VMeHUs
Yuumucs.

Iean u 3apa4u Kypca
OOyyeHne MaTeMaTUKEe B OCHOBHOM IIKOJIE€ HAIPABJIEHO HA JIOCTU)KEHUE CIEAYIOIIUX HeJed U
3aJa4:
1) 6 Hanpasnenuu TUUHOCMHO2O PA3GUMUSL:

e (opMupOBaHHKE NMPEACTABICHHI 0 MaTeMaThke (aaredbpe U reoMeTprn) Kak 4acTH
00I11eueI0BeYECKOM KYIbTYpPhI, 0 3HAYMMOCTH MPEAMETa B PA3BUTUH IUBUIU3ALIUN
Y COBPEMEHHOT0 00IIECTBA;

e pa3BUTHE JIOTUYECKOTO ¥ KPUTHYECKOTO MBIIIIEHUS, KYIbTYpbl peuH,
CMOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

e (dopMHpPOBAHNUE UHTEIIEKTYATHHOW YECTHOCTH U OOBEKTUBHOCTH, CTIOCOOHOCTH K
MPEOJIONICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOMIUX U3 OOBIICHHOTO
OTIBITA,

® BOCIUTaHHE KAa4yeCTB JIMYHOCTH, OOECIEUHBAIOMIMX COIHMAIBHYI0 MOOUIBLHOCTB,
CIOCOOHOCTH MPUHUMATh CAMOCTOSATEIbHBIC PEIICHUS;

e (opMHUpOBaHHE Ka4yeCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJanTalid B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE;

e pa3BUTHE WUHTEpeca K MaTEeMaTHUYEeCKOMY TBOPUYECTBY M MaTeMaTHYECKHX
CIIOCOOHOCTEN;

2) 6 MemanpeoMemHOM HANPAGIEHU:

e pa3BHUTHE MPEACTABICHUI 0 MaTEMAaTHKE KaK popMe OMHMCaHUs U METO/IE TO3HAHUS
JNCHCTBUTENLHOCTH, CO3JaHHUE YCIOBUU sl MPHOOpETEeHUs MEePBOHAYAILHOTO
OTIbITa MATEMaTHYECKOTO MOJICTUPOBAHUS;



e (JopmupoBanue  0o0mUX  CHOCOOOB  WHTEIUIEKTYyadbHOW  JCSITEILHOCTH,
XapakTEepHbIX Il MaTeMaTHMKW M SABIIIIOIIMXCS OCHOBOW IIO3HABATEIbHOM
KYJIBTYpPbI, 3HAUUMOU JIJIsl pa3InYHBIX chep YeTOBEUSCKOM IeITeIbHOCTH;

3) 6 npeomemnom HanpasIeHul:

® OBJIaJICHUEC MATEMAaTUYECKUMM 3HAHUSMHU M YMEHUSMH, HEOOXOJUMBIMU JIs
MPOJOJDKCHHST 00pa30BaHMsI, M3YyUEHUS CMEXHBIX TUCIUIUINH, MPUMECHCHUS B
[MOBCETHEBHOM KU3HH;

e co3manue (QyHIAMEHTa Ui MaTeMaTH4YeCKOro pa3BUTHS, (OPMUPOBAHUS
MEXaHU3MOB MBIIUICHUS, XapaKTEPHBIX ISl MATEMATHYECKOU JIEATEIbHOCTH.

Oo01mas xapakTepucTUKa y4eOHOro npeamMera.

Kypc «Anrebpa u Hauama waremarudyeckoro anammza» 10 kiacca BKITIOYaeT
pacuIMpeHHYIO uH(bOpMaLIHIO 0 @yHKyUAX (uémmoble-Heuémuule, cmenenHule,
MPULOHOMEMPUYECKUEe), O MPUSLOHOMEMPUYECKUX VPABHEHUAX, O NPOU3BOOHOU, KOTOPbIE
U3y4arTcs 0J0kaMu. B COOTBETCTBUU C 3TUM COCTaBJICHO TEMATHUECKOE MIIAHUPOBAHUE.

B cBoeil COBOKYIMHOCTH OHU OTPa)KatOT OOTraThlii ONMBIT O0yUYEHUs] MAaTeMaTUKE B HaIlICH
CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TEHACHIUU OTCUECTBEHHOM M 3apyOe)HOW IIKOIbI U
MO3BOJISIIOT ~ PEajiM30BaTh IIOCTABJICHHBIC TIE€pel INKOJBHBIM O00pa3oBaHHMEM e Ha
WH(GOPMALIMOHHO EMKOM U TMPAKTUYECKH 3HAUYMMOM Marepuaie. OTH CoJepiKaTelbHbIe
KOMIIOHEHTbI, pa3BUBasChb Ha MPOTSDKEHUU BCEX JIET OOYYEHHs, €CTECTBEHHBIM 00pa3om
MEPETJICTAIOTCS U B3aUMOJICHCTBYIOT B YU€OHBIX Kypcax.

JlaHHBI Kypc HpHU3BaH CIOCOOCTBOBAaTh IIPUOOPETEHUIO IPAKTUUYECKUX HaBBIKOB,
HEOOXOUMBIX IS MOBCETHEBHOM sku3HU. OH CITy>)KUT 0a30H Ui BCEro JalbHEHIIero N3yueHus
MaTEMaTHKH, CIIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (HOPMUPOBAHHUIO YMEHHS TTOJB30BATHCS
aIrOpUTMaMH.

N3ydenue kypca anreOpsl HalleaeHo Ha (OpMUPOBAHME MAaTEMaTHYECKOIO anmnapara JJs
peleHus 3a/1a4 U3 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, OKPYXKaoleil peanbHOCTH. SI3bIK anreOpsl
MOMYEPKUBAET 3HAUEHUE MAaTEMaTHKU KakK s3bIKa U1 MOCTPOCHUS MaTeMaTHUYeCKHUX MOJeleH,
IPOIIECCOB U SBJICHUN peabHOro Mupa (0HOW U3 OCHOBHBIX 33J]au U3y4eHHsI adreOpsl ABIsETCS
pa3BUTHE aJITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
UHPOPMATUKH; OBJIQJICHUE HaBBIKAMU JENYKTUBHBIX paccyxieHuil. IIpeoOpasoBanue
CUMBOJINYECKUX (OpM BHOCUT CBOM crenupuyeckuil BKJIaJ B pa3BUTHE BOOOpaKeHUS,
CHOCOOHOCTEH K MareMaTHYecKoMy TBOpuYecTBY. [lpyroil BakHOM 3amaueil uzyueHHs anreOpbl
ABJIIETCS TOJIyUEHUE IIKOJIbHUKAMH KOHKPETHBIX 3HaHUM O (QYHKUMAX Kak BakKHeHIen
MaTeMaTHYeCKOM MoJenu JUis ONUCAaHUs M HCCIEeNIOBaHMS pa3HOOOpasHBIX IPOLIECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, 53KCIOHEHIUANbHbIX, MEPUOJUYECKUX U [1p.), UL
(dopMHpoBaHUs y 00YUaIOIIUXCs IPEACTABICHUN O POJIM MATEMAaTHKHU B Pa3BUTHU LIUBUIIM3ALIUU
U KYJBTYpBI.

