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2022 roxn
IosicuuTeLHAA 3aIIUCKA

Jannas pabodasi mporpaMma siBIISIETCSI YaCThIO OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl
cpenHero obmero o0pa3oBaHUS MYHHULHUIAIBHOIO OOIIE00pa30BaTEIbLHOTO  YUPEKICHUS
cpenneit mkoibl Ne 4 «l{entp oOpazoBanus" TyTaeBCKOro MyHUIIMIIAIIBHOTO paioHa.

NcxomapiMu JOKYMEHTaMU JIJISl COCTaBJICHUS pabodeid MporpaMMBbl SIBIITHACH:

1. @DenepalibHbII TOCYIapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT CPEAHEro OOIIEeTo
oOpaszoBanus (yrBepkaéH npukazoMm Munobpaayku Poccum Ne 413 ot 17 mas 2012 roga) c
W3MEHEHMAMU U jponodHeHmsMH ot 29.12 2014, 31.12.2015, 29.06.2017, 24.09.2022,
11.12.2020, 12.08.2022.

2. [IpumepHass ocHOBHasg oOpa3zoBaTelbHas MporpaMma CpeJHero  OOIIero
obOpazoBanus. OngoOpeHa perieHreM QenepalibHOTO Y4eO0HO-METOAUYECKOTO OOBEAMHECHHS IO
o0uiemy oOpa3oBaHuio (mpoTokoid oT 28 uroHs 2016 r. Ne 2/16-3).

3. OcHoBHasi oOpa3oBaTelibHass TIporpaMMma CpeIHero oOmero o0Opa3oBaHUS
MYHUIIMIIAJBHOTO 00IIe00pa3oBaTenbHOr0  yupexaeHuss cpeaneir mkonsl Ne 4 «llentp
oOpa3zoBanus» TyTaeBCKOr0 MyHHIIMIIAIBHOTO paiioHa (yTBep:KIeHa MpuKa3zoM aupekropa Ne 69
/01-10 ot 28.05.2021 rona).

4. YueOupiii uian MOY CHI Ne 4 «lentp oOpazoBanusi» Ha 2022-2023 yueOHbIN
TOJI.

5. Kanennapusiii yueOunsiit rpadpuk MOY CII Ne 4 «llentp oOpazoBanus» Ha 2022-
2023 yueOHsblii ro.

PaGouas mporpamma kypca paccuutaHa Ha 68 dacoB: 34 uaca (1 yac B Hememo) B 10
kiacce u 34 yaca (1 gac B Henemo) B 11 kiacce.

['maBHas menp mpenjaraeMoid MPOrpaMMbl 3aKJIIOYAETCSl HE TOJBKO B IOJTOTOBKE K
€IMHOMY TOCYJIapCTBEHHOMY »JK3aMEHy @0 MaTeMaTUKe, M B OBJAJCHUU ONpPEAETIEHHBIM
00bEMOM 3HAHUM, TOTOBBIX METOJIOB PEIICHUS HECTAHJAPTHBIX 3aJa4, HO U B TOM, UYTOOBI
HAyYUTh CAMOCTOATEIHFHO MBICIIUTh, TBOPUECKH MOAXOAUTH K JH000H podieme.

esan kypca:

*  COBEpUICHCTBOBAaHME MAaTEMaTHYECKOM KyJIbTYpbl M TBOPUYECKHUX CIIOCOOHOCTEH
00y4aroluxcsi HA OCHOBE KOPPEKIINK 0a30BbIX MATEMAaTUUECKUX 3HAHUM;

*  3aKpeIUICHHE TEOPETUYECKUX 3HAHUI; Pa3BUTHE YMEHHUS IPUMEHSATH MOTYYCHHbIE 3HAHUS
IIPU PEIIEHNN HECTAaHAPTHBIX 3a/1a4 B IPYIUX AUCHUILINHAX;

« pacmupenue 6a30Boro ypoBHs uid caauu EI'D B cBsI3U ¢ TeM, YTO MHOTHE 00y4aroImuecs
cobupatorcs caaBath EI'D nmpodmiibHOro ypoBHS 10 MaTeMaTHKE.

3agauu Kypca:

+ crnocobcTBOBaTh (OPMUPOBAHUIO YCTOMYHUBOTO HHTEPECA K MPEAMETY;

« obecreunuTs yCBOEHHE 00yJaroMMKcs Hanboee oOIMX MPUEMOB U CIIOCOOOB peIIeHUs
3a1ad;

*  Ppa3BHUBHBATh YMEHHUE CAMOCTOATENBHO aHAJTM3UPOBATh U PelIaTh 3a/a4M Mo oOpasiy U B
HE3HAKOMOI cUTyaIuu;



* q)OpMI/IpOBaTB 1 Pa3BUBATb aHAJIUTUYCCKOC U JIOTUYCCKOC MBIIIJICHUC.

