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[TOACHUTEJIBHA S 3ATINCKA

PaGouass mporpaMma BHEYpOUYHOH HESITEIBHOCTH MO MAaTeMaTUYECKOU
IpaMOTHOCTH 17151 9 Kitacca pa3paboTaHa Ha OCHOBE HOPMATUBHBIX IOKYMEHTOB:

1. ®epnepanbHOro 3akoHa oT 29.12.2012 Ne 273-®03 «O06 oOpa3oBaHuu B
Poccuiickon denepanum.

2. ®denepaibHbIX TOCYJApPCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB
OCHOBHOTO 001ero oOpa3oBaHHs, YTBEPXKICHHBIX MpUKa3oM MuUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®@eneparuu ot 17.12.2010 Ne 1897 (nanee
dI'OC O00) PenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3zoBaHuun
B Poccuiickoit denepanum».

3. [Ipukaza MunoOpazoBanust PO ot 09 maprta 2004 r. Ne 1312 «O6
yTBepxkIeHUU (penepanibHOro 0a3MCHOTO y4eOHOro MIaHa U MPUMEPHBIX YUEOHBIX
IaHoB JuIi  oOpa3oBaTenbHBIX  yupexaeHuid  Poccuiickort  ®enepanuu,
peaTu3yIonmx MporpaMMbl 00IIEro 00pa3oBaHUs

4, [lopsinka opraHM3anuu M OCYLIECTBIEHHUA  00pa3oBaTEIbHON
NEATEILHOCTH 1O  OCHOBHBIM  00IIe00pa3oBaTelbHBIM  IporpaMmaM -
oOpa3zoBaTeIbHBIM MpOrpaMMaM HayajJbHOTO OOIIEero, OCHOBHOTO OOIIEro u
cpenHero o01mero o0pa3oBaHUs, YTBEPXKICHHOTO MpUKa3oM MUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparum ot 30.08.2013 Ne 1015;

5. [ToctanoBnenus [IpaButennsctBa PO ot 29 nekabpst 2010 roma Ne 189
«O06 ytBepxaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMUOTIOTHIECKUE
TpeOOBaHUSI K YCIOBHSIM W OpraHu3aluu OoO0ydeHHs B 0011e00pa3oBaTeIbHBIX
YUPEKICHUIX.

6. denepanbHOTO  TEpeyHs  y4eOHMKOB,  PEKOMEHIYEMBbIX K
WCIIOJB30BAaHUIO TIPU peaN3alMid HWMEIOUIUX TOCYJAPCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeIbHBIX MPOTPAMM HA4YaJIBHOTO OOIIEro, OCHOBHOTO OOIIETo, CPETHETO
oOmiero oOpa3oBaHus, YTBEP)KIECHHOTO MPUKa30M MHHHCTEPCTBAa MPOCBEIICHUS
Poccutickoit @enepanuu ot 28.12.2018 No 345;

1. [lepeuns opraHuzanuii, OCYUIECTBISIONIUX BBINYCK  Y4YEOHBIX

HOCO6Hﬁ, KOTOPBIC AOIIYCKAIOTCA K HMCIIOJIB30BAHHIO IIPU PCAIM3allMi UMCEIOIIHX



TOCY/IapCTBEHHYIO aKKpPEAUTALMI0O 00pa3oBaTelIbHBIX MPOTpaMM HaudyajgbHOTO
0O0IIIer0, OCHOBHOTO OOIIEro, cpeaHero ooOiero oopazoBaHUs, YTBEPKIACHHOTO
npukazoM MuHHCTEpPCTBa 0Opa3oBaHMsl W Hayku Poccuiickoit ®denepanuud OT
09.06.2016 Ne 699;

[Iporpamma  HameneHa  Ha  pa3BUTHE  CIIOCOOHOCTH  4eJIOBEKa
bopMyIMpoBaTh, IPUMEHATH U UHTEPIPETUPOBATH MATEMATUKY B Pa3HOOOPA3HBIX
KOHTEKCTaX. OJTa CHOCOOHOCTh BKIIIOYAET MaTEMaTHYECKUE PACCYKICHUS,
UCIIOJIb30BAaHUE MaTeMaTHYECKUX MOHSATHUH, mpoienyp, HakToB U MHCTPYMEHTOB,
4yTOOBI ONHCaTh, OOBSICHUTh M MpeAcKa3aTh sBJICHHS. OHA MOMOraeT JIOJsIM
NOHATh pOJIb MAaTeMaTHUKM B MHpPE, BBICKA3bIBaTh XOPOLIO OOOCHOBAHHBIE
CYXJCHMS W NPUHUMATh PEUICHHs, KOTOpble HEOOXOAUMBI KOHCTPYKTHBHOMY,
AKTUBHOMY M Pa3MBILUISIONIEMY I'PaXKIaHUHY.

AKTYAJIBHOCTD ITPOI'PAMMBI:

L]envio npoecpammel. SBISIETCS PA3BUTHE MATEMAaTUYECKON TIPaMOTHOCTH
y4damuxcs 9 KjIaccoB Kak MHAMKATOpa KadyecTBa M 3(P(EKTUBHOCTH 00pa3oBaHUs,
paBEHCTBA JI0CTyIa K 00pa30BaHMUIO.

OcHosHble 3a0auu npocpammbl.

— pacCIIMpPUTh MPEACTABICHUE YYAIIUXCS O MPAKTHYECKOW 3HAYMMOCTH
MaTeMaTHUECKUX 3HaHMM, 0 cepax MPUMEHEHHs MaTeMaTHUKH B €CTECTBEHHBIX
HayKax, B OOJAaCTH TyMaHUTApHOW JAESITENIbHOCTH, HMCKYCCTBE, MPOU3BOICTBE,
ObITy; Cc(GOpPMHpPOBAaTH HAaBBIKM TNE€peBOJia MPUKIAAHBIX 3aJad  Ha  S3BIK
MaTeMaTHKH, c(HOPMHUPOBATh YCTOMUMBBIA MHTEpPEC K MaTeMaTHKe, Kak K 00acTu
3HAHMU;

- chopMupOBaTh MpPEACTABIEHUE O MaTeMaThKe, Kak O 4YacTH
00II1eYeI0BEYECKOM KYJIbTYphl; ClIOCOOCTBOBATh MOHMMAHUIO €€ 3HAUUMOCTH JJIs
OOIIECTBEHHOTO Mporpecca; yoeauTh B HEOOXOIMMOCTH BIIAJIEHUsI KOHKPETHBIMU
MaTeMaTUYECKUMU 3HAHUSIMH M CHOCOOAMM BBINOJIHEHUS MaTEeMaTHYECKHX
npeodpa3oBaHUA TUTSL WCIIOJIb30BAHUS B MIPAKTUYECKON

ACATCIIBbHOCTH, 00ecCIeYnuTh BO3MOYKHOCTD IMOTPYKCHUA B PA3JIMYHBIC BHIBI



JEATETLHOCTH B3POCIIOTO YeJIOBEKa, OPUEHTHPOBATh HA Mpodeccuu, CBI3aHHBIC C
MaTEeMaTUKOM;

— pa3BuBaTh JIOTUYECKOE MBIIUICHHE, TBOPUYECKHUE CIOCOOHOCTU
OoOy4YaromMxcs, HABBIKM MOHOJIOTMUECKOW peud, YMEHHUS YCTaHABIIMBATh
NPUYUHHO-CJICJACTBEHHbIC  CBSI3M,  HAaBBIKK  KOHCTPYKTHBHOTO  PELICHUS
MPAaKTUYECKUX 3a]1a4, MOACIUPOBAHUS CUTYallUid pEaJbHBIX MPOLIECCOB, HABBIKU
MPOEKTHOW U MPAKTUYECKON JEATEIbHOCTU C PEaTbHBIMU 00BEKTAMU;

— YMEHUE BHITIOJHATH OCHOBHBIC apU(PMETHICCKHUE ICHCTBUS;

- HAaXOJIUTh M U3BJIEKaTh HYXKHYIO HH(OpPMAIMIO U3 TEKCTOB, CXEM,
PUCYHKOB, TaOJIMIl, JUarpaMm, MPEACTABICHHBIX KaKk Ha OyMaXXHBIX, TaK U
AIIEKTPOHHBIX HOCUTEIISIX;

- aHAIM3UPOBaTh U 0000ATh (MHTETPUPOBATh) UHPOPMAIIHIO B pa3HOM
KOHTEKCTE;

— OBJIaJICTh YHUBEPCAIBLHBIMU CIIOCO0AMU aHAJIN3a UH(POpMALIH U €€
WHTETpaly B €IMHOE 11€JI0€;

— pa3BUTHE YMEHUN TPUMEHATh W3YUYEHHbBIEC TOHSTHUS, PE3YJbTaThI,
METO/IbI JIJIs1 pEIIEHUS MPAKTUYECKUX 3a/a4.