Takum o00pa3oM, B XOJ€ OCBOCHHUS COJCpXKaHUA Kypca, Yydalluecs IOJIydaroT
BO3MO>KHOCTb!

® Da3BUTH NMPEACTABICHUE O PO BBIYMCICHUN B YEIOBEYECKOM MpakTuke; chopMUpOBaTh
IIPAKTUYECKUE HABBIKA BBINOJIHEHHUSI YCTHBIX, IHCBMEHHBIX, HWHCTPYMEHTAIbHBIX
BBIUMCJIEHUH, Pa3BUTh BBIUNCIUTEIbHYIO KYIbTYPY;

® OBJAJETh CHMBOJMYECKHUM  S3BIKOM  aireOppl W MaTeMaTHMYecKoro  aHallu3a,
COBEpPILEHCTBOBATh (POpPMaTIbHO-ONEPATHUBHBIE aIreOpanuecKue yMEHHUS U HaydUTbCA
MPUMEHSTh UX K PEHICHUIO MATEMaTHYECKUX U HEMaTeMaTHYeCKUX 3a/1ay;

® U3YyYuTh CBOiicTBa M TrpaduKd HOBBIX (YHKIUIH, HAyYUThCS HCIIOJIB30BaTh

(GyHKIMOHATBHO-TpaUUecKre MPEACTaBICHUS Ui ONHMCAHUS W aHAU3a peabHbBIX

3aBUCHUMOCTEIH;

e chopMHpPOBATh MPEJICTABICHUS 00 M3y4aeMbIX MOHATUSAX M METOJaX KaK Ba)KHEHIIMX

CpEICTBAaX MaTeMaTHYECKOT0 MOICTUPOBAHNUS PEATIbHBIX MPOIECCOB U SBJICHUIA.



B kypce anre6per 10 knacca cucTeMaTu3MpylOTCs M 0000IIalOTCS CBENEHHUS O
peoOpa3oBaHUAX ANreOpandecKruX BBIPAKEHUN W PEIIeHUH TPUTOHOMETPUUECKHUX YpaBHEHUH;
y4alIyuecs paclIMpsIoT 3HAHUS O BAKHEHIINX (PYHKIIMOHATIBHBIX TOHATHIX U TpaduKax 4€THBIX U
HEYETHBIX (DYHKIUH, CTETIEHHBIX U TPUTOHOMETPUYECKHX (DYHKIMU. 3HAKOMATCSA C MOHATHEM
MIPOU3BOAHOM.

Conepxxanne kypca reomerpun B 10—I11 kmaccax mpeacTraBieHO B BHAE CIEAYIOIIUX
coJiepkaTenbHbIX paszzfenoB: «llapamienbHocTh B IpocTpaHCTBe», «lleprneHauKyaspHOCTh B
MPOCTPAHCTBE», « MHOTOTrPAHHUKH.

Onucanme Mmecra yqeﬁﬂoro npeamMera B y‘leﬁHOM IJIaHe

Cornaco @enepanbHOMYy 0a3uCHOMY y4eOHOMY IUIaHy Ui 0Opa30BaTEIbHBIX
yupexaenuii Poccuiickoit denepanuu Ha uzydenue anredpsl B 10 kinacce orBomutcs 3 yaca B
Hezento, oot oo0beM 102 yaca, reomerpuu — 2 9aca B Hezlelto, o0l 00beM —68 Jacos.

Pe3yabTaThl 0CBOEHHS Y4eOHOT0 NIpeMeTa

N3ydyenune anreOppl M Hayaja MAaTEMaTHYECKOro aHaiM3a [0 JaHHOM IporpaMme
CHocoOCTBYeT (POPMHUPOBAHUIO Y YUYAIIHUXCS JTUYHOCTHBIX, MeTaNPeAMETHBIX M MpPeJIMeTHbIX
pe3yJbTaToB OOyuY€HUs, COOTBETCTBYIOUIMX TpeOoBaHUsM DenepalbHOrO rocydapCTBEHHOTO
00pa30BaTeNILHOTO CTaHapTa CPEAHEr0 O0IIEero 00pa3oBaHusl.

JIN4YHOCTHBIE Pe3yJIbTAThI:
1) BOCIIUTaHHE POCCUMCKOW TPakJTAHCKOM HWIACHTUYHOCTH: NATPUOTU3MA, YBAXKEHUS K
OreuecTBY, OCO3HaHME BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKU;
2) popMupoBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHON MPAKTHKU;
3) OTBETCTBEHHOE OTHOIICHHE K 00yUEHHUI0, TOTOBHOCTh U CITOCOOHOCTH K CAMOPA3BUTHIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHHUH BCEH OJKU3HM, CO3HATENBHOE OTHOIIEGHHE K
HEMPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCHENTHOW MpodeCcCHOHATBHON W
0OIIECTBEHHOM AESITETbHOCTH;
4) oco3HaHHBIN BEIOOP OyAyIIel mpodecCHOHATEHOM NeITeTbHOCTH Ha 0a3e OpUEHTHPOBKHI
B wmupe mnpodeccuii. u  mpodecCHOHANBHBIX  MPEANOYTEHUI; OTHOILIEHHE K
MpOPECCHOHAIBHON JIEATEILHOCTH KaK K BO3MOXKHOCTH YYacTHUsl B PEIICHUU JUYHBIX,
OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX W OOIIEHAIIMOHAIBHBIX MpodieM; (HopMUpOBaHHE
YBXUTEIBHOTO OTHOIICHHS K TPYIy, Pa3BUTHE OMbITA YYaCTHS B COIMATIHLHO 3HAYMMOM
Tpyne;
5) yMeHHe KOHTPOJIUPOBATh, OIIEHUBATH M aHATTM3UPOBAThH MPOIECC U Pe3yIbTaT YUeOHOM U
MaTeMaTUYeCKOU e TeTbHOCTH;
6) yMeHue yIpaBiIsSITh CBOEH MO3HABATEIBHOMN JESITEIbHOCTHIO;
7) yMEHHE B3aUMOJEHCTBOBATH C OJHOKJIACCHUKAaMH, NIEThbMHU MIQJIIEr0 BO3pacTa H
B3pOCIIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO TMOJE3HOUW, yueOHO-HCCIIeI0BaTENbCKOH,
MIPOEKTHOM M IPYTrUX BUIAX JIEATEIBHOCTH;
8) KpUTUYHOCTh MBIILICHUS], WHUIUMATUBA, HAXOJYMBOCTb, AKTHUBHOCTb IPU PELICHUU
MaTeMaTUYECKHX 3a/1ad.