Ils1anupyeMble pe3yJibTaThl OCBOEHHS Kypca 10 BbIOOPY
«MaremMaTHKa ILUIIOC»

[IporpamMMa HampapiieHa Ha JOCTHIXKEHHUE CIEAYIONUX JTUYHOCTHBIX, METAPEIMETHBIX U
MPEIMETHBIX PE3yJIbTaTOB O0yUCHUSI:
JInuHOCTHBIE pPe3yJIbTaThI:

1) TrOTOBHOCTH M CIOCOOHOCTh OOYYAIOIIMUXCS K CaMOPa3BUTHIO M CaMOOOpPa30BaHMIO,
BbIOOpY JanbHeimero oOpa3oBaHusi Ha 0a3e OpPUEHTUPOBKM B MHpe mpodeccuit u
npohecCuOHANBHBIX TPEAIOYTCHHIA;

2) TOTOBHOCTH M CIHOCOOHOCTH K CaMOCTOSITEIbHOH HWH(POPMAIMOHHO-TI03HABATEIBLHON
JESTEIIbHOCTH, BKIIIOYash YMEHUE OPHCHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HH(OPMAIIWH,
KPUTHYCCKH OIICHHBATh W HMHTEPIPETUPOBATH WH(GOPMAIMIO, TOIYy4aeMyI0 W3 Pa3IMYHbIX
HUCTOYHUKOB;

3)  pa3BUTHE JOTMYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKCHHS, KPUTHUYHOCTH
MBIIUICHHS HA YPOBHE, HEOOXOMMOM JIJIsl OyAyIIei mpoecCHOHANBHON ACITeILHOCTH, a TAKKE
JUISL TOCJIEYIOIEro OOy4YeHHUs B BBICIIEH IIKOJIE;

4)  chopMHPOBAHHOCTh KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOLICHUU U COTPYTHHYECCTBE
CO CBEpPCTHHKaMH, B3pOCIBIMU W MIIAJIIMMH B 00pa30BaTeIbHON, OOMIECTBEHHO — MOJE3HOI,
y4eOHO — HCCIIe10BaTENbCKOM, TBOPUECKOM U IPYTUX BUAAX AESITEIbHOCTH.

MeTal’lpe}IMeTHLIe pe3yJbTaThbl: OCBOCHHC croco0oB ACSATECIIBHOCTH NO3HABAMENIbHbIE.

1) oBnageHWe HAaBBIKAMHU TIO3HABATEIBbHOW, Y4eOHO — HCCIEIOBATEIbCKONH M IMPOCKTHOM
NEeSTeIbHOCTH, HaBbIKAMU  pa3pellieHuss MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHNUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3INYHBIX

METOJIOB MIO3HAHMUS;

2)  KpUTHYECKH OICHUBATh U HWHTEPIPETUPOBaTh HH(MOPMAIMIO C pa3HBIX IMO3UIHIA,
pacrno3HaBaTh U (PUKCHPOBATh MPOTUBOPEUNs B UHPOPMAIIMOHHBIX HCTOUHUKAX;

3)  caMoCTOSTENbHOE CO3/JaHUE AITOPUTMOB IMMO3HABATEIBHON AEATCIBHOCTH JUIS PEIICHHS
3aJ1a4 TBOPUECKOTO ¥ MIOMCKOBOTO XapaKTepa;

4)  TBOpUYECKOE pEUICHHWEe YYEeOHBIX M MPAKTHUECKHX 3a7a4: YMEHHE MOTHBHPOBAHHO

OTKa3aThCA OT 06pa3ua, HCKAaTb OpUT'MHAJIBHOC PCILICHUC,



5) HaXOmWTh W MPHBOAUTH KPUTHUYCCKUE APTyMEHTHI B OTHOIICHHUU JCHCTBUN M CYXICHHN
JPYroro; CHOKOMHO M pa3yMHO OTHOCHUTbCA K KPUTUYECKUM 3aMEYaHHUSIM B OTHOIIECHUU
COOCTBEHHOTO CYKJIEHUS, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

6)  BBIXOJWTH 3a PAaMKH Y4EOHOrO MpPEAMETa W OCYIISCTBIATH IICJCHAIPABICHHBINA MOMCK
BO3MOKHOCTEH ISl IMPOKOTO MEPEHOCA CPECTB U CIIOCOOOB JCHCTBUS;

7)  BBICTpaWBaTh MHIUBHIYAIbHYIO 00pa30BaTEILHYIO TPACKTOPHIO, YIUTHIBAS OIPaHUYCHHS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHbIE OTPAHUYCHHUS.

KOMMYHUKAmMueHvle.

1) YMEHUE Pa3BEPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIB30BaHUEM
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) SI3bIKOBBIX CPEICTB;

2)  aJeKBaTHOE BOCIIPHUSTHE s3bIKa CPEICTB MACCOBOM MH(OpMAIHH;

3)  BiaJcHHE OCHOBHBIMH BHUJAMHU MyOJMYHBIX BBICTYIUICHUH (BBICKA3bIBAHHWE, MOHOJIOT,
JUCKYCCHA, HOHGMI/IKa), CJICAOBAHUC 3THYCCKUM HOPMAaM M IpaBUWJiaM BCACHUA JUAJIOra
(micmyra);