Pabouas nporpamma cocrtaiieHa B cooTBeTcTBUU ¢ PI'OC OO0 1 yueOHbIM
mianoMm MBOY COII Ne97 (obGsi3atenpHass 4acTh) B 9 Kiacce Ha HM3ydYCHHUE
npeaMeTa «MartemaTtrudeckasi TpaMOTHOCTE» OTBeAEH | yac.

Uroro: 1 yac B Henento, 34 yueOHbIe Henenu, 34 yaca B ro/I.

VYyebnnk: Marematudeckasi rpaMOTHOCTh. COOpPHUK JTATIOHHBIX 3aJIaHHM.
VYuebnoe mocobue. KomanmeBa I'ammna CepreeBna, Kpacusanckas Kiapa
AJlekceeBHa

B Meromuueckoit cucremMe O0OydeHHsS MPETyCMOTPEHO HCIIOIb30BaHUE
nM(POBBIX 00pa30BaTENbHBIX PECYPCOB MO MH(pOopMaTuke U3 EnuHON KouieKuu
LHOP (http://school-collection.edu.ru) m wu3 komrekiuu Ha caite DPIOP
(http://fcior.edu.ru).

1. IJIAHUPYEMBIE PE3YJIBTATHI U3YUEHUSA KYPCA



http://fcior.edu.ru/

N3ydenne »IeKTUBHOrO Kypca B 9 Kiacce OCHOBHOM IIKOJBI JaeT
BO3MOXKHOCTh 00YYaIOIIUMCS IOCTHYb CIEIYIOIINUX Pe3yIbTaTOB:

JIn4HOCTHBIE Pe3y/IbTAThI:

1. I'pasicoanckoe 6ocnumanue: TOTOBHOCTh K BBITIOJHEHHUIO O0S3aHHOCTEN
rpaXJaHUHA W peald3alliy €ro IpaB, yBaKEHUE IpaB, CBOOOJ U 3aKOHHBIX
WHTEPECOB JPYrUX JIOACH; aKTUBHOE y4acTHE B KMU3HU CEMbH, IIKOJbI, CTPAHBI;
NOHUMAHUE POJU PA3JIMYHBIX COLMAIBHBIX HHCTUTYTOB B JKM3HU YEJIOBEKA;
npejacTaBieHne 00 OCHOBHBIX IpaBax, CBOOOJAX M OOS3aHHOCTSAX TIpakJIaHWHA,
COLIMAJIBHBIX ~ HOpMax M  MPaBWIAX  MEXJIMYHOCTHBIX  OTHOIIEHUW B
NOJIUKYJIBTYPHOM ¥  MHOTOKOH()ECCHOHAJIBHOM  OOIIECTBE; TOTOBHOCTh K
pa3HOO0Opa3HON COBMECTHOM EATEIbHOCTH, CTPEMIIEHUE KO B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOLIH.

2. Ilampuomuueckoe 6ocnumaHue: TPOSIBICHUE HHTEpECa K HCTOPUHU U
COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM MaTEMaTUYECKONM HAyKH; IEHHOCTHOE
OTHOUIEHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-MATEMATHKOB.

3. [lyxoeno-upascmeennoe 6ochumaHue: OPUEHTALUS HAa MOpPAJbHBIE
LEHHOCTH U HOPMBI B CUTyallUsIX HPABCTBEHHOT'O BHIOOPA; TOTOBHOCThH OLIEHUBATh
CBOE ITOBEJECHUE W IOCTYINKH, [MOBEJECHUE U MOCTYNKU IPYTUX JIOJAEH C TO3ULUU
HPaBCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUN MOCTYIIKOB;
aKTUBHOE HENpPUITHE acCOUUalIbHBIX IOCTYNKOB, CBOOOAA W OTBETCTBEHHOCTb
JMYHOCTH B YCIIOBUSAX UHJMBUIYaJIbHOTO U OOLIECTBEHHOI'O MIPOCTPAHCTBA.

4. Ocmemuueckoe 6ocnumanue — BOCIPUATUE HCTETUUECKUX KadyecTB
re€OMETPUH, €€ TapMOHUYHOTO MTOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.

5. @usuueckoe eocnumaHue, ¢hopmuposanue Kyibmypvl 300p06bs U
IMOYUOHANLHO2O 01A20N0NYYUs: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/10POBBIO
¥ YCTaHOBKAa Ha 3/IOPOBBIN 00pa3 >KU3HU; COOIIOJCHUE MPaBWJ OE€30MacHOCTH, B
TOM YHCJE HABBIKOB O€30MacCHOTO TOBENEHUS B HWHTEPHET-CPENE; YMEHHE
NpUHUMATh ce0s U JIPYTUX, HE OCYXast; CPOPMUPOBAHHOCTh HaBbIKA peQIICKCUH,

IMPHU3HAHUEC CBOCTO IIpaBa HaA OIHI/I6I(y M TAKOTI'0 K€ IIpaBa APyroro 4C€JI0BCKaA.



6. Tpyoosoe eocnumanue: YCTAaHOBKA HAa AKTUBHOE Yy4YacTUE B pELICHUHU
IIPAKTUYECKUX 3aJa4 TEXHOJIOTMYECKOW M COLMAIBHOW HAIpPaBJICHHOCTH,
CIIOCOOHOCTh MHUILIMUPOBATH, IJIAHUPOBATh U CAMOCTOATENLHO BBIOIHITH TAKOTO
poJa AESATEeNbHOCTh; MHTEPEC K MPAKTUYECKOMY M3Y4YeHHIO Tpodeccuil u Tpynaa
Pa3IMYHOrO POJia, B TOM YHCIIE HA OCHOBE MPUMEHEHHUS U3Yy4aeMOro MPEAMETHOTO
3HAHMS; OCO3HAHWE BAXHOCTH OOY4YEHHS Ha MPOTSHKEHUM BCEH KUZHMU IS
YCIIEITHOW MPOQeCcCCUOHANBHOMN NeATEIPHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUN
JUISL 3TOr0; OCO3HAHHBIM BBIOOP M TIOCTPOCHUE WHAMBUIYAIbHON TPaeKTOPUU
o0pa30BaHHs W IKU3HEHHBIX IUIAHOB C YY€TOM JIMYHBIX W OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEN.

7. Oxonocuveckoe  ocnumanue:  OpPUEHTAllUd HA  NPUMEHEHUE
F€OMETPUYECKUX 3HAHUM NJIs pelieHus 3a7ad B OOJaCTH OKPYKAIOIIEH cpensbl,
MOBBIIIEHUE YPOBHS SKOJIOTHYECKON KyIbTYphL.  &. [lennocmu HAYYHO20
no3Hanus — (QOPMUpPOBaHME ©  pa3BUTHUE TIO3HABATEIbHBIX MOTHBOB,
HaIlpaBJICHHBIX Ha MOJYYEHHWE HOBBIX 3HAHUI MO T€OMETPUU HEOOXOIUMBIX IS
0O0BsICHEHHsI HaOJII0aeMbIX MPOLIECCOB U SIBICHUN, OTBETCTBEHHOE OTHOIICHUE K
YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTh OOYy4YalOIIMXCA K CaMOPa3BUTHIO U
caM000pa30BaHUI0 Ha OCHOBE MOTHBALMM K OOYYEHHUIO U IO3HAHUIO; YMEHHE
KOHTPOJIMPOBATh TMPOLECC H  pe3ylbTaT Yy4eOHOW ©  MaTeMaTUYECKON
NEATEIIbHOCTH; KPUTUYHOCTh  MBINUICHUS, WHULIHMATUBA, HAXOI4YUBOCTb,
AKTUBHOCTb IIPU PEIICHUU MATEMATUYECKUX 3a/1a4.

