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. COAEPKAHUE YYEBHOI'O KYPCA
10 kaacc

JeiictBuTenbHbIe yncaa. [Toustue nerictBuTenbHoOro yncia. CBoNWCTBa AEHCTBUTEIBLHBIX YHCE.
MHoxecTBa yuceln 1 onepaluy Hajl MHOXecTBaMu uncell. [loouepeHblil 1 0JJHOBpEMEHHBIN BBIOOD
HECKOJIbKMX 3JIEMEHTOB U3 KOHEUYHOTO MHOXKeCTBa. DOpMyJIbI 4KCila IEPECTaHOBOK, COUECTAHUN,
pasmeleHui. Perienne KOMOMHATOPHBIX 3ajau.

PanmnonajbHble ypaBHeHHsI M HepaBeHcTBa. Parmonanbhblie Beipaxxkenus. @opmyna 6mHomMa
HeroToHa, cBoiicTBa GMHOMMHANBHBIX K03 uinenToB, TpeyrosibHuk [lackans. PaunonansHsle
YPaBHEHUS U HEPABEHCTBA, METOJ MHTEPBAJIOB PEIICHNUS HEPABEHCTB, CUCTEMBI PALlMOHAIBHBIX
HEPaBEHCTB.

Kopens crenenn n. [lorsarue pyHKIUY, ee 00JIaCTH ONPEIETICHUS K MHOKECTBA 3HAYCHUH,
rpaduka pyukuuu. Oynkmuus y = X", rae ne N, ee cBoiicta u rpaduk. [Tonstue kopHs crenenu N>1 u
€ro CBOICTBA, MOHATHE apU(PMETHIECKOTO KOPHS.

CreneHb MOI0KUTEJIBLHOI0 YUCJIA. [[oHATHE CTENEHN ¢ PALlMOHAJIBHBIM [10KA3aTeleM, CBOMCTBA
CTEIICHU C PALIMOHAIIBHBIM I0Ka3areseM. [loHsaTue o npezesne nociuenoBarebHOCTUH. beckoHeuHas
reoMeTpuuecKas nmporpeccus u ee cymma. ducio €. I[lonsarue cTenenu ¢ JeiCTBUTEIbHBIM [TOKA3aTEIEM.
CBoiicTBa CTETIEHU C JACHCTBUTENFHBIM TIOKa3aTeneM. [IpeoOpazoBaHme BEIpaKEHUH, COIEpIKAIIUX
BO3Be/ieHUE B cTeneHb. [loka3arenbHas GyHKIUsA, €e CBOWCTBA U IpaduK.

Jlorapu¢msl. Jlorapupm uncia. OcHoBHOE sorapudmMudeckoe ToxaecTBo. Jlorapupm
IPOM3BEACHUS, YACTHOT'0, CTETIEHH, IIEPEX0/] K HOBOMY OCHOBaHUI0. [IpeoOpa3zoBaHue BbIpaKeHHIH,
conepskanux jgorapudmel. Jlorapudmudeckas GpyHKIHs, ee CBOWCTBA U TpaduK.

IIpocreiimme noka3arejabHbIe U JOrapu(pMuyecKue ypaBHeHHs 1 HEPABEHCTBA METOABI HX
pemenus. [TokazarenpHple U TorapuMUUYECKIe ypaBHEHHUS U HEPABEHCTBA M METOMBI HX PEIICHUSI.

Cunyc 1 KOCHHYC yria u yucia. Paqnannas mepa yrina. CHHYC, KOCHHYC, TAHI'€HC U KOTAHT€HC
IIPOU3BOJILHOTO yIila U JeHCTBUTENBHOTO Yynciaa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO JUIsS
cuHyca U kocuHyca. [lonsaTus apkcuHyca, apKKOCHUHYca.

TaHreHc M KOTaHreHc yria U YMcia. TaHreHC U KOTaHIeHC yriia ¥ yncia. OCHOBHbIE
TPUTOHOMETPUUYECKHE TOXKIECTBA JUIsl TAHI€HCA U KOTaHreHca. [[oHnsATre apkranresca uuca.

®opmy.Jibl caoxeHusi. CUHYC, KOCHHYC U TAHT'€HC CYMMBI M Pa3HOCTH JIBYX apr'yMEHTOB.
®opmynsl npuseneHusa. CHHYC U KOCUHYC JBOMHOrO apryMmeHnTa. @opmyssl HOJOBUHHOIO apryMeEHTa.

Tpuronomerpnueckne GyHKIUM YUCJI0BOI0 aprymenTa. Tpuronomerpudeckue QyHKINH, UX
CBOMCTBa U rpaduKu, NEPUOAUYHOCTb, OCHOBHOM MEPHO/.

Tpuronomerpuyeckue ypaBHeHHsl U HepaBeHCTBA. [[pocrelimme TpUroHoMeTpUIECKUe
ypaBHEHUs. PernieHre TpUroHOMETpUUYECKUX YPABHEHUH, CBOAAIIMXCS K POCTEUIINM 3aMEHON
Heu3BecTHOro. [I[puMeHeHe OCHOBHBIX TPUTOHOMETPUUECKUX (OPMYJI AJIsl PEIIEHUs] YpaBHEHUH.
OnHOpoIHBIE YpaBHEHUS.