4)  yMeHHE OpraHU30BbIBATh Y4EOHOE COTPYJHHYECTBO M COBMECTHYIO JESTCIBHOCTH C
YYUTEIEM U CBEPCTHUKAMHU: OINPENENATh LMW, PaclpelensaTb poidd U (yHKIUH
YYaCTHHUKOB, 00IIMe CIOcCOOBl paboThI; MPU OCYIIECTBICHHH TPYIIOBON pabOTHl OBITH
KaK pyKOBOJUTENIEM, TaK U YWJIEHOM KOMaH/Ibl B Pa3HbIX POJIsX (reHepaTop ujael, KpUTHK,
UCIIOJIHUTEIb, BBICTYNAIOIINH, SKCIIEepT U T.1.);

5) HCIIOJIb30BAHUE MYJIBTUMEIUNWHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJOTHUW IS
0o0paboTKM, Meperaud, CHUCTEeMaTH3alluk WHGPOpMalKu, co3AaHue 0a3bl JIaHHBIX,
NPE3EeHTAIMU PE3Y/IbTaTOB O3HABATEILHON U MPAKTUUECKOM JesITeIbHOCTH.

pecVIAnue6Hble.

1) yMeHHe caMOCTOSTEIBHO IIAHUPOBATh AalbTEPHATHBHBIC IIYTH [OCTH)KCHHUS LEIeH,
OCO3HaHHO  BbIOMpaTh HauOosee dS(p(eKTUBHbIE CIOCOOBI  pemIeHuss y4eOHBIX U

ITO3HABATEJIbHBIX 33714,

2) TOHUMAaHHUE IICHHOCTH O0pa30BaHUs KaK CPEICTBAa Pa3BUTHUS KYJIbTYPbl JHYHOCTH; 3)
00BEKTUBHOE OIICHHBAaHUE CBOMX YUEOHBIX TOCTH)KEHUH, MOBEJICHHS, YEPT CBOEH JIMYHOCTH;

4)  yMeHHE COOTHOCHTH TPHJIOXKCHHBIC YCHJIMS C TMOJYYCHHBIMH pe3yJbTaTaMH CBOCH
JEeATEIbHOCTH;

5)  KOHCTPYKTHBHOE BOCIPHSTHE WHBIX MHEHHH U WAeH, y4éT WHIMBHIYAIbHOCTH

MapTHEPOB MO JIEATENBHOCTH;



6) yMcHHE OPHCHTHUPOBATHCS B COLUATBHO-TIOIUTHUYCCKUX W IKOHOMHYCCKHX COOBITHSIX,
OLICHUBATb UX MOCJIEJCTBUS;

7)  ocyllecTBIEHHE OCO3HAHHOIO BBIOOpA MyTel MpPOMODKEHHS 00pa30oBaHUs WK OyayIiei
npodecCHOHATLHOM IS TEIILHOCTH.

IIpenmeTHble pe3yabTaThl:

0a30BbIi YPOBEHb!

1) pas3BuTHE MPEACTABJICHUI O MaTeMaTHKE KaK O METOJC IMO3HAHUS JCHCTBUTEIHLHOCTH,
MTO3BOJISIFOIIEM OTHCHIBATH M H3y4aTh PEAbHBIE MPOIIECCHI U SBIICHUS;

2)  pa3BUTHEC yYMEHHUI paboTaTh ¢ y4eOHBIM MAaTEMATHUYECKHMM TEKCTOM (aHAJIM3HPOBATh,
U3BJIEKaTh HEOOXOAMMYIO HMH(OpPMAIHMIO), TOYHO W TPAMOTHO BBIPAKATH CBOU MBICIH C
MPUMEHEHUEM MaTeMaTU4YeCKOW TEPMHUHOJIOTUM W CHUMBOIIMKH, MPOBOJIUTH KiIacCU(DUKALINU,
JIOTUYECKHE 000CHOBAHMSI, TOKA3aTEIbCTBA MATEMATHUYCCKUX YTBEPIKICHUMN;

3) pelieHHe CHOKETHBIX 3a/a4 pa3HbIX THIIOB Ha Bce apudMeTHdecKkue JAeHCTBUS,
MIPUMEHEHHE CIIOCO0a IMOUCKA PEIICHHS 3a1a9l, B KOTOPOM PACCYKIIEHUE CTPOUTCS OT YCIIOBUS
K TpeOOBaHMIO WIM OT TpeOOBaHUS K YCJIOBHIO; COCTABJIICHHE IIJIaHA PEIICHHUS 3a/ayH,
BBIJIETICHUE STAllOB €€ PELICHHS, WHTEPIpeTals BBIYMCIUTENbHBIX PE3yJbTaTOB B 3ajaue,
UCCIIeIOBaHKE MMOJYYEHHOTO PEIIeHUS 3a1aui; PEelIeHUE JIOTUYECKUX 3a/1a4;

3) pa3BUTHE TPEACTABICHUN O YHCIE W YHCIOBBIX CHCTEMax OT HATypadbHBIX [0
JCHCTBUTENBHBIX YHCEN; OBIAJCHHE HABBIKAMU YCTHBIX, MUCHbMEHHBIX, WHCTPYMEHTAIBHBIX
BBIYHCIICHHI,