MeTtanpeameTHbie pe3yJabTaThbl:
1) yMEHHE CaMOCTOSITEIBHO OMNpPENEHATh LUEIU CBOEH JEATEIIbHOCTH, CTABUTh U
dbopmyIupoBaTh s ce0s1 HOBBIC 3a7a9u B YUEOE;
2) yMEHUE COOTHOCHUTH CBOU JEHCTBUS C IUIAHUPYEMBIMH DPE3YJIbTATAMH, OCYLIECTBIIATH
KOHTPOJIb CBOCH JESITETLHOCTH B MIPOIIECCe TOCTHIKCHHS PE3YNIbTaTa, ONMPEACISITh CIOCOOBI



NeHcTBUH B paMKax MpPeUIOKEHHBIX YCIOBHA M TpeOOBaHUM, KOPPEKTUPOBATh CBOH
JICUCTBUS B COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYallUECH;

3) YMEHHE CaMOCTOSTENIBHO IPUHUMATh PELIEHUs, IIPOBOAUTH AHAJIN3 CBOEH JACATEIBHOCTH,
MIPUMEHSATH Pa3JIMYHbIE METO/bI IO3HAHUS;

4) BajicHUEe HaBBIKAMH TI03HABATEILHOW, Y4€OHO-HCCIEAOBATEICKOM H TPOCKTHOU
JIeATEIbHOCTH;

5) hopmMupoBaHre NOHATHIHOTO arnapaTta, yMEHUs CO3/laBaTh 0000IICHNS, YCTaHABINBATD
AQHAJIOTUH, KJIACCU(UIIUPOBATh, CAMOCTOSTEIbLHO BBIOMPATh OCHOBAHUSA U KPUTEPUU IS
KJIaCCU(UKALINY;

6) yMEHUE YCTaHaBIMBATh NPUYUHHO-CIEJACTBEHHBIE CBSI3H, CTPOUTH JIOTMYECKOE
paccyxJieHue, yMO3aKIo4eHue (MHAYKTHUBHOE, JEIYKTUBHOE M IO aHAJOTWUH) U JIeJaTh
BBIBOJIbBI;

7) dbopMHupoBaHHE KOMIIETEHTHOCTH B 00JAaCTH HCHOJNB30BAaHUS HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUH;

8) yMeHHue BHIETh MAaTEMAaTHUECKYIO 3a/1a4y B KOHTEKCTE POOJIEMHOM CUTyalluu B APYTHX
JUCLUHUILIMHAX, B OKpYKalOLIEeH )KU3HU;

9) yMEHHE CaMOCTOSITEJIbHO OCYILECTBIATh MOMCK B pPa3jMYHbIX HCTOYHUKAX, OTOOp,
aHaJIU3, CUCTEMAaTU3allUI0 M KIacCH(pUKauoo UHPOpMAIK, HEOOXOAUMOMN A pelIeHUs
MaTeMaTUYECKUX MPoOJIeM, PEACTABIATh €€ B MOHATHON (hopMe; IPUHUMATh PEUICHUE B
YCIOBUSIX HEMOJHOW WM M30BITOUYHOM, TOYHONH WM BEPOSTHOCTHON WH(MOpMALUU;
KPUTUYECKH OIICHWBATh M WHTEPIPETHPOBATH MHPOPMALIUIO, TIOITYIaEMYI0 U3 Pa3INYHBIX
HMCTOYHHKOB;

10) ymMEHHE HMCIIOJIb30BaTh MAaTEeMAaTHYECKUE CPENICTBA HATMSAHOCTH (TpaduKu, TaOIMUIH,
CXEMBI U JIp.) AJIs WLTIOCTPAIMK, UHTEPIIPETalluU, apTyMEHTAIUH;

11) ymeHHEe BBIABUIATh TUIIOTE3bl NPU PELIEHUM 3aJaud, NOHMMAaTh HEOOXOAMMOCTb HX
IIPOBEPKHU;

12) nOHMMaHKWE CYIIHOCTH QJITOPUTMHYECKUX MPEANUCAHUN M yYMEHHUE JEeWCTBOBATh B
COOTBETCTBUU C MPEITIOKEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:
1) oco3HaHue 3HaYEHHs] MAaTEMaTHUKU B TOBCEIHEBHOM JKU3HU YEIIOBEKA;
2) npeAcTaBIeHNE 0 MaTEMAaTHYECKOI Hayke Kak chepe MaTeMaTHUECKON 1eTeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIsl Pa3BUTHS LIMBUIIN3ALINY;
3) yMEHHE ONUCBHIBATH SBJIEHUS pPEAJBHOTO MHpa Ha MAaTEMaTH4YECKOM  SI3BIKE;
IPEJCTaBICHUE O MaTeMAaTUYECKUX IMOHATUSIX M MaTeMAaTHMYECKUX MOJENSAX KaK o
BaXHEHIIEM MHCTPYMEHTAPHUH, NIO3BOJISIOIIEM ONMCHIBATH U U3y4aTh Pa3Hble IPOLECCH U
SBJICHUS;
4) pencTaBieHre 00 OCHOBHBIX MOHATHSX, HJIESX U METOaX aJireOpbl 1 MaTeMaTHYECKOTO
aHaIIN3a,
5) mpeacTaBiIeHUE O MpOLECCaX U SIBICHUAX, UMEIOLIUX BEPOSTHOCTHBIN XapakTep, O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEaJbHOM MHUpPE, OO0 OCHOBHBIX TOHSATHUSAX
AJIIEMEHTAapHOM TEOpUM BEPOSITHOCTEM; YMEHHME HAXOIWUTh W OLEHUBAaThb BEPOATHOCTH
HACTYIUIGHHSI COOBITUH B TNPOCTEMIINX NPAKTUYECKUX CHUTyallUsiX M OCHOBHBIE
XapaKTEepUCTUKHU CIIy4allHbIX BEJTUYHH;
6) BIaJieHHe METOJaMH JI0Ka3aTelbCTB U aITOPUTMAMU pPEIICHUs; YMEHHE UX MPUMEHSTD,
IIPOBOAMTD JOKA3aTENbHBIE PACCYKACHUS B X0/I€ PELLIEHUS 3a1a4;
7) MIpaKTUYECKH 3HAYMMble MaTeMaTHYEeCKHEe YMEHHS M HaBBIKH, CHOCOOHOCTh UX
IIPUMEHEHHUS K PEIICHNIO MaTEMaTHYECKUX U HEMATEMaTUYECKUX 3aa4, IPEAoaranme
YMEHHE:
® BBITOJIHATH BBIYUCIIEHUS C IEHCTBUTENBHBIMU M KOMIIJIEKCHBIMM YMCIIAMU;
e pellaTh ~ palMOHANIbHBIE,  UpPpAlMOHAJbHBIE,  IIOKA3aTEJbHbIE, CTENEHHBIE WU

TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA, CHCTEMbl YPABHEHUI U HEPABEHCTB;



® peniath TEKCTOBBIE 3a7ayM apu(METHYECKHUM CIIOCOOOM, C MOMOIIBIO COCTaBJICHUS U
pEILIEHUs] ypaBHEHUM, CUCTEM YPaBHEHUHN U HEPABEHCTB;

® JICTIOJIb30BaTh alNreOpanvecKuil S3bIK JJIS ONMUCAHUS MPEIMETOB OKPYXKAIOMIET0 MUpa U
CO3/1aHUSI COOTBETCTBYIOIINX MAaTEMaTHUECKUX MOJEIIEH;

® BBINIOJIHATh  TOXJIECTBEHHbIE IMPE0Opa30BaHUs pPALUMOHANBHBIX, HPPALMOHAIBHBIX,

IIOKAa3aTeNbHbIX, CTCIICHHBIX, TPHTOHOMETPUYECKUX BBIPAKECHUN;

BBITOJIHATH ONIEPALIMU HAJl MHOKECTBAMU;

UCCIeIoBaTh (PYHKIMH C TIOMOIIBIO IIPOU3BOJHOM U CTPOUTH UX TpayKy;

BBIYUCIIATH IUIOMIAIU GUTYp U 00BEMBI TE C TIOMOIIBIO OMPEASIEHHOTO HHTETpaa;

NPOBOJUTH BBIYMCIICHUSI CTATUCTHUECKUX XAPAKTEPUCTHK, BBIIOIHATH MPUOIMKEHHBIC

BBIUNCIICHUS,

e pelaTh KOMOMHATOPHBIE 3a/1a4H;

8) BlIaZicHUEe HaBbIKAMHU MCIIOJIb30BAaHUS KOMIIBIOTEPHBIX NPOrpaMM MpU PELICHUU

MaTEMaTUYECKUX 3a/a4.

TpeGoBaHusi K YPOBHIO OATOTOBKH y4aIMXCsl

Yucia v BeJIMYHHBI.
Buinycknux nayuumuca:

1. omepupoBaTh MOHATHEM «paJUaHHAs Mepa YIiay, BBIIOIHATH IPe0Opa3oBaHus

paauaHHOM MEPBI B IPAyCHYIO M T'PaAyCHOM MEPHI B paJUaHHYIO;
Buinyckuux nonyuum 603mMoiCHOCMb

1. wucnosb30BaTh pa3nUyYHbIE MEPHI U3MEPEHHUS YTJIOB IIPU PELICHUH T'€OMETPUUYECKUX

3aJad, a TAKKE 3a/1a4 U3 CMEKHBIX JUCLMILINH;
Beipakenus
Buinycknux nayuumuoca:

1. omepupoBaTh MOHATHSIMH KOPHS N-I CTENEHHU, CTETIEHU C PalliOHAILHBIM [T0OKa3aTeJeM,
CTETIEHH C JeHCTBUTENbHBIM IT0OKa3aTeseM, Jorapudpma,

2. TIPUMEHSTH IMOHITHS KOPHS N-i CTENEHHU, CTENIEHH C PAIlHOHAIBHBIM TTOKA3aTeNeM,
CTETIEHU C JeHCTBUTENBHBIM ITOKa3aTeNeM, Jlorapupma U X CBOMCTBA B BBIYUCICHUAX U
IIPU PELIECHNN 3a/1a4;

3. BBIIOJHATH TOX/IECTBEHHbIE TPe0Opa30BaHUs BBIPAXKEHHM, CoJepKaLIX KOpeHb N-if
CTEIEHN, CTENIEHU C PALIMOHAJIBHBIM II0KA3aTeIeM, CTENEHU C ACHUCTBUTEIbHBIM
nokasareseM, Jiorapupm;

5. omnepupoBaTh MOHATHUSAMHU: KOCUHYC, CHHYC, TAHT'€HC, KOTAaHI€HC YIJla IOBOPOTA,

apPKKOCHHYC, apKCUHYC, ADKTAaHT'€HC U apKKOTAHIE€HC;

6. BBIONHATH TOXKIECTBEHHBIE TPe0OPa30BaHUS TPUTOHOMETPHUYECKUX BBIPAKECHUH.
Buinycknuk nonyuum 603Mo#CHOCHb.

1. BBINOJHATH MHOTOIIATOBBIE MPEOOPA30BAHUS BHIPAKECHUHN, IPUMEHSS IIUPOKUNA Habop

C1oco00B U MPUEMOB;

2. TPUMEHSTH TOKIECTBEHHBIE MPEOOpa30BaHMs BEIPAKEHUH JUTSI pellIeHHs 3a1a4 U3

pa3IMYHBIX pa3JeNnoB Kypca.
YpaBHeHUsS M HEPABEHCTBA
Buinycknux nayuumuca:

1. pemarts uppanroHaIbHBIE, TPUTOHOMETPUYECKHE, TIOKa3aTelbHbIEe U JIorapudMuieckue
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI;

2. TIOHMMAaTh YpaBHEHHE KaK BaXHEHUIIYI0 MAaTEeMaTHUECKYIO MOJIENb Ul OIUCAHUS U
U3YYEHHUS Pa3HOOOPa3HBIX peaIbHBIX CUTYallul, peniaTh TEKCTOBBIE 3a/1a4H
anredpandeckuM METOA0M;

3. NPHUMEHATH rpaduyeckre NpeaCcTaBIeHNs AJI UCCIeI0BaHNs ypaBHEHUH.

Buinycknux nonyuum 603MOoHCHOCHb .