MeTtanpeaMeTHbIe pe3yJbTaThI:

- YMEHUE CaMOCTOATENLHO ONPEACIISTH 1IeJIM CBOEro 00y4eHUs!, CTABUTh
u (opmynupoBaTh il ceOsi HOBbIE 3amayu B yu€Oe, pa3BUBaTh MOTHBBI U
MHTEPECHI CBOEH MTO3HABATEIBLHOU JAEATEIBHOCTH;

- YMEHHUE COOTHOCUTH CBOM JIEVCTBUS C IUIAHUPYEMBIMU PE3YyJIbTATAMU,
OCYILECTBJIITh KOHTPOJIb CBOEH JIESATENBHOCTH B IPOLIECCE JTOCTHKECHUS
pe3ynbTaTa, ONpesesTh COCOObl IEUCTBUI B paMKax MPEIOKEHHBIX YCIOBUHN U
TpeOOBaHUil, KOPPEKTUPOBATH CBOM JACUCTBUS B COOTBETCTBHM C HM3MEHSIOIICHCS

CUTYaIUEH;



- YMEHHE OTPEACIAThH MOHATHS, CO3AaBaTh 0000IIEHHS, yCTaHABIUBATh
aHaJIOTUH, KJIacCU(PHUIIMPOBATH;

- YMEHUE YCTaHaBJIMBATh TMPUYUHHO-CIICJCTBEHHbIE CBS3U, CTPOUTH
JOTHYECKOE pacCyXJIE€HHE, YMO3aKIIoueHUE (MHIYKTUBHOE, IEAYKTHBHOE H TIO
aHAJIOTUM) U JIeJaTh BBIBOJIbI;

- yMEHUE TOHUMATh U UCIOJIb30BaTh MaTEMaTUYECKUE CpEACTBa
HarSIMHOCTH  (Tpaduku, TaOMWIBI, CXeMbl W JAp.) I  WLIIOCTPAIlUH,
WHTEPHpETALNN, apPTYMEHTAIIUN;

- YMEHHE BBIJBUTaTh TUIIOTE3bl TPU PEIICHWH 3a/]ad, TOHUMATh
HEO0OXOIMMOCTb UX MPOBEPKU;

- NOHMMAaHHE CYIIHOCTH aJTOPUTMUYECKUX MPEINUCAaHUN U yMEHHE
JICHICTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM allTOPUTMOM.

IIpenmeTrHble pe3yJibTaThl:

Obyuarowuiics Hayyumcs.:

. UCIIONB30BaTh rpapuueckoe MpeCTaBICHUEe MHOXKECTB AJIs OMUCAHUS

peaNbHBIX TIPOILIECCOB M SIBJICHUM, TpPH PEIICHWH 3aJad JPYTruxX Yy4ueOHBIX

MPEIMETOB;

. OLICHUBATh PE3YyJIbTAThl BBIYMCICHUM IIPU PEIIEHUU IPAKTUYECKUX
3a1ad4;

. BBITIOJIHSTH CPABHEHUE YUCEII B PEATbHBIX CUTYALHSX;

. COCTaBJISITb YHWCJIOBBIE BBIPAXKEHUSI NPU PEIIEHUH TPAKTUUYECKUX

3a/1a4 ¥ 3a7a4 U3 APYrux yueOHbIX MPEIMETOB,;

. MMOHUMATh CMBICJI 3aMIMCH YUCJIA B CTAHAAPTHOM BUJIE;

. orepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHEM «CTaHIApPTHAs 3aIHCh
quciay;

. COCTaBJISITh U pPEIIATh JIMHEWHBIC YPABHEHUS IPU PEIICHUH 3a]1ad4,

BO3ZHMKAIOIIUX B IPYTUX yU4EOHBIX MPEAMETAX;
. HCIIOJIB30BaTh TpadUKU peaybHBIX MPOILIECCOB U 3aBUCUMOCTEH st

OIIPCACICHUA HUX CBOMCTB (HaI/I6OJ'IbH_II/Ie N HAMMCHBIINC 3HAYCHHA, ITPOMCIKYTKH



BO3pacTaHus U yObIBaHUS, 00JIACTH MOJIOXKUTEIbHBIX U OTPUIATEIbHBIX 3HAUCHUHN
U T.IL);

. UCTOJIb30BaTh CBOWCTBA JIMHEHHON (QyHKIMU M ee TpaduK mpu
pelleHny 3a7a4 U3 APYyTrux y4eOHbIX MPeIMETOB;

. OLIEHMBATh KOJIMYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM IIepedopa;

. UMETh TPEACTABICHHE O POJM TPAKTUYECKU JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHIA;

. CpaBHUBATh OCHOBHBIE CTaTUCTHYECKHE XapaKTePUCTUKH,

IMOJYUYCHHBIC B IIPpOHCCCC PCHICHUA HpHKHaHHOﬁ 3a/lauy, HU3Yy4YCHHUS PCaIbHOIO

SIBIICHMS,

. OIICHUBATh BEPOSTHOCTD PEATIbHBIX COOBITUI U SBJICHUN B HECIOKHBIX
CUTyalUsIX;

. BBIJIBUTaTh THUIIOTE€3bl O BO3MOKHBIX IIPEACIBHBIX 3HAYEHUSIX

MCKOMBIX B 3a/1a4€ BEJIMYUH (JIeTIaTh IPUKUIIKY);

. UCIIOJB30BaTh CBOMCTBA TE€OMETPUYECKUX (UIyp Ui pelieHus
TUMNOBBIX 33J1a4, BO3HUKAKIOUIMX B CHUTyalUsAX IIOBCEAHECBHOM JKU3HU, 3a1ay
MPAKTUYECKOTO COJICPIKAHUS;

. WCIOJIb30BaTh OTHOLIEHMS JUIsl PEIIEHUs MNPOCTEHMIIMX 3ajaady,
BO3HUKAIOLIMX B PEAIBHOM KU3HU;

. BBIUHCIISITh PACCTOSIHUSI HA MECTHOCTHM B CTAaHIAPTHBIX CUTYyalHUsX,
IJIOMAA B TPOCTEUIINX CIIy4asX, NPUMEHATh (QOPMyJbl B MPOCTEHIINUX
CUTYyalUsIX B OBCEIHEBHOW KU3HU;

. BBITIOJTHATH TTPOCTEHIIINE MOCTPOSHUS Ha MECTHOCTU, HEOOXOUMBIE B

pEATBLHOM )KU3HU,

. pacno3HaBaTh JIBUIKEHHE 0OBEKTOB B OKPYKAIOILIEM MHUPE;
. pacro3HaBaTh CHMMETPUYHBIE (DUTYPHI B OKPYKAIOIIEM MHUPE;
. UCIIOJB30BaTh BEKTOPBI Ul PEIIEHUS NPOCTEMIIMX 3a1ad  Ha

OMnpeaACICHUC CKOPOCTH OTHOCUTCIILHOI'O JIBHUKCHMU.

Obyuarowuiics noxy4um 03MONCHOCb.