4)  oBIaJEHHE CHUMBOJIbHBIM S3BIKOM aiareOpbl, MpPHEMaMy BBITOJHEHUS TOXICCTBEHHBIX
peoOpa3oBaHUl BRIPAKEHUH, pEIICeHNs YPaBHEHUN, CUCTEM YPaBHEHHI, HEPABEHCTB U CUCTEM
HEPAaBCHCTB;, YMCHHS MOJCIUPOBATh pealbHBIC CHTYAIlMM Ha SI3bIKE anreOpbhl, MCCIIeI0BATH
MTOCTPOCHHBIE MOJISIIN C UCIIOJIb30BAHUEM amTapaTta areOpbl, HHTEPIPETUPOBATH TOTYISHHBIH
pe3ynbTarT;

5)  BiazeHHE OCHOBHBIMHU IMOHATHSAMH O IUIOCKMX W MPOCTPAHCTBEHHBIX I'€OMETPHUECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaxX; COOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH HA YePTEXKaX,
MOJICTIIX U B peaJlbHOM MHpE IeOMETPHYECKHE (UTYpHI; MPUMEHCHHE W3YUYCHHBIX CBOWCTB
reoMeTpudeckux (uryp m GopMyn IS pemieHHs TEOMETPUYSCKUX 3amad M 3aaad ¢
MIPAKTUIECKUM COJICPKAHHUEM;

6) pa3BHUTHE YMCHHI MPUMEHSATh M3yYEHHBIC MOHATHS, PE3YIbTAThl, METOIBI JUISI PEIICHHS

3aaa4 MPAKTUYCCKOro XapakTepa MW 3aaad U3 CMEKHBIX AUCHUINIMH C HCIIOJIB30BAHHUEM IIpH



HE0OXOIMMOCTH CIIPABOYHBIX MATEPUAIOB, KOMIBIOTEPA, OJIB30BATHCS OLIEHKOW U MPUKHUAKON

MIPH MPAKTUYECKUX pacueTax;

yri1y0JIeHHbI YPOBEHb:

1)  chopMUPOBAaHHOCTH MOHATHITHOTO amrapara 0 OCHOBHBIM KypcaM MaTEMaTHKH; 3HAHHE
OCHOBHBIX TeopeM, (OopMyl U yMEHHUS HMX HPHUMEHATH, YMEHHUS HaXOIUTh HECTaHIapTHBIC
CIIOCOOBI pelIeHHs 3a/1a4;

2)  chOpMHUPOBAHHOCTH YMEHHIl MOJCIUPOBATH peajbHbIC CHUTYal[MH, HCCIICA0BATh
[IOCTPOECHHBIE MOJIEJIU, MHTEPIPETUPOBATD MTOJIYyUEHHBIH pE3yNbTaT;

3) OcBOGHHME MaTeMaTHKH Ha TMPO(UIBHOM YypOBHE, HEOOXOJMMOM [UIs TPUMEHEHHS

MaTEMAaTUKU B HpOCI)eCCHOHaHLHOﬁ ACATCIIbBHOCTU U HAa TBOPUYCCKOM YPOBHC.

COAEPXAHUE NPOI'PAMMBbI
10 kiacc

Tema 1. Boruuciaenus u npeodpa3oBanus (4 yaca)

IIpeoOpa3zoBanus anreOpandecKMx BBIPAKCHHUH W JApOOCH, YHCIOBBIX PaIMOHAILHBIX
BBIpaXECHUM, OYKBEHHBIX WPPALMOHAJIbHBIX BbIpaXCHUN. BbluncieHue 3HAYEHUN pa3iIMyYHbIX
BbIpAXXEHUI. BBINOTHEHNE NEHCTBUI C IEIBIMU YUCIAMH, HATYPAIbHBIMU CTEIIEHSAMU U LIEJIBIMU
paloHaIbHBIMU BBIPKEHUSIMH, C JIPOOSMHU, IENBIMH CTEMEHSIMU U JPOOHO-PAIlMOHATBHBIMU
BBIPDOKECHUSIMHU, JCUCTBUS C KOPHAMH, JPOOHBIMH CTEMEHAMH U HUppaldOHATHHBIMU

BBIPAXKCHUSAMMU.

Tema 2. [lnanumetpus (5 yacon)

Tpeyronbuauk. [lapannenorpamm, mpsiMOYTOJbHUK, poMO, kBajpaT. Tpamenus. OKpyXHOCTh U
Kpyr. OKpyXHOCTb, BIHCAHHAasT B TPEYrOJbHUK, M OKPYKHOCTb, OINHCaHHAas OKOJIO
TpeyroibHIuKa. MHoroyroiapHuk. CymMma yrjoB BBIITYKJIONO MHOTOYyroyibHUKaA. [IpaBuiibHbIE
MHOTOYTOJIbHUKHM. BrucaHHas OKpYXHOCTb M ONHUCAaHHAs OKPYXHOCTb MPAaBHIBHOIO

MHOTroyroibHuka. KoopaunatHas miockocTs. Bektopel. Beruncinenue IivH U miionaaeu.

33}13‘11/1, CBA3aHHBIC C yTJIaMHU. MHOFOKOH(i)I/IpraHI/IOHHI)Ie ITAaHUMETPHUYCCKUC 3a1avn.