&



1. oBnazmers mpuéMaMu pelIeHUs] YpaBHEHUH, HEPABEHCTB M CUCTEM YPaBHEHUI; TPUMEHSTh
annapar ypaBHEHMH JJIs pelIeHus] pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEMaTHUKH, CMEXHBIX
IIPEIMETOB, IPAKTUKU;

2. TpUMEHATH rpaduyecKkue NpeACcTaBICHUs AJIs UCCIEJOBAHUS YPABHEHUH, HEPABEHCTB,
CUCTEM YPAaBHEHMM, COJIEPKALINX [TAPAMETPBHI.

DOyHKIUHA
Buinycknux nayuumuca:

1. noHumath U MCNONIB30BaTh (PYHKIIMOHAIBHBIE IOHATHS, A3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaueHUs ),

2. BBINOJHATH NOCTPOEHUE IPaGUKOB QYHKLHUN C TOMOIIBIO FEOMETPUUECKUX
npeoOpa3oBaHMUIA;

3. BBINONHATH IOCTPOEHHE TPAQUKOB BUAA Y = /X, CTENEHHBIX, TPUTOHOMETPHYECKHX,
00paTHBIX TPUTOHOMETPUUECKUX, TIOKA3aTENbHBIX U JOrapUPMUUECKUX (PYHKIIHH;
UCCIIEIOBATh CBOMCTBA (PYHKIINH;

5. TMOHMMATh (PYHKIUIO KaK Ba)KHEHIIIYI0 MAaTEeMaTUYECKYI0 MOJIEIIb JJIsl ONTUCAHUS
MPOIIECCOB U SIBJICHUN OKPYKAIOIIEro MUpa, IPUMEHATh (PYHKIIMOHAIBHBIN S3bIK JIJIS
OIKCAHM U UCCIIeI0OBaHUS 3aBUCUMOCTEH MeX 1y (PU3NUECKMMHU BEITUYHMHAMH.

Buinycknux noayuum 603mM0iCHOCb

1. npoBoauThH UCCIIeAOBaHMS, CBA3aHHBIE C H3YYEHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C
MCIIOJIb30BaHUEM KOMIIBIOTEPA;

2. UCHOJb30BaTh (GYHKLIMOHAIbHbIC IPEJICTABICHHS U CBOWCTBA (PYHKIUH JUIs peLICHUS
3a/1a4 U3 pa3IMYHbIX Pa3/IesioB Kypca MaTEMaTHKU.

JJIeMEeHThI MATEMATHYECKOr0 aHAJIN3a
Buinycknux nayuumcs NOHUMAaTh TEPMUHOJIOTUIO M CUMBOJIUKY, CBSI3aHHYIO C MOHATHIMHU
MIPOU3BOAHOM.
Buinycknux noayuum 603mMoiCHOCMb
1. chopmupoBarh npeacraBieHue o npeaene GyHKIUN B TOUKE;
2. chopMHUpOBaTh MPECTABICHUE O TPUMEHEHUH T€OMETPUUYECKOT'0 CMbICIIAa IPOU3BOTHON

&

B pe3yjbTaTe U3yucHusi rcOMETPUHA HaA 0a3oBOM YPOBHE€ YYCHHUK T0/IKCH

3HATh/IOHUMATh

e 3HAYCHUE MAaTEMAaTUYECKOW HAayKH JUIsl pEeLIEHUs 3a/1a4, BOZHUKAIOIINX B TEOPUHU U IIPAKTHUKE;
LIMPOTY U B TO 7K€ BPEMsI OTPAHUYEHHOCTh IPUMEHEHHSI MATEMATHYECKUX METO/I0B K aHAIU3Y
U MCCJIEJOBAHUIO IIPOLIECCOB U SBJICHUH B IPUPOJIE U OOIIECTBE;

e 3HAYEHUE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAaMOW MaTeMaTuke JUisi GOpMUPOBAHUS U
pa3BUTUSA MaTEMaTUYECKOM HayKH; MCTOPHUIO Pa3BUTHS MOHATHS 4YHUCIA, CO3JaHUsA
MaTEeMaTU4YeCKOr0 aHaIN3a, BOSHUKHOBEHMS U Pa3BUTHUSI TCOMETPUH;

® VHHUBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKM MAaT€MAaTHMYECKUX PAacCyKIEHUH, HX
IPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEUYECKOM NesTeIbHOCTH;

® BEpOSTHOCTHBIM XapaKTep Pa3INYHBIX IPOLECCOB OKPYKAIOIIETO MUPA;

Conep:xanue yueOHOro npeamera (ajaredpa)

OT10op comepkaHusi OOYUYEHHUSI OCYIIECTBISIETCS HA OCHOBE CIIEIYIOIIUX JTHIaKTHICCKUAX
MPUHIIMIIOB: CUCTEMATHU3AIIMS 3HAHUH, MOTYYSHHBIX YYalIUMHICSI B OCHOBHOH IIKOJIE; COOTBETCT-
BUE 00s3aTeIbHOMY MUHUMYMY COJIep>KaHUsl 00pa30BaHUsl B OCHOBHOU IIKOJIE; yCUJICHHE 00IIIe-
KYJIBTYPHOUH HaNpaBICHHOCTH MaTepuana; y4éT MCUXO0JIOT0-MeIarornueckux 0CoOOEHHOCTEeH, aK-
TYaJIbHBIX JIJIT 3TOTO BO3PACTHOTO IMEPHOJIA; CO3JaHKME YCIOBHH IS TIOHUMAHUS M OCO3HAHUS
BOCIIPHHMMAEMOT0 Marepuaia. B mpemimaraeMoM Kypce MaTeMaTHKH BBIACISIOTCS HECKOJBKO
paszienos.

Tlosmopenue u pacwupenue ceedenuit o pynxyuu (12 u)



HauGonpiiee u HaumeHbliee 3HaueHue (yHKuuu. UETHBIE W HEu€THBIE (QYHKIHUU.
[Toctpoenue rpadukoB (YHKIUN C MOMOIIBI0 T'e€OMETpUYECKUX IpeoOpasoBanuii. OOpaTHas
¢dynkuus. PaBHOCHIIBHBIC YpaBHEHUS 1 HEPaBEHCTBA. MeTo1 MHTEPBAJIOB.