. CTPOUTH LIENOYKH YMO3AKIIOUEHN HA OCHOBE MCIIOJIb30BAHUS MPABUII
JIOTUKH;

. UCIIOJB30BaTh  MHOXKECTBA, OINEpPAlMM C  MHOXECTBAMH, HX
rpaguvecKoe MpeACTaBICHUE I ONTMCAHUS PEATBHBIX MPOIIECCOB U SIBJICHUM;

. OPUMEHATh TpaBWIa MPUOJIMKEHHBIX BBIYUCICHUM MpPU pEHICHUU
MPaKTUYECKUX 3a]1a4 U PEUICHUH 3a1a4 IPYTUX YUYEOHBIX MPEIMETOB;

. BBINOJIHSTh CPAaBHECHHUE PE3YJIbTATOB BBIUYHUCICHUNA TPH PELICHUA
MPaKTUYECKUX 3a]1a4, B TOM YHCJI€ TPUOJIMKEHHBIX BHIYMCIICHUI;

. COCTaBJISITb M OLCHWBATH YHWCJIOBBIE BBIPAXKCHUS TMPH PEIICHUU
MPaKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB;

. 3aIIUCBhIBATh U OKPYIJVISATH YKCIIOBBIE 3HAUCHUS PEAJIbHBIX BEIIMYUH C
MCMOJIb30BAaHUEM PAa3HBIX CUCTEM U3MEPEHUS;

. BBITIOJIHATH MIPeoOpa30BaHusl U IEUCTBUS C YHCIIaMU, 3alIUCAHHBIMU B
CTaHJIAPTHOM BUJIE;

. BBITIOJIHATh Mpeo0pa3oBaHus aJIreOpandecKux BBIPAKEHUN MpHU
pEIIeHUH 337249 JPYTUX YYEOHBIX MPEIMETOB;

. COCTaBJISITh W peElIaTh JIMHEHMHBIE W KBAJpPAaTHbIE ypaBHECHUS,
YPaBHEHUSI, K HUM CBOJSILIUECS, CUCTEMbI JJTUHEVUHBIX YPAaBHEHUN, HEPABEHCTB IIPU
pEIICHUH 33724 IPYTUX YIYCOHBIX TPEIMETOB;

. BBITIOJIHATH OIIEHKY MPAaBAONOI00MUSI PE3yIbTaTOB, MOJIyYaeMbIX MPHU
PELICHUM JIMHENHBIX U KBAJIPAaTHBIX YPABHCHUN U CUCTEM JIMHEHWHBIX YPABHEHUH U
HEPABEHCTB IPHU PEIICHUH 3a/1a4 JPYTUX y4eOHBIX IPEAMETOB;

. BBHIOMpaTh COOTBETCTBYIOIIME YypaBHEHHUS, HEPABEHCTBA WJIM HX
CUCTEMBI [UJIi COCTAaBJICHUS MAaTEMaTUYECKOM MOJENHM 3aJaHHOW pealbHOU
CUTYyallU WUJIY NPUKIIATHON 3a]a4K;

. YMETb MHTEPIPETUPOBATH MOJYYECHHBIM NPU PEIIEHUH YPABHEHUS,
HEPABEHCTBA WJIM CUCTEMBI PE3YJIbTAaT B KOHTEKCTE 3aJaHHOU PEaJIbHOW CUTyalluu
WJIA TIPUKJIATHOM 3a7a4u;

. WJUTIOCTPUPOBATH C TIOMOIIBI0 TpaduKa peanbHyI0 3aBUCUMOCTH WJIU

IMpOHECC IO UX XaAPAKTCPUCTHUKAM,



. WCIIOJIb30BaTh CBOMCTBA W TpaduK KBaApaTUIHOW (YHKIMH TPU
pelIeHrH 3a7a4 U3 JPYrux y4eOHbIX IPEAMETOB;

. BBIICJISITh MPU PEIICHUM 3aJlay XapaKTepUCTUKH paccMaTpuBaeMon B
3a/laue CUTYyalluH, OTJIMYHBIC OT PEaJbHBbIX (T€, OT KOTOPBIX aOCTParupoBaIIUCH),
KOHCTPYHUPOBATh HOBBIE CUTYaIlMM C YYETOM 3THUX XapaKTEPUCTUK, B YACTHOCTH,
IIPU pELICHUY 3a/1a4 Ha KOHIICHTPALlUU, YYUTHIBATh MJIOTHOCThH BELIECTBA;

. pemaTth W KOHCTPYMpPOBaTh 3a/laud Ha OCHOBE pPacCMOTPEHUs
pea’bHBIX CHUTYyallMi, B KOTOPHIX HE TpeOyeTCs TOYHBIA BBIUUCIUTEIbHBIN
pe3ynbTar;

. pemath 3ajayd Ha JBWUIXKEHHE 10 pPEKe, paccMmaTpuBas pasHbIC
CUCTEMBI OTCUETA;

. U3BJIEKATh, WMHTEPIPETUPOBATh U MPE0oOpPa30BbIBATH HH(OpMAIHIO,
NPEACTAaBICHHYI0O B Ta0nWiax, Ha auarpammax, Trpadukax, OTpaKkarollylo
CBOMCTBA M XapaKTEPUCTUKH PEATbHBIX MTPOLIECCOB U SIBJICHMUIA;

. OMPENIENATh CTATUCTUYECKUE XapaKTEPUCTUKU BHIOOPOK O TabyIuIlaMm,

auarpaMmam, rpadukam, BBITIOJHATh CPAaBHEHHUE B 3aBUCHMOCTH OT II€JIM PEIICHUS

3a7a4u;
. OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITHI U SBJICHUI;
. UCIIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (UTYp IS pelIeHUs 3a1a4y

MPAKTUYECKOT0 XapaKTepa v 3a7a4 U3 CMEXHBIX TUCLUUIUINH;

. HCIIOB30BaTh OTHOLIEHUS JUIS PEIICHUS 3a7ady, BO3HUKAIOIIUX B
peanbHOM KU3HU;

. MIPOBOAUTH BBIUYUCIIEHNUS HA MECTHOCTH;

. OPUMEHATh (OPMYJIBI TIPU BBIUUCICHUSX B CMEXKHBIX Yy4eOHBIX
MpEeAMETAX, B OKPYKAKOILIEN JEUCTBUTEIBHOCTH;

. BBITIOJIHATH MTPOCTEUIITNE TIOCTPOCHHSI Ha MECTHOCTH, HEOOXOIUMbIE B
pEATBLHOM )KU3HU,

. OIICHUBATh pa3Mephl peAIbHBIX 00bEKTOB OKPYKAIOIIETO MUPA,;

. MPUMEHSATh CBOWCTBAa JBWMIKEHWHW W TPUMEHSITh TMOM00HMe st

MMOCTPOEHUM U BBIYMCIICHUN;



° HCIIOJIB30BATh IMOHATHUA BCKTOPOB M KOOPAWMHAT IAJIs1 PCHICHHA 3aaad

no (usuke, reorpaduu U IPyruM yaeOHBIM MIPEIMETaM.



2. COOIEP)KAHUE PABOYEMN ITPOI'PAMMBI

«IIpaKkTHKO-OPUEHTUPOBAHHBIE 3aJAHUS

TabnuuHoe u rpaduyeckoe NpeacTaBiICHUE JaHHbBIX, UIAH U CXeMa,
U3BJICUCHHE HYKHOU nHpopmariu. I3MeHuYnBOCTh NpH u3MepeHusx. Pemaromye
npaBuia. 3aKOHOMEPHOCTH B U3MEHYMBBIX BeTUYMHAX. Boruucienus u
npeoOpa3zoBaHue BennyuH. VccienoBanue npocTedimx MaTeMaTH4YeCKuX
MOJENEN.

«Bbrunc/ieHus: U MPpeodPa30BaAHUD)

eticmeus ¢ HamypanrbHbIMU YUcIamu

CnokeHre W BBIYMTAHUE, KOMIIOHCHTHI CJIOKEHUS W BBIUUTAHUS, CBS3b
MEXIy HHUMHU, HAXOXKJIECHUE CYMMbI U Pa3HOCTH, U3MEHEHHWE CYMMBbI U Pa3HOCTHU
TIPY H3MEHEHUN KOMITOHEHTOB CJIOKEHUS Y BEIYUTAHMUS.

YMHOKEHUE U JIeTICHUE, KOMIIOHEHThl YMHOXKEHUS U JCJICHUS], CBA3b MEXKTY
HUMH, YMHOXXEHHE U CJOXKEHHE B CTOJIOMK, JI€JICHUE YTOJIKOM, IpPOBEpKa
pe3yabTara ¢ MOMOIIBIO MPUKUJIKU U 0OpaTHOTO IEUCTBUS.