Tema 3. I'paduku pynkuuii (6 4acon)

Cnoxnas ¢ynkuus. Iloctpoenne rTpadukoB (GYHKUMH  3IEMEHTAPHBIMH  METOIAMHU.
[IpeoOpazoBanue rpadukoB ¢yHkiui. ['paduku 1poOHO-ITMHEHHBIX (YHKIIHWMA, BEpTUKAIbHAS U

TOPHU30HTANIbHAS aCUMNTOTHI. [ paduku GyHKINH, CBA3aHHBIX C MOJTYJIEM.

Tema 4. CtepeomeTpusi: MHOTOTPAHHUKH (6 4acoB)

[Mpusma, ee ocHoBaHMs, OOKOBBIE peOpa, BbICOTA, OOKOBas MOBEPXHOCTh; MpsiMas MPU3Ma;
npaBuibHas Tmpu3Ma. [lapamnenenunen; KyO, CHMMETpHH B KyOe, B TapajuieieHurese.
[MTupamuna, ee ocHOBaHHME, OOKOBBIE pedpa, BHICOTA, OOKOBas MOBEPXHOCTh; TPEYroJbHas
nupaMuja; npaBuwibHas nupamuga. Cedenust kyOa, mpusMmbl, nupamuisl. IlpencraBienue o
NpaBUIILHBIX MHOTOTPaHHHUKax (TeTpa’ap, Kyb, OKTa’ap, JAOAEKa’ap M HMKocadap). Bemnumna
yIJia, FpajyCHas Mepa yriia, COOTBETCTBUE MEXY BEJITHUUHOMN yIJia M JJTHHOM YT OKPYKHOCTH.
Vroa Mexay MpSAMBIME B IPOCTPAHCTBE; yroj MEXIy MPSAMOM M IUIOCKOCTBIO, YroJl MEXIY
IUTOCKOCTSAMH. PaccTossHue OT TOYKH A0 MPSAMOM, OT TOYKH JI0 MJIOCKOCTH; PACCTOSHUE MEXITY
napajiCJIbHbIMU MW CKPCIIUBAIOIIUMUCA TPAMBIMH, PACCTOAHUC MCKAY TapalJICIbHBIMUA

IJIOCKOCTAMM. HJIOHI&III) IMOBCPXHOCTHU COCTABHOI'O MHOTOT'paHHHKA.

Tema 5. PemieHne TPUroHOMETPUYECKHX YpaBHeHMii, HepaBeHCTB U cucteM (12 4yacoB)
Pemenne TPUTOHOMETPUYECKUX YPABHEHHW C BBEACHMEM [JOIOJHUTEIBHOIO AapryMeHTa.
PemieHne TpUroHOMETPUYECKUX YPABHEHUM C MCIOJIB30BAHUEM YHUBEPCAIBHOM IOJICTAaHOBKH.
Pemenue ypaBHEHHMH METOJOM OLICHKHM. PelieHue TPUTOHOMETPUYECKUX YpPaBHEHWH,
coJlep)KalluX oOOpaTHble TpUTOHOMETpUYeckue (yHKIUU. PeleHne TpUTrOHOMETPUUYECKUX

YPaBHEHUH, COIepKAIIMX MOAYJb. PenieHne cucTeM TpUrOHOMETPUYECKUX YPABHEHUN.

HapaMeprI B TPUTOHOMCTPUYICCKUX YPABHCHUAX. Pemienue TPUTOHOMCTPHUYCCKUX HCPABCHCTB.

Tema 6. O6o0maromee nosropenue (1 1yac)

11 kiaace

Tema 1. IIpakTUKO — OpUEHTHPOBAaHHBIE 3a/1a4H (3 yaca)

Urenue rpadukoB u nuarpamm. PabGora ¢ rpapukamu, cxemamu, Tabnuuamu. OnpeneneHue
BEJIMUYMHBI 110 rpaduky. Onpenenenrue BeTUYUHbI 0 quarpamme. Hauana teopun BepoSITHOCTEH.
Knaccuueckoe ompezneneHne BEpPOATHOCTH 33JaHMs HAa IOCTPOEHHUE M HUCCIEIOBAHUE

MPOCTEUIINX  MATEMATHYECKUX  MOJENEH:  MOJICIMPOBAHUE  pEaJbHBIX  CUTyallud C



UCTIOJIP30BAHUEM CTAaTHCTUYECKHX W BEPOSTHOCTHBIX METONOB, PEIICHHE MPOCTEHIINX
KOMOWHATOPHBIX 3aJa4 METOJOM Tepedopa, a TakKe C HCIOIh30BaHHEM HM3BECTHBIX (OPMYIT,
BBIUUCIICHHE B MPOCTEHIIMX CIydasiX BEPOATHOCTH COOBITUH Ha OCHOBE IOJCYETa YHCIa
ucxonoB. IIpocreiinmme TEKCTOBBIE 3amavyd. BbIOOp ONTHMAaIbHOrO BapHaHTa. 3aladyd C

IMPUKJIAAHBIM COACPKAHUEM. TexcToBnie 3aJa4du. Uuncna u X CBOMCTBA.