Lenb: mOBTOpUTH CHOCOO pEIICHHS HEPaBEHCTB METOJAOM HHTEPBAJIOB, BBIPAOOTAThH
YMEHHE pemaTh MU TNpeoO0pa3oBbIBaTh Tpapukd (QYHKIHA C [OMOIIBIO T'€OMETPHUECKUX
npeoOpa3oBaHuil U MPUMEHSAThH UX MIPU PEIICHUH 3a]au.

Cmenennas gpynryus. (19 u)

Crenennas QyHKIHMS ¢ HaTypaJbHBIM M IIeJIbIM NOKa3zareneMm. Ompesenenne KOpHS N-if
crenenu. ®ynkmus y = Vx. CoiicTBa KopHs N-if cTenenn. Onpe/ienenye 1 CBORCTBA CTETIEHH ¢
palMoHalIbHBIM  MOKa3zaTesneM. MppauuoHalbHble  ypaBHEHHs. MeToa  paBHOCHIIBHBIX
npeoOpa30BaHUi JIJIsl PELICHUs UPPAIIMOHANIBHBIX YpaBHEeHUM. ppalimonansHble HEpaBEHCTBA.

Lenb: BeIpaboTaTh yMEHHUE YUTATh U CTPOUTDH IpaUKu U3ydyaeMbIX QyHKLNM; HAYUUTHCS
peliaTs HppalroHalIbHbIE YPAaBHEHHM W HEPABEHCTB, a TAaKXKe BBINOJIHATH TOXK/IECTBEHHBIC
peoOpa3oBaHus HaJ BHIPAKEHUSMHU.

Tpuconomempuueckasn Gpynxyus (29 u)

Pagnannas mepa yrna. Tpuronomerpuueckue (yHKIUH YHCIOBOTO apryMeHTa. 3HAKH
3HAYEHUI TpUTrOHOMETpUuYecKuX QyHKuud. YETHOCTP M HEYETHOCTH TPUTOHOMETPHUECKUX
byukuuii. [lepuonnunocts pynkuuu. CoiicTBa U rpaduku GyHKIUN Yy = sinx, Yy = coSXx, y =
tgx, y = ctg x. OCHOBHbBIE COOTHOLIEHUS MEXAY TPUTOHOMETPUUECKUMHU (PYHKIHSIMH OJTHOTO U
Toro ke aprymenta. dopmynsl cioxenus. Popmynsl mpuBeAcHUs. DPoOpMyibl JBOWHOTO
aprymeHTa u mojoBMHHOTO yrja. CyMma W pPa3HOCTh CHHYCOB (KOCHHYCOB). DopMyibl
peoOpa3oBaHus MIPOU3BEICHUS TPUTOHOMETPUYECKUX (PYHKIIHIA B CyMMY.

Lenb: 03HAKOMUTH 00YYAIOIIUXCS C TPUTOHOMETPUYECKIMH (PYHKIUSMH U CIIOCOOAMHU MX
npeoOpa3oBaHusl.

Tpueonomempuueckue ypasHenus u nepasencmaa (15 u)

VYpaBHenne cosx = b, sinx =b, tgx =b, ctgx =b. OyHKIUU Y = arccosx,y =
arcsinx,y = arctgx,y = arcctgx. TpuUroHOMeTpUYECKHWE YypaBHEHHUSA, CBOASIIMECS K
anreOpandyeckuM. PelieHre TPUTOHOMETPHUECKUX YPAaBHEHHMH METOJOM pAa3JIOXKEHHUS Ha
MHOKUTENH. Pelenre npocTelmmx TpuroHOMETpUIECKIUX HEPABEHCTB.

[enb: HAy4IUTh pemaTh TPUTOHOMETPUYECKUE YPABHEHHSI HOBOTO BHJIa; MO3HAKOMUTHCS C
(GYHKIMSAMHU apKCHHYCa, apKKOCUHYCa, apKTaHIe€HCa U apaKKOTaHI€HCa U Hay4YUTh IPUMEHATh UX
MIPU PEIIeHUH 3a7ay.

Ilpouseoonas u e€ npumenenue (26 u)

IIpencraBnenue o npexaene QyHKIUM B TOUYKE U O HEMPEPHIBHOCTU (YHKIHMU B TOUKE.
3amaul 0 MTHOBEHHOM CKOPOCTH M KacaTelbHOM K rpaduky ¢yHkuuu. IloHsaTre mpou3BoHOM.
[TpaBuna BbMHCICHUS TPOU3BOJHBIX. YpaBHEHHE KacaTenbHOH. [Ipu3Haku Bo3pacTaHust U
yObiBaHust QyHkuuu. Toukum skcrpemyma ¢yHkiuu. [Ipumenenune IlpoumsBogHolt mnpu
HAXO0XJICHUUM HaAuOONbBIIEr0o W HauMeHblnero 3HaueHus GyHkuuu. lloctpoenue rpadukos
GyHKIHIA.

[lenn: TO3HAKOMHUTBCA C TOHSATHEM TIpeJeNa, HAay4YUThCS COCTaBISAThH YpaBHEHUE
KacaTeJbHON U YMETh MCCle0BaTh (PYHKINIO HA MOHOTOHHOCTb U 3KCTPEMYMBI.

Tloemopenue u cucmemamuzayus yueornozo mamepuana (4 1)

[ToBTOpEeHME M cucTeMaTH3aIMs Y9eOHOTO MaTepuaa 3a Kypc anreopsr 10 kimacca.

KaJIeHZIapHO'TeMaTI/l'leCKOC IJIAHUPOBAHHE

Auredpa
Ne Coaep:xanue yueOHOro MaTepuaa Koa-
MyHKTA BO
4acoB
1. IloBTOpEeHMe M paclIMpeHne CBeIeHUH 0 12
GyHkumnu