DJiIeMeHThI TeOpUH BeposiTHOCTei. [IoHATHS 1 cBOICTBA BEPOSITHOCTU COOBITHS.

11 kaacc

@OyHKIMHU U UX TpaduKu. DneMeHTapHble QyHKIUU. MccnenoBanue GyHKIMM 1 TOCTpOSHHE UX
rpadukoB 3eMeHTapHbIMU MeTo/1aMu. OCHOBHBIE CITIOCOOBI TPe0Opa3oBaHMsI rPaPHUKOB.

IIpenen pynknuu u HenpepbIBHOCTB. [loHsATHE penena pyHKuuu. OJHOCTOPOHHHE MTPEEIBI,
cBoMcTBa mpeenoB. HenpepslBHOCTD (PyHKIHMIT B TOUKE, HA HHTEepBaJie. HempephIBHOCTH AIIEMEHTapHBIX
byHKIUH.

Oo6paTnble pynkumnu. [lonstue obpaTHON QyHKIUU.

IIpoussoanas. [loudarue nponsBoaHou. IIponsBoaHas cyMMBI, pa3HOCTH, IPOU3BEICHHUS U
yacTHOro ABYX QyHkuuil. [IponsBonHbie anemenTapHbix QyHkuuid. [IponsBogHas cnoxHON QyHKIHMH.

IIpuMeHnenne npou3BoAHOI. MakcCUMyM 1 MUHUMYM (YHKLIUHU. Y paBHEHUE KacaTebHOM.
[Tpubmmk€nnble Berurcienus. Bozpacranue u yosiBanue GyHkui. [[por3BoAHbIE BHICIIMX TOPSIKOB.
3agaun Ha MaKCUMYM 1 MUHUMYM. [locTpoenue rpadukoB ¢pyHKIUI C TPUMEHEHUEM POU3BOTHOM.

IlepBooOpa3nas u unrerpaJ. [lonarue nepBoobpasHou. [1momaas KpUBOJIUHENTHON TpaNeUH.
Onpenenéunplii uaterpan. @opmyna Hetotona-Jleitbnuma. CBoiicTBa onpeen€HHBIX HHTETPaIOB.

PaBHOCHJIBHOCTH YPaBHEHUI U HEPABEHCTB cucTeMaM. PaBHOCHIIbHBIEC TTPEOOpa30BaHUS
YPaBHEHUH U HEPABEHCTB.



YpaBHenus — caeacrsus. [lonstue ypaBHeHus — cineacrsusi. Bo3BeneHne ypaBHEHHs B YETHYIO
crerneHsb. [loTeHupoBanue JorapupmMuueckux ypaBHeHui. [IpuBenenue mofo0HBIX YIEHOB YpaBHEHHUSL.
OcBoOosk/1eHne ypaBHEHUS! OT 3HAMEHATES.

PaBHOCWIBHOCTH YPABHEHUI U HEPAaBEHCTB cUcTeMaM. PenieHre ypaBHEHUI € IOMOILIBIO
cucreM. PermieHue HEpaBEHCTB € TOMOILBIO CUCTEM.

PaBHOCWIBHOCTH YPABHEHUI HA MHOKeCcTBaX. Bo3BeeHrEe ypaBHEHUS B UETHYIO CTEIICHbD.
Cucrema-cnencrTBue.

PaBHOCHJIBHOCTH HEPABEHCTB Ha MHOKecTBaX. HecTtporue HepaBeHcTBa.

MeToa npoMeKyTKOB /sl YPABHEHHUI U HEPABEHCTB. Y PaBHEHHUS U HEPABEHCTBA C MOIYJISIMH.
MeTtoa UHTEpBaIOB JJIsl HENIPEPBHIBHBIX (DYHKIINH.

CucreMbl ypaBHEHHMi ¢ HECKOJILKUMH HEU3BeCTHBIMU. PaBHOCWIIBHOCTB cucteM. MeTton
3aMEHbl HEU3BECTHBIX. MeTO/ 3aMEHbI HEU3BECTHBIX.

I'eomerpus
10 xnacc

§1. AxcumoMbl cTepeoMeTpMH W HX MpocTelmye CcaeAcTBUS. AKCHOMBI CTEPEOMETPHUU.
CymiecTBoBaHUE IIJIOCKOCTH, IPOXOJAIIEH 4Yepe3 JaHHyI0 MHpsIMYyI0 M JaHHYI0 Touky. [lepeceuenue
IpsAIMOi € MIIOCKOCTHIO. CyIeCTBOBAHKE INIOCKOCTH, TPOXOASILEH Yepe3 TPU TaHHbIE TOUKH.