Yucnoevie gvipadicenus

UucnoBoe BBIpAKEHUE U €r0 3HAUCHUE, TTOPSIIOK BBITTOJIHEHUS JEHCTBUIA.

Jlpobu. ObvikHoBeHHbIE OpOOU

Homns, 4dactb, apobHOoe uucio, ApoOb. JpoOHOe dYHCIIO Kak pe3ysbTat
nenenus. [IpaBuiibHbIE W HEMpaBWIbHBIC APOOH, cMelIaHHas ApoOb (CMEIlaHHOE
YHUCJIO0).

3anuch HATYpPaJIbHOIO YHMCJA B BHJE APOOM C 3aJlaHHBIM 3HAMEHATeJIeM,
npeoOpa3oBaHUE CMENIaHHOM APOOHU B HEMPABUIILHYIO 1poObh U HA0OOPOT.

[IpuBenenue npobeit k obmemy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX
Jpo0eii.

CrnoxeHre W BBIYMTAHHE OOBIKHOBEHHBIX NIpoOei. YMHOXKEHHE U JICJICHUE
OOBIKHOBEHHBIX JPOOCH.

Apudmernueckre 1eHCTBHS CO CMEIIAaHHBIMU JIPOOSIMH.

ApudmeTtnueckue AEHUCTBUS ¢ JPOOHBIMU YHCTAMH.



Cnocobbl payuonanuzayuu 6bIUCIEHUL U UX NPUMEHeHUe NpU 8bINOIHEeHUU
Oeticmauil.

Jlecamuunvie Opoou

[IpeoOpazoBanne HeCATUYHBIX JApoOel B OOBIKHOBeHHBIC. (CpaBHEHHE
JECATUYHBIX ApooOeit. ClioxkeHue M BhIUMTAHUE ACCATHUHBIX Ipobei. OkpyrieHue
JNECATUYHBIX  JApoOeil. VYMHOXKEHHEe U JIeJIeHue JCCSITHUYHBIX  JIpOOeH.
IIpeobpazosanue o06biKHOBEeHHVIX Opobel 6 Oecsamuunble Opoou. Koneunvie u
beckoHeunble decsimuitbvle Opoou.

Hucna. Payuonanvuvle uucia

MHOXECTBO pamnuoHaIbHBIX uncel. CpaBHEHHE pallMOHAIBHBIX YHUCEN.
JleficTBUS ¢ pallMOHAIBHBIMU 4YHCIIaMU. [Ipedcmasnenue payuoHaibHO20 YUCIA
decamuyHol 0poobio.

JlpobHo-payuoHnanvhvie 8bipadxcenus

[IpeoOpazoBanue IPOOHO-TMHEWHBIX BBIPAKEHUMN: CIIOKEHHE, YMHOKECHHE,
nenenue. Aneebpauueckas Opoow. CokpaweHue ancedpauueckux Opooell.
Ilpuseoenue anceopauueckux oOpobeii k obuemy 3HameHamenio. [leticmeus c
aneebpauyeckumu OpoOSIMU. CIOJdCEHUe, BblYUMAHUe, YMHOJCeHUe, OelleHuUe,
6038€0€HUe 8 CINENeHb.

«/leficTBUTEJIbHBIE YHCIIA».

Payuonanvueie uucna

N300pakeHne uncen Ha 4YKUCIOBOM (KOOpauHAaTHOM) mpsmoin. CpaBHEHHE
gucen. Moayib 9ucia, reoMeTprueckas HHTEpIpeTaus MOy yncia. JleicTBus
C TIOJIO)KUTEITLHBIMU M OTPUIATEIFHBIMUA YUCIaMU. MHOXKECTBO IEJIBIX YUCE.

Koopounama mouku

OCHOBHBIC TIOHSTHS, KOOPOUHAMHBLU VY, PACCIMOSHUE MeHCOY MOUKAMU.
Koopounamer mouxku.

HUppayuonanvhule yucia

[TonsiTHE WppaIMOHAILHOTO uYHWcia. Pacro3HaBaHue HppaIriiOHATIBHBIX
YuUCe.

Mnoorcecmeo oeticmeumebHbIX YUCE.



«IIpeoOpa3zoBaHue ajaredpandecKux BbIPpAKEHUN».

Hppayuonanvhvie uucna

[lonsiTHEe WppalMOHATBHOTO uwKcaa. Pacrno3HaBaHue HpparMOHAIBHBIX
yucen. [lpumepsl pokazatenscTB B anredpe. [eticmseusi ¢ uppayuoHanbHbiMu
YUCTAMU: YMHOMNCEHUE, OelleHue, 8036e0eHUE 8 CINENEeHb.

MHnoscecmeso OeticmeumenvbHbIx Yucer.

«YpaBHEHUS M HEPABEHCTBAY.

Pasencmea

UucnoBoe paBeHCTBO. (CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

Ypaenenus

[lonsitTue ypaBHeHUSs W  KOpHA  ypaBHeHUs. [Ipedcmaesnenue o
pasHocunvHocmu  ypagHenui. ObOnacme onpeoenenusi ypasHeHus (obnacmo
O0ONYCMUMbIX 3HAYEHUL NEePEMEHHOIL).

Jluneiinoe ypagnenue u e2o KOpHu

Pemenne nuHeWHBIX ypaBHEHWH. JlumelriHoe ypasHeHue ¢ napamempom.
Konuuecmeo kopmueti nuneinozo ypaeunenus. Pewenue TuHEUHbIX YPAGHEHUU C
napamempom.

Ksaopammnoe ypasnenue u eco kopru

KBagpatHeie  ypaBHEHWUS. Henonnsie KBaJIpaTHbIE  YPaBHEHHS.
JIMCKpUMUHAHT KBaJpaTHOro ypaBHeHUsA. DopMyna KOpHEHM KBaIpaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peienue
KBaJIpaTHBIX ypPaBHEHUU: HCIOJIb30BaHHE (OPMYIIbI JUIsl HAXOXKICHUS KOpPHEH,
epaghuyeckull Memoo peuleHus, pazilodceHue Ha MHodcUumenu, noooop KopHeu ¢
ucnonvzosanuem meopemuvl Buema. Konuuecmeo kopheii K6aopamnoz2o ypagHeHus
8 3asucumocmu om e2o0 ouckpumurnanma. buxeaopamuule ypasnenus. Ypasunenus,
C800UMbLE K TUHEUHbIM U KeaopamuwiM. Keadpammuvble ypasHeHus ¢ napamempom.

Jlpobno-payuonanvuvle ypaeneHus



Pemenne mpocredmmx apoOHO-IMHEWHBIX ypaBHEHUU. Pewenue OpoOHO-
DPAYUOHATIbHBIX YPAGHEHULL.

Memoowvl pewienuss ypagHenuii: Memoovl PABHOCUNILHBIX NPeoOpa308aHUl,
MemooO 3ameHbl NnepeMeHHoU, epaguueckuil memoo. Hcnonvzoeanue ceoticma

@dyuKyull npu pewenuu YpasHeHull.

IIpocmetiwue uppayuonanvrvle ypasnenus suoa || f (x)=a, \/ f(x)= \/ g(x) .

Vpasuenus suda X = a.Ypasuenus 6 yenvix uuciax.

«BepoATHOCTDH COOBITHIN

Cryuaiinble coovimus

Crny4aiiHble OMBITHI (PKCIIEPUMEHTHI), 3J€MEHTAPHbBIE CIIy4YailHble COOBITHS
(ucxonpl). BeposiTHocTH 3nemMeHTapHBIX cOObITH. CoOOBITHS B  CIy4YallHBIX
HKCIIEPUMEHTAX M OJIaronpUsTCTBYIOIIME 3J€MEHTapHbIe COOBITHS. BeposarHocTu
CllydallHbIX cOOBITHI. ONBITH C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
Krnaccruueckne BepOSTHOCTHBIE ONBITHI C HCIOJIBb30BAHMEM MOHET, KYOHKOB.