1-3 HaunGosnpiiee 1 HanMeHbllee 3HaYCHHS (YHKITAHU. 3
YérHble ¥ HEYETHBIC (DYHKIINU.
4 [TocTpoenue rpadgukoB PyHKIHI C TOMOIIBIO 1
reOMETPHUYECKUX MPeodpa3oBaHuil
5-6 OO6parHas GyHKIUS 2
7-8 PaBHOCWIIbHBIE YPAaBHEHMSI U HEPABEHCTBA 2
9-11 Metox nHTEpBAIOB 3
12 Koumponvnas paboma Ne 1 1
2. CreneHHnasi QyHKIMs 19
13 CrenenHast GyHKIHS C HATYPAJIbHBIM MTOKa3aTeIeM 1
14-15 | CrenenHas GyHKIHS C IIETBIM MOKa3aTeeM 2
16-17 | Onpenenenne xopHs N-it crenenn. OyHKIMI y = VX 2
18-20 | CgoiicTBa KOpHS N-if cTeneHu 3
21 Koumponvnas paboma No 2 1
22-23 | OnpeneneHue ¥ CBOMCTBA CTETICHHU C PallMOHATIBLHBIM 2
nokazareseMm
24-26 | UppauuoHalbHbIE YpaBHEHUS 3
27-28 | Metoa paBHOCHIJIBHBIX IPE0OPa30BaHUM IS PEIICHHUS 2
UppaIMOHAILHBIX YPaBHCHHUI
29-30 | HUppanmnoHaibHBIE HEPABEHCTBA 2
31 Koumponvnas paboma Ne 3 1
3. Tpuronomerpuyeckue GyHKIHU 29
32-33 | Panguannas mepa yria 2
34-35 | Tpuronomerpuueckue QyHKIIUH YHUCIOBOTO 2
aprymeHra
36-37 | 3Haku 3HAUEHHI TPUTOHOMETPUUYECKHUX (PYHKINH. 2
YETHOCTH U HEUETHOCTH TPUTOHOMETPUUECKUX
byHKIMMA
38 ITepuonuueckne GyHKIUU 1
39-40 | CgoiicTBa U rpaduku QyHKIUI Yy = Sinxuy = 2
cos x
41-42 | CpoiicTBa 1 rpaduku QyHKIMH Y = tgxuy = 2
ctg x
43 Konmponvnasa paboma Ne 4 1
44-46 | OCHOBHBIE COOTHOIIICHUS MEXTY 3
TPUTOHOMETPHUYECKUMH (DYHKIIHSIMUA OJTHOTO U TOTO
e apryMeHTa
47-49 | ®opMyITBI CIIOKEHUS 3
50-51 | ®opmynsl NpUBEACHUS 2
52-55 | ®opMyIibl ABOHHOIO U MOJIOBUHHOTO YTJIOB 4
56-57 | CymMMa M pa3HOCTh CHHYCOB (KOCHHYCOB) 2
28-29 | ®opmynsl MpeoOpa30BaHUs MPOU3BEICHHS 2
TPUTOHOMETPUUYECKUX (PYHKLIUH B CYMMY
60 Koumponvnas paboma Ne 5 1
4. TpuroHomeTpuiecKkne ypaBHeHus 1 15
HepaBEeHCTBa
61-62 | YpasHennecosx = b 2
63-64 YpasHeHue Sinx = b 2
65 VpasHenuatg x = buctgx = b 1




66-67 | dyHKIMU Y = arccos X,y = arcsinx,y = 2

arctg x u
y = arcctg x
68-70 | TpuroHoMeTprU4eCKHe ypaBHEHUS, CBOISIIIUECS K 3
anredpanvdecKum
71-72 | PemieHne TpUrOHOMETPUYECKUX YPABHEHUH METOJIOM 2
pa3IoKEeHUs] HA MHOXKHUTEIH
73-74 | PemeHue NpoCTEHIIMX TPUTOHOMETPHUUECKHUX 2
HEPaBEHCTB
75 Koumponvnas paboma Ne 6 1
5. IlpousBoaHasi U e€é NpUMeHeHHe 26
76-77 | IIpencraBienue o npezaene GyHKIIUN B TOUYKE U O 2
HENPEPBIBHOCTH (DYHKIIMH B TOUKE
78 3a7a4M 0 MTHOBEHHOM CKOPOCTH U KacaTeJIbHOM K 1
rpaduky
byHKIIMN
79-81 [ToHsiTHE TPOU3BOTHOM 3
82-84 | IlpaBwmiia BBIYHCICHHUS TPON3BOIHBIX 3
85-87 | YpaBHeHue kacatenbHOM 3
88 Koumponvnas paboma Ne 7 1
89-90 | IIpusHaku Bo3pacTaHus v yObIBaHUS QYHKITUU 2
91-93 | Touku ’KcTpeMyMa QYHKIUN 3
94-96 | [IpumeHeHUe MPOU3BOAHON MPH HAXOKICHUN 3
HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUH (QYHKINH
97-100 | IToctpoenue rpadukoB PyHKIHHA 4
101 Koumponvnas paboma Ne 8 1
IToBTOpEeHue U cucTeMATH3AIUS YHeOHOT O 1
MaTepuaJja
102 HToroBasi KOHTpOJIbHAs paboTa 1
Hror 102

Conep:xxanue yueOHOro npeamera (reomeTpusi)
Beenenne B crepeomerpuio 9 4

OCHOBHBIE MOHATHUA CTEPEOMETPUHU. AKCHOMBI cTepeoMeTpur. ClaeACTBUS U3 aKCUOM CTEPEOMETPUM.
ITpocTpancTBeHHbIE Urypsl. HauanbHble MpeacTaBICHUsS O MHOTOTPAaHHHUKAX.

IHapanieabHOCTH B IpocTpaHcTBe 15 4

B3aumnoe pacrnonokeHre IByX NPSAMBIX B IpocTpaHcTse. [lapamiensHOCTh MPSMON U IIIOCKOCTH.
[NapannensHOCTH MIOCKOCTEH. [IpeodpasoBanue ¢puryp B mpoctpanctse. [lapaniensHoe IpoeKTUPOBAaHUE

IlepneHaAUKYJSIPHOCTH B MPOCTPaHCTBe 27 4

Yron mexay npssMbIMU B IPOCTPAHCTBE. [leprneHuKyIIpHOCTh MPSIMOH U TFIOCKOCTH.
Ilepniennukynsip u HakJIoHHAsL. Teopema 0 TpPEX NEPIEHAUKYISIPAX. YTOJI MEXKIY MPSMOM U IJIOCKOCTBIO.
JByrpanHblii yroi. Yroa Mexay AByMs miockocTsiMu. [leprieHaukysipasie miockoctu. [lmomans
OpPTOTrOHAJILHOM NMPOEKIIMU MHOTOYTI'OJIbHHKA.

MHuororpanHuku 15 4
IIpusma. [Tapannenenunen. I[Tupamuna. Y ceu€Hnas nupamuia.