Tema 2. IlpousBognas (9 yacos)

[TonsiTie 0 MPOU3BOAHOM (PYHKITUU, TEOMETPUUYECKHI CMBICI MPOU3BOIHON. DUBHUECKHUI CMBICIT
MIPOU3BOHOM, HAXO0XKJIEHUE CKOPOCTH Ui Tpoliecca, 3aAaHHOro (GopMynoil uiu rpadukoMm.
YpaBHeHue KacaTenbHOU K rpaduky GpyHKuu. [Ipon3BogHbIE CyMMBI, Pa3HOCTH, IPOU3BEICHUS,
yacTHOTO. [IpoW3BOHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIMI. BTopas mnpousBogHas u ee
¢busnueckuit cmbici. Hccnenoanue ¢yHkuuid. [IpuMeHneHue mpou3BOAHON K HCCIEIOBAaHUIO
¢ynkuuit 1 mocrpoenuto rpadukos. Hanbomnpiiee n HanmeHbplee 3HaueHHe QyHKIMA. [Ipumepsr
WCIIOJIB30BAaHUs MTPOU3BOJHOM I HAaXOXKICHUS HAWJIydlIero PELICHHs] B NMPUKIAIHBIX, B TOM
YHUCJI€ COLMAIbHO- 3IKOHOMHMYECKHX, 3anadax. MccinepoBaHue MPOU3BENCHUM W YACTHBIX.
HccrnenoBanune TpuroHoMerpudecknx QyHknmid. HMccnemoBanume ¢GyHKnuid 0e3 moMOIId

IIPOU3BOJHOM.

Tema 3. Crepeomerpus (6 4acoB)

3amaul Ha HaxOoXXJEHHE O0BEMOB W IUIOUIa/ed IMOBEPXHOCTEW MPOCTPAHCTBEHHBIX (uUryp.
OcHoBHBIE (hOPMYJIBI [Tl HAXO0XKJICHHSI 3HAUYCHUI TeOMETPUYECKUX BEJIMYMH MPOCTPAHCTBEHHBIX

¢buryp, JOMOIHUTEIbHBIE TOCTPOEHUS. YTJIbl U PACCTOSHUS B IPOCTPAHCTBE.

Tema 4. Tunossie 3aganus 13, 14, 15, 16, 17, 18, 19 (14 yacoB) Tpuronomerpudeckue
YpaBHEHHUS: METO/IbI PELIEHUI U 0TOOp KOpHEH.

Apudmernueckuil crnoco6. Ainredpamdeckuit crnoco0. I'eomerpuyeckuii cnoco0. OcHOBHbIE
METOAbl pelIeHUs] TPUTOHOMETPUUYECKHX YypaBHEHUHl. TpuroHoMeTpuueckue ypaBHEHUS,
JUHEWHBIE OTHOCUTEIBHO MPOCTEHIINX TPUTOHOMETpHUeCKuX (QyHKIui. Tpuronomerpuueckue
YpaBHCHUA, CBOAAIIHUECA K aHFe6paI/IquKI/IM YpaBHCHHUAM C IIOMOMIIBIO 3aMCHBEI. MeTOJI
Pa3I0KEHUA HAa MHOXHUTCIIHA. KOM6I/IHI/IpOBaHHI)Ie YpaBHCHHA. MHOFOFpaHHI/IKI/IZ THUIIBI 3a1a4 U
MeTO/bI UX pemeHus. Pacctosnus u yriel. PaccrosiHue Mexay AByMs Toukamu. PaccrosiHue ot
TOYKH /10 MPSAIMOU. PaccTosiHue OT TOUKM A0 TIIOCKOCTH. PaccTosiHre MEXTy CKPEIMBAOIIUMUCS

IPSAMBIMHU. YTOJI MEXIY IBYMs IPSMBIMHU. YTOJI MEXAY NMPAMON M IJIOCKOCTBIO. YTOI MEXKIY



wiockocTsamu. Ilmomann u o6bemsl. [lnomans noBepxHOCTH MHoOrorpanHuka. Ilnomans
ceueHust MHororpanuka. O0beM MHOrorpanHuka. CrucTeMbl HEPaBEHCTB C OAHOM MEPEMEHHOIA.
Pemenne mokaszatenbHBIX W JIOTapU(PMHUECKUX HEpaBeHCTB. llokaszarenbHblE HEPAaBEHCTBA.
Jlorapupmuueckue HepaBeHcTBa. (CMeriaHHble  HepaBeHCTBA. CHCTEMBl  HEpaBEHCTB.
[TnaHumeTpuueckue 3ajJaud C HEOJHO3HAYHOCTbIO B YCIOBMM (MHOTOBapUMaHTHBIE 3aJjauu).
Oynkuus u napamerp. OyHkyM, 3a7aHHBIe B SBHOM Buje. llpumeHeHue cBONCTB (pyHKIHH.
OyHKIUY, 33JJaHHbIC B HEABHOM BuJe. Pemenue 3aqau pa3HeIMu crioco0amu. 3a1a4yu Ha LeNble
yucia. Jlemumocts nenslx yucen. Jlecatnynas 3anuck yuciaa. CpaBHeHMs. BelpaxkeHus c
yucliaMu. BelpaxkeHus ¢ nepeMeHHbIMH. MeTOobl pelIeHNs YPABHEHUM U HEPABEHCTB B LENIBIX

quciax.