«DyHKUMHU ¥ TPpaGUuKN».

Qynkyuu

llonamue gpynxyuu

JIlekapTOBbI KOOPAMHATHI Ha TJIOCKOCTH. POPMUpPOBAHUE ITPEACTABICHUN O
METanpeMETHOM TMOHATUU «KOOpAMHATH». CrocoObl 3amaHus  (QYHKIUI:
aHaNUTHYECKUi, Trpaduueckuil, Tabmuunbld. ['padux dynkuuu. Ilpumepsr
GyHKIMI, TMONMy4aeMblX B TPOIECCE HCCIENOBAaHUS PA3IMYHBIX PEaJTbHBIX
MPOLIECCOB M pellIeHUs 3a1ad. 3HaueHue QyHKUMU B Touke. CBoicTBa (PyHKIIMIL:
o0nacTh  OMpeNeNeHusl,  MHOXKECTBO  3HAYEHUH,  HYJIH,  MPOMEXYTKH
3HAKOIIOCTOSIHCTBA, ~ YeMHOCMb/HeYemHOCmb, TIPOMEXYTKA  BO3pacTaHus U
yObIBaHMsI, HAUOOJbIIEE U HAUMEHbIIIee 3HaueHus. VccienoBanue QyHKIuu 1o ee
rpaduxy.

Jlunetinasa gynxkyus

CaoiictBa ¥ rpaduk JuHEeHHON (QyHKIMH. YTIOBOM KOA(DPUIMEHT MpSIMON.

Pacnonoxenne rpaduka nuHEHHON (YHKIUM B 3aBUCUMOCTH OT €€ YIJIOBOTO



KoaddumenTa U cBoboAHOrO uieHa. Haxoowcoenue kospguyuenmos nunerinou
@YHKYUU NO 3A0AHHBIM YCIOBUAM: NPOXOHNCOEHUE NPAMOU Hepe3 08e MOUKU C
3A0AHHBIMU  KOOPOUHAMAMU, NPOXONCOEHUE NPAMOU Uepe3 OAHHYIO MOUYKY U
napanienbHou OAHHOU NPAMOU.

Keaopamuunas ¢ynxkyus

CroiictBa u rpaduk KBagapaTudHoW QyHKIMH (mapabdona). [locmpoenue
epaguka keadpamuyHou QyHKYUU no moyKam

ObpamHas nponopyuoHaIbHOCMb

. k
CBoiicTBa QyHKIIUU y = K y= ['unepOoura.
X

«ITocnenoBaTenbHOCTH U IPOTPECCUM

Ilocnedosamenvrocmu u npoepeccuu

Yucnosas MOCJIEIOBATEIbHOCTb. [Tpumepsbl YUCJIOBBIX
nocyenoBaTeabHOCTeH. beckoHeuHble MOCeoBaTeIbHOCTH. ApudmeTnueckas
nporpeccust U ee cBoMcTBa. ['eoMmeTpuueckas nporpeccusi. Popmyna oowe2o uieHa
U cymmbl N nepavIX UIeHO8 apupmMemuyeckou U 2e0MempuiecKol npozpeccuil

«YmncsioBbie M OYyKBEHHbIE BbIPAXKEHUSD).

Yucnosvie u OyKgeHHble 8bIPAHCEHUS

Bripaxkenne ¢ nepeMeHHOW. 3HaueHue BbIpakeHus. [loacraHoBka
BBIPAKEHUI BMECTO IEPEMEHHBIX.

L]envie gvipasicenus

CreneHb ¢ HaTypaJlbHBIM TIOKaszateieM U ee cBoiicTBa. IIpeoOpazoBanus
BBIpAKEHUMN, COACPIKAIINX CTETICHU C HATyPaJIbHBIM IOKA3aTEJIEM.

Onnowien, mHorowieH. JIeHCTBHS ¢ OJHOWIEHAMHM W MHOTOWICHAMH
(ciokeHue, BbIYMTAHUE, YMHOXKEHHE). DOpMyJbl COKPAIIEHHOTO YMHOMEHUS:
Pa3HOCTh KBaJpaTOB, KBaJIpaT CyMMbl U pPa3HOCTH. PaziiokeHne MHOIroudjieHa Ha
MHOXHUTEIIA: BBIHECEHWE OOIIEro MHOXHTENS 3a CKOOKHM, TPYNIUPOBKA,
npuMeHeHUe (QOopMysa COKpAIIEHHOTO YMHOXeHus. KBaapaTHbIM TpexusieH,
pa3iioKeHHe KBAIpaTHOTO TPEXUJIEHA HA MHOKUTEIH.

«IIpakTHYyeckue pacuyersl 0 Gpopmyaam»



Belpaxxenue ¢ mnepeMeHHOM. 3HaueHue BblpaxkeHus. llomcraHoBka
BBIPAKEHNUN BMECTO IIEPEMEHHBIX.

L]envie gvipasicenus

Crenenp ¢ HaTypaJdbHBIM TOKa3aTesleM U ee cBoiicTBa. [IpeoOpazoBanus
BBIPAKEHUI, COAEPKAIINX CTETIIEHU C HATyPAJIbHBIM IMOKA3aTEIIEM.

OnHowieH, MHoOrowieH. JIeHCTBUS € OJHOWICHAMHM W MHOTOWICHAMU
(ciioxeHue, BbIYMTaHUE, YMHOXKeHUE). DopMyJsibl COKpAaIIEHHOTO YMHOKEHUS.

«CHCcTeMBbI HEPABEHCTBY.

Cucmemvl Hepagerncme

CucTeMbl HEpaBEHCTB ¢ OJHOU EPEMEHHOMU. Pemenne cucteM HEpaBeHCTB ¢
OJIHOM TIEpEMEHHOM: JIMHEUHBIX, Kkgadpamuvsix. VI300pakeHne pelieHusi CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM. 3alIUCh PEIIEHUS CUCTEMBI HEPABEHCTB.

«I'eomerpuyeckue purypsl. Yriabsb).

Benuuunwi

Benuuuna yrna. ['pagycnas mepa yria.

Tpeyzonvnux

CBoiicTBa paBHOOEIPEHHOIO TPEYTOJbHUKA. BHEIIHUI Yyroyi TpeyrojJbHUKA.
CyMmMma yrioB TpeyrojibHUKa

«I'eomerpuyeckue purypsl. JVIMHBIY.

Quzypbl 6 ceomempuu U 8 OKpYAHCaAOWem mupe

['eomerpuyeckas Qurypa. BHyTpeHHss, BHemHssI 00JacTH (QUTYPHI,
rpanuna. JIuHum M 00acTU Ha MIIOCKOCTH. BhIykias W HeEBbITyKJas (QUrypsl.
[Tnockas u Herockast ¢urypsl. [lonstue Benuuunsl. Jnuna. VIsMepeHue JJIUHBI.
EnvHune! usmepeHus JiMHbI

Breinenenne cBoiicTB  00bekTOB. dopMupoBaHHME MpENCTaBICHUN O
MeTanpeaMETHOM TOHITHH «burypay. Touka, oTpe3ok, mpsiMasi, Jyd, JOMaHas,
IUIOCKOCTh, Yroj, OuccekTpuca yrjia W €€ CBOWCTBa, BHIbI YIJIOB,
MHOT'OYT'OJIbHUKH, OKPYKHOCTb U KpPYT.

OceBast cummeTpusi reomerpuueckux ¢uryp. LleHTpanbHas cuMMmerpus

reOMETPUYECKUX QUryp.



«Ilnomaas MHOTOyroJbHUKA).

Hzmepenus u gvruucienus

[Inomanu. dopmyisl IUIOMEAAN TPEYTrOJBHUKA, MApajuIeIorpaMMa U €ro
YaCTHBIX BHUJOB, Tpameuuu, (opmyna ['epoHa, ¢opMyna MIOMAAN BBITYKIOTO
YEThIPEXYTOJIbHUKA, (POPMYJIbI JTTMHBI OKPY>KHOCTH U IIJIOLIAAH Kpyra

«3MepeHns U BbIYUCIEHUSD).