O06o01IeHe U cucTeMAaTH3AlMsI 3HAHUA yyammxcsa 2 4



Kaneﬂnapno-TeMaanecxoe NJJaHUPOBAaHUE

I'eomerpust

Ne Coaepixanue yueOHOro MaTepuaJa Kou-
MyHKTA BO
4acoB
1. BBeieHue B cTepeoMeTPHI0 9
1-2 OcHOBHBIE IOHATHS CTEPEOMETPUN. AKCHOMBI 2
CTEpPEOMETPUHU
3-4 CrnencTBus U3 aKCUOM CTEPEOMETPUN 2
5-8 [IpoctpanctBennsie purypsl. Hauanbubie 4
IpPEICTABICHUS O MHOTO-
9 Koumponvnas paboma Ne 1 1
2. Ilapa/juieJiIbHOCTH B MPOCTPAHCTBE 15
10-12 | B3aumHOE pacroyioKeHHE JBYX MPSIMBIX B 3
POCTPAHCTBE
13-16 | [MapamienbHOCTH MPSIMOI M TUIOCKOCTH 4
17-19 [TapamiensHOCTh MIIOCKOCTEH 3
20-23 | IIpeoOpa3zoBanue Guryp B mpoOCTPaHCTBE. 4
[TapayuienbsHOE IPOEKTHPOBAHKE
24 Koumponvnas paboma Ne 2 1
3. IlepnieHAUKYJISIPHOCTH B NPOCTPAHCTBE 27
25-26 | Yron Mexay npsiMbIMU B TPOCTPAHCTBE 2
27-29 | IlepneHUKYISIPHOCTD NPSIMON U TIIOCKOCTH 3
30-33 | [lepneHauKyssip ¥ HAKJIOHHAS 4
34-37 | Teopema 0 TpEX NMEepHEHIUKYIAPAX 4
38 Konmponvnasa pabomahNe 3 1
39-41 | Yroa Mexny npsiMOH U IJIOCKOCTBIO 3
42-45 | JIByrpaHHbIi yroi. Yroa Mexy MIOCKOCTIMU 4
46-48 | IlepneHuKyasIpHbIE UIOCKOCTH 3
49-50 [Inomane opTOroHanbHON IPOEKIMU 2
MHOTOYTOJIbHUKA
51 Konmponvnasa paboma Ne 4 1
4. MHOrOrpaHHUKH 15
52-55 | Ilpuzma 4
56-58 | IMapannenenunen 3
59-63 | [Mupamuma 5
64-65 | Yceuennas nupammia 2
66 Koumponvnas paboma Ne 5 1
5. IToBTOpeHune U cucTeMaTu3anus y4ed0HOro 2
MaTepuaJja
67 [ToBTOpEeHME U cucTemMaTu3alys yaeOHOro MaTepuaa 1
3a Kypc reOMeTpUn
68 KonTponbras padota No 6 1
Hror 68




MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHME OBPA3OBATEJIBHOIO
MPOLIECCA

Jlumepamypa:

1. AnreOpa u Havajga MaTeMaTHYECKOTO aHanw3a. ba3oBeiit ypoBeHs : 10 kiacc : yueOHUK /
A. T. Mepznsik, I.A. Homuposckuit, B. b. Tlononckuit, M. C. fAxup ; noa. pen. B. E.
[Togonwsckoro. — 7-e u3a., crepeorunnoe. — M. : IIpocBemenue, 2021. 2. Memoouueckas
Jaumepamypa:

2. MaremaTuka: Anrebpa 1 Hadyajga MaTeMaTHYECKOro aHau3a. ba3oBblil ypoBens : 10 kiacc
: Metogudeckoe nocooue / E. B. bynko, A. I'. Mep3zisk, B. b. [Tononckuit, M. C. Sxup. —
M. : Benrana-I'pad, 2020. — 113 c. : w1 — (Poccuiickuii yaeOHUK)

3. T'eomerpus: 10 knacc: ydeOHUK IS ydaIuxcst 001eo0pa3oBaTeIbHbIX YUpeKACHUH /
A.T'. Mep3isik, B.B. TTononckwii, M.C. Skup. — M.: [IpocBemenne, 2021.

4. Teomerpus: 10 kiacc: qUIAKTUYECKUE MATEPHAIIBL: TIOCOOUE [T yUaIUXCSI
obmieo0pazoBarenbHBIX yapexacauii / A.I'. Mepaisik, B.b. [Tonouckuii, E.M.
Pabunosuu, M.C. Sxup. — M.: Benrana-I'pad, 2017.

5. Teomerpus: 10 knacc: metoanueckoe nocodue / E.B. bynko, A.I'. Mep3msxk, B.b.
[Tomonckuit, M.C. Sxup. — M.:Benrana-I'pad, 2017.

INEPEYEHDb UCIHIOJIB3YEMbIX MUHTEPHET-PECYPCOB

1. Caiit m3narennckoro nentpa «Benrana-I'pad» http://www.vgf.ru/

2. Cucrema y4eOHHMKOB «ANTrOpuTM ycrexa». [IpuMepHass OCHOBHas 0O0pa3oBaTelibHAs
nporpammMa oopasoBatenbHOro yupexaenus http://www.vgf.ru/tabid/205/Default.aspx

3. Tlporpamma mo wMarematuke (5-9 xmacc). W3marensckuii meHtp «Benrtana-I'pad»
http://www.vgf.ru/tabid/210/Default.aspx

4. OO6pasoBaTenbHbIe peCcypchl HHTEpHETa (MaTemartuka) http://wwwe.alleng.ru/edu/math.htm

5. Caiit «JnekTpoHHBIE 00pa3zoBaTenbHbIE pecypch» http://eorhelp.ru/

6. deaepanbHbIil IEHTP HUMPOBBIX 00pa3oBaTeIbHBIX pecypcoB Www.fcior.edu.ru

7. EnunHas xoyutekius mugpoBhIX 00pa3oBaTeNbHBIX pecypcoB WWw.school-collection.edu.ru

8. ITopran «OTkpbITHIH Kiaace» http://www.openclass.ru/

9. Caiit yuntens matrematuku E.M.CaBuenkohttp://powerpoint.net.ru/

10. Kapman mis maremaruka http://karmanform.ucoz.ru/

11. Poccuiickas anextponnas mkona https://resh.edu.ru/

12. SIxmacc https://www.yaklass.ru/

13. UnTepakTuBHas padouas terpais https://edu.skysmart.ru/

14. UurepakTuBHas oOpa3oBaTenbHas mwiatdopma https://uchi.ru/

Ilepuoanyeckas iureparypa:
1. Maremaruka.llpunoxenue k razetre «llepBoe ceHTAOPsI»
2. Xypnan «MaTemaTHKa B IIKOJIE
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