Tema 5. O6o0maroiee noBropenue (2 yaca)

TEMATHYECKOE IINTAHUPOBAHMUE
10 kaxace

Ne Tema

Boruuciaenus u npeodpa3oBanus (4 yaca)

[IpeoOpa3zoBanus anredpandecKux BoIpAKEHUHN U IpoOeit

[TpeoOpa3zoBaHs YMCIOBBIX PALlMOHAIBHBIX BbIPAXKEHUM

[TpeoOpa3zoBaHys YMCIOBBIX U OYKBEHHBIX UPPALIMOHATIbHBIX BhIPAKEHUIN

Al WIN|F

[TpeoOpa3zoBaHyus YMCIOBBIX U OYKBEHHBIX UPPALIMOHATIbHBIX BhIPAKEHUN

ITnanumerpus (5 4acoB)

Brruncienue nivH U miomanei

3amauu, CBA3aHHBIC C yIJIaMU

Yrael u PacCTOAHUA B IPOCTPAHCTBEC

MHoOrokoHpUrypalnoHHast JIaHUMeTpudecKas 3ajada

OO (N[O O

MHOFOKOHq)I/IpraI_II/IOHHaH TUIaHUMETPHUYICCKAA 3a1ada

I'padpuxn ¢pynkuuii (6 yacos)

10 | Cnoxnas ¢pynkuus. [Tocrpoenue rpadukoB GyHKINH dJ€MEHTApHBIMU METOIaMHU

11 | Cnoxnas ¢ynkuus. [Toctpoenue rpadpukoB GyHKIUH 371€MEHTapHBIMU METOJIaMH

12 | I'paduku ApoOHO-NMHEHHBIX (YHKIMN, BEPTHKAIbHAS U TOPU30HTAIbHASL ACUMITTOTHI

13 | I'padmku pyHKINH, CBSI3aHHBIX C MOIYJIEM

14 | TIpeoOpazoBanue rpaguKkoB GyHKIIHI

15 | IIpeoOpazoBanue rpaguKkoB QyHKIHIA

MHuororpanauku (6 4yacon)

16 | IMapannenenunen, Kyo

17 | IIpusma

18 | IMupamuna

19 | Pemenue pa3nudHbIe 3a7a4 HA MHOTOTPAaHHUKH

20 | CocraBHBIC MHOTOTPAaHHHUKH

21 | CocraBHBIE MHOTOTPAaHHUKH

PemieHue TpMroHOMeTPHYECKUX YPAaBHEHHH, HEPaBeHCTB U cucTeM (12 yacos)




22

Pemenune TPUTOHOMCTPHUUICCKUX ypaBHeHI/Iﬁ C BBCACHUCM JOIMOJHUTCIIBHOI'O apryMmCeHTa

23 | Pemierne  TPUTOHOMETPUYECKMX YpPaBHEHMM C  HCIIOJIB30BAaHWEM YHUBEpPCAIbHOM
M0JICTAHOBKU
24 | Pemenne ypaBHEHUN METOJIOM OIEHKU
25 | Pemenne ypaBHEeHUH pa3TUYHBIMUA METOIaMHU
26 | Pemenue TPUTOHOMETPUUYECKUX yYpaBHEHUH, coJIeprKalnx oOpatHble
TPUTOHOMETpHUYECKHe (PYHKIUU
27 | PemeHne TpUrOHOMETPUYECKUX YPABHEHUH, COMEPKAIUX MOTYIb
28 | Pemenue cucteM TPUTOHOMETPUYECKHUX ypaBHEHUN
29 | PemieHne cucTeM TPUTOHOMETPHYECKUX YPaBHEHHN
30 | [TapameTpsl B TPUTOHOMETPUUYECKUX YPABHEHUSIX
31 | I[lapameTpsl B TPUTOHOMETPUUECKUX YPABHEHUSIX
32 | PemieHne TPUrOHOMETPUYECKIX HEPABEHCTB
33 | Pemiennie TpUroHOMETPUUECKUX HEPABEHCTB
O6o61marwuee nopropenne (1 yac)
34 | Pa36op Bapuanta EI'D (6a30BblIii ypoBEHb)
TEMATHUYECKOE IINTAHUPOBAHHUE
11 kiace
Ne Tema

IIpakTuko — opreHTHpPOBaHHBbIE 3a7a4H (3 yaca)

1 | 3agauu ¢ npuKIaHBIM COJEpPKAHUEM

2 | I'paduku n quarpamMmbl

3 | BeposiTHOCTB

IIpousBoanas (9 yacos)

4 | Tlonatue o MPOU3BOMHON (PYHKIIUU, TEOMETPUUECKUM CMBICIT TPOU3BOAHON. Du3ndeckuit
CMBICT IPOM3BOJHOM, HAXOXACHHE CKOPOCTU Ul Ipolecca, 3aJaHHOro (HOopMysol Wiu
rpaduKoM.