Hzmepenus u evruucnenus

[Inomanu. dopmyssl IUIOMEAAN TPEYTOJBHUKA, MApajuIeIorpaMMa U €ro
YaCTHBIX BHJIOB, Tpameuuu, (opmysa IUIOMAAU BBITYKIOTO YEThIPEXYrOJIbHUKA,
bopMybl JUIMHBI OKPYXHOCTH W Iulomwaau kpyra. [lmomane mnpaBUiIbHOTO
MHOTOYTOJIbHUKA.

Teopema [Tudaropa. Tpuronomerpudeckue COOTHOIIEHHUS B
IPSIMOYTOJIBHOM TpEeyrojibHUKe. Tpuronomerpuyeckue GyHKIUH yria.

«Teopernyeckne aceKTbD).

Teopernyeckrue acmneKkThl, TEOPEMbI, AKCHUOMBI, OMNpenaeiaeHus, (HOpMyJbl,
JIEMMBI.

@opMbI OpraHu3alru JesTeIbHOCTH IIKOJIbHUKOB:

- WHJIUBHIyaJbHas (BOCIMTAHHHMKY JA€TCS CaMOCTOSITEIBHOE 3aJlaHHE C
YY4ETOM €TI0 BO3MOKHOCTEH);

- (poHTanbHAs (paboTa B KOJUIEKTUBE NIPHU OOBSICHEHMH HOBOTO MaTepHalia
WM OTpabOTKE OMPeNeIEHHON TeMBbI);

- TpynnoBas (pa3feieHrue Ha MUHUTPYIIIbI JJI BBITIOJHEHUS ONPEACIICHHON
paboThl);

- KOJUIEKTHBHAs (BBINOJHEHHWE PaOOThl Uil MOATOTOBKH K OJIMMIIMAJAM,
KOHKYypcam);

- JICKLIMH.

OcHOBHBIE BUBI AEATEIBHOCTH yYaIIUXCS:

-pelIeHre 3aHUMAaTeIbHbIX 3a/1a4;

-3HAKOMCTBO €  HAy4YHO-IIONYJISIPHOM  JINTEPATypOM, CBSA3aHHOM C

MaTeMaTUuKOM;



-IPOEKTHAS JIeATETLHOCTD;
-caMOCTOsITeIbHas padoTa;
-paboTa B mapax, B TpyIIax;

-TBOpUYECKHE PabOTHI.



3.TemaTudeckoe manupoBanue 9 kinacc (1 yac B Heneno)

K/qa Templ OCHOBHBIE BUIBI ICATEIILHOCTH 00YJarOIITHUXCS OcCHOBHBIE HaIPABJICHHS
BOCITMTATCIbHOM
JIEATEIbHOCTH
1 Brruucienus u npeoOpa3oBaHus BrimonHsa0T apudMeTnuecKkue 1eHCTBHS C palliOHATbHBIMHU 1,2,3,6,7,8
YUCJIAMH, BBIYUCIISIIOT 3HAYCHUSI YMCTIOBBIX BBIPAKCHHM,
MIEPEXOJIAT OT OJHOM (POPMBI 3aIMKUCH YHCTIA K APYTOH
1 Boruncnenus u npeoOpa3zoBaHus Bemmonsstor apupmMeTnuecKue IeiCTBUS C paliOHATbHBIMU 2,6,7,8
YUCJIAMH, BBIYUCIISIOT 3HAUCHUSI YMCIIOBBIX BBIPAKCHHM,
MEePEeXOoIAT OT OJHOM (POPMBI 3aMKCH YKCTIA K APYTOM
1 JlelicTBUTENIbHBIC YHCIIA N300paxkaroT 4rciia TouKaMy Ha KOOPIUHATHON TIPSIMOH, 2,6,7,8
CPaBHHBAIOT JICHCTBUTEIHHBIC YHCIIA, BEITIOTHSIIOT BEIUMCIICHHUS
U TIpeoOpa3zoBaHusl, BHIOIHAIOT IPUKUIKY PE3yIbTaTa
BBIYHCIICHUIA.
1 JlelicTBUTENbHBIC YHCIIA N300paxkaroT urciia ToukaMu Ha KOOPIUHATHOMN TIPSIMO, 2,6,7,8
CPaBHHBAIOT JICHCTBUTEIHHBIC YHCIIA, BHITTOIHSIOT BEIYACIICHUS
U TIpeoOpa3zoBaHusl, BHIOIHAIOT IPUKUIKY PE3yIbTaTa
BBIYHCIICHUIA.
1 [TpeoOpa3zoBanus anreOpandeckux | BBINOJTHSIOT BEIYMCIIEHUS U TpeoOpa3oBanus apupmerndecknx | 2,6, 7, 8
BBIpKEHUI BBIPQXEHUH, MPUMEHSIOT CBOWCTBA apu(PMETUUECKUX
KBaJIPATHBIX KOPHEH JI71s mpeoOpa3oBaHus BhIpAKEHUN
1 [TpeoOpazoBanus anreOpanveckux | BBINOTHSIOT BEIYMCIIEHUS U TpeoOpa3oBaHus apupmerndecknx | 2,6, 7, 8




BBIPAKCHUI

BBIp)KEHU, TPUMEHSIOT 1CBOWCTBA apH(PMETHIECKUX

KBaJpaTHBIX KOpHEH 11111 mpeoOpa3oBaHus BEIPAKESHUN

VYpaBHEHUS U HEPABEHCTBA PemmaroT nuHeliHbIe U KBaJpaTHbIE YPaBHEHUS C OJTHOM 2,4,6,8
MepEMEHHOM, HEPAaBEHCTBA C OJHON MEPEMEHHON U MX CUCTEMBbI
VYpaBHEHMS U HEpaBEHCTBA PemaroT nuHelHbIE U KBaJpaTHbIE YPaBHEHHUS C OJJTHOM 2,6,8
MepEMEHHOM, HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBbI
OyHKIMH U TpaduKu Ctpost 1 untaroT rpaduKky pa3aTudHbIi QYHKIMNA, YUTAIOT 2,6,8
rpaduku QYHKIHNA, OMIUCHIBAIOT C IIOMOIILI0 (DYHKIIHH
pa3IMYHbBIE 3aBUCUMOCTH MEXAY BEIMYMHAMM,
MHTEPIPETUPYIOT rPaPUKU 3aBUCUMOCTEH
OyHKIMH U TpaduKu Ctpost 1 untarot rpaduky pa3TudHbIi QYHKIMA, YUTAIOT 2,6,8
rpaduku QYHKIHNA, OTIUCHIBAIOT C IIOMOIILI0 (DYHKIIHH
pa3NUYHbBIE 3aBUCUMOCTH MEXIY BEIMIMHAMM,
UHTEPIPETUPYIOT TpapUKH 3aBUCUMOCTEMN
Yucnossle 1 OyKBEHHbIE Beimonnstor npeoOpa3oBaHus aaredpanueckux BhIpaKeHUi, 2,6,8
BBIPA)KEHUS HAXOJAT 3HAUYEHUS OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISASA
HE0OXOAUMBIE ITIOACTAHOBKH
Yucnossle 1 OyKBEHHbIE Beimonnstor npeoOpa3oBaHus aaredpanueckux BhIpaKeHUi, 2,6,8
BBIPAXKCHHS HaXOJAT 3HaUeHUs! OyKBEHHBIX BBIPAKEHHM, OCYIIECTBIIASA
HE0OXOINMBIE ITI0ACTAHOBKHU
[IpakTHueckue pacyersl Mo OcCymiecTBISIOT pacyeTsl o GopMyJiaM, BEIPAXKAIOT 2,6,8