5 | YpaBHeHHe KacaTenbHOU K TpaguKy GyHKIUU

6 | IIlpow3BomHBIE CYMMBI, Pa3HOCTH, NPOHM3BEACHUS, 4YacTHOTO. [IpOM3BOIHBIE OCHOBHBIX
AIIEMEHTApHBIX (PYHKIIHH.

7 | Bropast mpou3BoaHas U ee GU3NUECKUN CMbICIT

8 | UccnenoBanue ¢yHkumid. IIpuMeHeHMe NpPOM3BOIHOW K HCCIENOBaHUIO (YHKIUHA U
HOCTPOCHMIO IPpahuKOB

9 | HauGomnpiiee n HaMMEHbIIIee 3HAaUCHUE PYHKITUI

10 | IIpumepsl HMCHONB30BAHUS NPOM3BOJHOW Ui HAXOXKJCHHS HAWIY4lIero pelieHus B
MPUKIIAIHBIX, B TOM YHCJIE COI[MAIbHO- 9KOHOMHUYECKHUX, 3a7a4ax

11 | UccnenoBanue npousBeIeHUI U YacTHBIX. MccieqoBanne TpUrOoHOMETPHUUECKUX (QyHKIIUN

12 | UccnenoBanue GpyHKIUi 0€3 TOMOIIY MPOU3BOIHOM.

Crepeomerpus (6 yacoB)

13 | 3amauym Ha HaxXOX/IEHUE OOBEMOB U TUIOMIA/ICH TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX (PUTYD

14 | 3amaum Ha HaxoOX/AeHUE 0OBEMOB U ILIOLIA/IEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX (PUTYD

15 | OcHoBHble  GOPMYJIBI  JUIsl  HAaXOXKJICHUS  3HAYCHWA T'C€OMETPUUYECKUX  BEIHYUH

MPOCTPAHCTBEHHBIX (PUTYD, TOTOTHUTEIbHBIE TOCTPOCHHUS




16 | OcHoBHble  QopMynbl A7  HAXOXKACHUS  3HAYEHUH  TEOMETPUYECKHX  BEIUYHH
IPOCTPAHCTBEHHBIX (PUTYD, JOMOTHUTEIBHBIE TOCTPOCHUS

17 | Yrabl u paccTosIHMS B IPOCTPAHCTBE

18 | Vbl u paccTOsIHUS B IPOCTPAHCTBE

Tunosble 3aganusa 13, 14, 15, 16, 17, 18, 19 (14 yacoB)

19 | 3aganue 13. TpuroHoMmeTpuyeCKHe YpaBHEHHUS: METO/IbI pEIICHUH U 0TOOP KOpHEH

20 | 3aganue 13. TpuroHoMeTpuieckrue ypaBHEHUS: METO/IbI PEILICHHU U OTOOP KOpHEH

21 | 3aganue 14. MHOTOTpaHHUKH: TUIIBI 33]1a4 ¥ METOJIbI UX PEIICHUS

22 | 3apganue 14. MHOTOTpaHHUKH: TUIIBI 33/1a4 U METO/BI UX PEIICHUS

23 | 3aganue 15. Pemenne mokasaTenbHBIX U JOrapuMuyecknx HepaBeHCTB. [loka3aTenbHble
HepaBeHcTBA. Jlorapupmuyeckue HepaBeHCTBA. (CmemiaHHbie HepaBeHCTBA. CHCTEMBI
HEPABEHCTB

24 | 3aganue 15. Pemenne mokasatelbHBIX U JIOrapupMUYECKUX HepaBeHCTB. [loka3zarenbHbie
HepaBeHcTBA. Jlorapupmuyeckue HepaBeHCTBA. (CwmemiaHHble HepaBeHCTBA. (CHCTEMBI
HEPABEHCTB

25 | 3amanwme 16. [InannMeTpruveckue 3a1a4u: MPUMEPHI U CIIOCOOBI pEIICHUS

26 | 3amanwue 16. [InannMeTpuveckne 3a1a9u: MPUMEPHI U CIIOCOOBI pEIICHUS

27 | Baganue 17. IlpuMepsl SKOHOMHUYECKUX 3a7a4 U CIIOCOOBI UX PEIICHUS

28 | 3amanme 17. [Ipumepsl 5JKOHOMHUYECKUX 337124 M CIOCOOBI X PEIICHHS

29 | Baganue 18. dyHKuMs U TapaMeTp

30 | 3apanue 18. OyHKIMS U TapamMeTp

31 | 3aganue 19. 3agauu Ha uenble uucia. JlemuMocTh lenbIX yucen. JlecsiTuuHas 3amuch
ymcna. CpaBHeHus. BolpaskeHus ¢ unciaamu. BolpakeHus ¢ nepeMeHHbIMU

32 | Bamanme 19. Bamaum Ha 1eable yucia. JIeMMMOCTh LENIbIX YHucel. JlecATHYHas 3amuch
yncna. CpaBHeHus. BolpakeHus ¢ unciaamu. BelpaxkeHus ¢ nepeMeHHbIMU

Oo0o0maroniee nopTopeHue (2 yaca)
33 | Pa3bop Bapuanta EI'D (6a30BBIi ypOBEHB)
34 | Pa30op Bapuanta EI'D (npoduibHbIil ypoBeHb)
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