dopmynam

3aBUCUMOCTH MCIKY BCIIMUNHAMU, BEIYUCIIAIOT 3HAUCHUA




YUCJIOBBIX BBIPAKEHUN

[IpakTudeckue pacueTs 1Mo OCyIIECTBISIFOT pacyeThl o (JOpMYyJiaM, BIPAKAIOT 2,6,8
bopmyam 3aBUCUMOCTH MEX]Ty BeJTMUYNHAMH, BEIYUCISIOT 3HAUCHHUSI
YHCIIOBBIX BBIPKEHHIMA
[IpaKkTUKO-OPHEHTUPOBAHHEIE BBINONHAIOT BEIYUCICHHUS U TIPE0OPa30BaHUs, OCYIECTBISIOT 2,6,8
3aJJaHHS MPAaKTUYECKUE PACUYETHI, CTPOSIT U UCCICTYIOT MAaTEMaTHIECKUE
MOJIEIIN, UCIIOJIB3YIOT TPUOOPETEHHBIC 3HAHHS U YMCHHUS B
NPaKTUYECKOHN JIEeATSILHOCTH
[IpakTHKO-OpHEHTUPOBAHHEIE BBIMONHAIOT BEIYUCIEHHS U TIPE0OPa30BaHus, OCYIIECTBIISIOT 2,6,8
3aJJaHHS NPAaKTUYECKUE PACUYETHI, CTPOSIT U UCCICIYIOT MAaTEMaTHIYECKUE
MOJIEIIN, UCTIOJIB3YIOT TPUOOPETEHHBIC 3HAHHS U YMCHHUS B
NPaKTUYECKOH IS TETbHOCTH
I'eomerpuueckue Gurypsl. Yl BeImomnHseT nefcTBUS ¢ TeOMETPUIECKIME UTrypaMu, pemarT | 2, 6, 8
IUTAHUMETPUUECKHUE 3a/1a41 Ha HaX0XKJIEHHE T€OMETPHUECKUX
BeJIMYKH (YTJIOB)
I'eomerpuueckue Gurypsl. Yl BeImomnHseT nefcTBUS ¢ TeOMETPUIECKIME UTrypaMu, pemarT | 2, 6, 8
TUTAHUMETPUYECKUE 3a/1a41 Ha HaX0XKJIEHHE T€OMETPHUECKUX
BeJIMYHKH (YTJIOB)
I'eomerpuueckue purypsl. J{nunel Pacno3Haror reomerpudeckue GUrypsl Ha MIOCKOCTH, 2,6,8

pasIn4aroT UX B3aUMHOE MOJOXKEHHE, H300paXKatoT
reoMeTpuueckue (GUrypsl, peuiaroT MIIaHUMETPUYECKUE 3a7aun

Ha HAXOXKICHUC TCOMETPUUCCKUX BCIINYNH (,[[J'II/IH, yTJ'IOB)




I'eomerpuueckue purypsl. Jnunel

Pacno3nator reomerpuyeckue GUrypsl Ha MIOCKOCTH,
pa3aMyaroT UX B3aUMHOE I10JIOKEHUE, U300pakatoT
reoMeTpuyeckue GUrypsbl, pelaT JIaHUMETPUUYECKHE 3a1a4l

Ha HaXO0XKJIEHUE T€OMETPUUYECKUX BEJIMYUH (JIJIUH, YTIIOB)

2,6,8

[Imomans MHOrOyrojJbpHHUKA

Pacno3nator reomerpuyeckie (GUrypbl Ha INIOCKOCTH, PEIIAIOT
IUTAHUMETPUYECKHE 3a/1a41 Ha HAX0XK/IEHUE T€OMETPUUIECKUX

BeJIMYMH (TUIOIIA/EH ), OCYIIECTBISIOT pacueThl o Gpopmyaam

2,6,8

ITnomans MHOT'OYT'OJIbHHUKa

Pacrnio3naror TCOMCTPHUUCCKUC (I)I/IprLI Ha IIJIIOCKOCTH, PCHIAIOT
IIAaHUMETPHUYCCKUC 3ala4i Ha HAXOKACHHUEC I'COMCTPUICCKHUX

BEJIMYMH (TUTOIIAJEH ), OCYIIECTBISIOT pacueThl 1o Gpopmynam

2,6,8

I/I3Mep CHHA 1 BBIYUCIICHUA

Onpez[enﬂroT KOOPpAHWHATBI TOYKH IINIOCKOCTH, ITPOBOJAT
onepanur Hal BEKTOpaMU, BbIYHUCIAIOT AJIMHY U KOOPAWHATHI

BEKTOpA, YToJI MEKy BEKTOpaMH, CUHYC, KOCUHYC U TaHT'€HC

yria

2,6,8

I/I3Mep CHHA U BBIYHMCIICHUA

OHpeI[eJ'IHIOT KOOPAWHATBI TOYKHU INIOCKOCTH, ITPOBOAAT
onecpanr Haal BEKTOpaMU, BEIYHUCIAIOT AJIMHY U KOOPAWHATHI

BEKTOpA, YToJI MEKy BEKTOPaMH, CUHYC, KOCUHYC U TaHT'€HC

yria

2,6,8

TeOpeTI/IquKI/IC ACIICKThI

ITpoBoasT TOKa3aTENbHBIE PACCYKICHUS, OLIEHUBAIOT
JIOTMYECKYIO ITPABUIIBHOCTD PACCYKJICHUH, pACIIO3HAIOT

OIIMOOYHBIE 3AKITIOYCHUS

2,6,7,8

TeOpeTI/IquKI/IC ACIICKThI

HpOBO,Z[HT AO0Ka3aTCJIbHBIC pACCYKACHUA, OLICHUBAIOT

2,6,7,8




JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKIEHUH, paClIO3HAIOT

OIIMOOYHBIE 3aKIIFOUYEHUS

1 CucTemMbl HEpaBEHCTB Pemator ypaBHEeHUs, HEPABEHCTBA U UX CUCTEMBI, 2,6,8

1 CucreMbl HEpaBEHCTB PemaroT ypaBHEeHMsI, HEpaBEHCTBA U UX CUCTEMBI, 2,6,8

1 BeposiTHOCTB COOBITHIA Haxonsat BEpOsITHOCTD CITy4ailHBIX COOBITHI B MMPOCTEHUIITNX 2,6,8
pacuerax

1 BepositHOCTE COOBITHI HaxoasT BeposSTHOCTh CIlydallHbIX COOBITHIA B IPOCTEHIIINX 2,5,6,8
pacuerax

1 [TocnenoBarensHOCTH U Tiporpeccuu | Pacmo3HaroT apudMeTHIeCKHe U TeOMETpUUIeCKre nporpeccun, | 2,4, 6, 8
pelIaroT 3a/1a4u ¢ MPUMEHEHUEM (HOPMYJIbI OOIIIEro YjieHa U
CYMMBI HECKOJIbKUX YJICHOB IPOTPECCUU

1 [TocnenoBarensHOCTH U Tiporpeccuu | Pacmo3HaroT apudMeTHIEeCKHE U TeOMeTpUIecKue nporpeccun, | 2, 4, 6, 8
pelIaroT 3a/1auu ¢ MpUMEHEeHUEeM (hOpMYJIbl OOIIEro jaeHa u
CYMMBI HECKOJIBKUX YJIEHOB IPOTPECCUU

1 Pa6ora ¢c KUM Pacrio3naror apudmernyeckue u reoMmeTpuaeckue nporpeccuu, | 2, 5, 6, 8

pelIaoT 3a/1a4k ¢ IPpUMEHEHHEM (HOPMYJIbI OOIIEro WieHa U
CYMMBI HECKOJIBKUX YJIEHOB IPOTPECCUU
1 Pa6orta ¢ KUM Pacnio3Harot apupmeTnyeckre u reoMeTpudeckue mporpeccuu, | 2, 6, 8

pelIaoT 3a/1a4k ¢ IpUMEHEeHHeM (HOpMYIIbI OOIIEro WieHa U

CYMMBbI HECKOJIBKUX YJICHOB ITPOrpeCCun

Hrtoro 34




PACCMOTPEHO YTBEPXJIEHO
MeIarOruYeCKUii COBET Hupexrop MBOY COLI Ne 97

[Tporokon Ne ot «1» 09 2023 1. Xacanosa H.IO.
ITpukaz Noe ot «I» 09 2023 r.
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