§2. IlapannenbHOCTH NPAMBIX M IJI0cKOCTel. [TapannenbHble npsMble B ipocTpancTBe. [Ipu3Hak
napajuieIbHOCTH NpsMbIX. [Ipu3Hak napainenbHOCTH NpsMOM U TUIOCKOCTU. [Ipu3Hak mapannenbHOCTH
miockoctei. CyliecTBOBaHUE TMIIOCKOCTH, MapaylIeIbHOW JaHHOU TUIOCKOCTH. CBOMCTBA MapauieIbHbIX
wiockocteil. [lapamnensHoe npoekTupoBanue. M300paxkeHne NpocTpaHCTBEHHBIX (PUTYp HA MITOCKOCTH.

§3. IlepneHauKy/JSIpHOCTL MNPSAMBIX M IJIOCKOCcTel. [lepneHIuKylIspHOCTH MpPSAMBIX B
npoctpaHcTe. [Ipu3Hak nepneHauKyIsIpHOCTH NMPsAMOM U IiockocTh. [locTpoeHne neprneHInKyaspHbIX
npsiMoi M miockocTd. CBoMCTBa NEpHEHAMKYISPHBIX MNpsAMOMl M 1uiockocTd. IlepneHpukymsp u
HakJIoHHass. Teopema o Tpex mnepneHAuKyiaspax. IIpu3Hak mNEepHEHIUKYISIPHOCTH IIOCKOCTEH.
Paccmosnue medxcoy ckpewusaromumucst nRpamolymu.

§4. /lexapToBbI KOOPAUHATHI M BEKTOPHI B POCTPAHCTBE. BBeeHNe AeKapTOBBIX KOOPAUHAT B
npocTtpancTBe. PaccrostHume Mexay ToukamH. [Ipeobpazosanue cummempuu 8 NPOCMPAHCMEe.
Cummempus 8 npupooe u Ha NPaKmuxe.

VYron Mexay CKpeuBarOIUMUCS NPAMBIMHU. Y TOJ MEXKY IPSMOW U INIOCKOCTBIO

Yeon meocoy nnockocmamu. Ilnowade opmocoHanvHoU npoekyuu MHO20Y20bHUKA. Y PaBHEHHE
cdepsl u nrockocmu. Dopmyna paccmoanusi om mouku 00 NiIOCKOCMU.

Bektopel B mpocTpaHCTBE (MOAYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, Yrojl MEXIy BEKTOpaMH).
JleificTBUsL Haj BEKTOpaMU B IPOCTPAHCTBE (CIOKEHHE BEKTOPOB, YMHOXXEHHME BEKTOPOB Ha 4YHCIIO,
CKaJsIpHOE TIpou3BeleHuE BeKTOpoB). KosmHeapHble BeKTOpbl, PasnoikeHue BekTopa IO JABYM
HEKOJUIMHEAPHBIM  BEKTOPaM. Komrutanapueie Bektopel. PaznoxeHue BEKTOpa II0 TpeM
HEKOMILIAHAPHBIM.

11 xmacc

§ 5. MHororpanHuMKH. J[ByrpaHHBI U MHOTOTpaHHBINA YIJbl. JINHEHHBIN yroyl IBYrpaHHOrO yrija.
Mpuororpannuku. CeueHust MHororpaHHukoB. Ilpusma. IlpsmMas u  mnpaBuiabHas  MPU3MBL.
[Mapamnenenunen. Ilupamupa. VYceuennas nupamupa. IlpaBunpHas nupamupa. IIpaBuiibHble
MHOTOTPAHHUKH.

§ 6. Tena Bpamenns. Tena BpaleHus: LTWIMHAP, KOHYC, map. Ceuenus ten BpameHus. KacatenbHas
IJIOCKOCTh K IIapy. BrucaHHbIE W ONMCaHHBIE MHOTOIpaHHMKHU. [IoHATHE Tena M ero mOBEpPXHOCTH B
TE€OMETPUH.

§ 7. O6bembl MHOTOrpaHHuKOB. [loHsTre 06 o0beme. OOBEMBI MHOTOIPaHHUKOB: MPSMOYTOJIBHOTO
U HAaKJIOHHOTO MapasuiesIenuIe/1oB, MPU3Mbl, upaMuabl. PaBHoBenukue tena. OObemMbl MOAOOHBIX Tell.

§ 8. O0beMbl 1 MoBepxHOCTH Tesl BpameHusi. O0beM IIIMHIPA, KOHYCa, apa. O0beM MIapoBOro
CEerMeHTa U CEKTOpA.

[TonsiTre momaau moBepxHocTH. [lmomanu GOKOBBIX MOBEPXHOCTEN IMUIMHAPA U KOHYCA, TIJIOMIA b
cdepsl.

IloBTOpPEHME

AkcuoMsbl crepeoMmeTpu. [lapannenbHOCTh NPAMBIX U IIOCKOCTEN. [leprnenauKyaIsspHOCTD NPSMBIX U
IJIOCKOCTEH. JleKkapTOBbI KOOPAMHATHI U BEKTOPHI B MpOCTpaHCTBE. MHororpanHuku. Tena BpamieHus.
OOBbeMBI MHOTOTPAaHHUKOB M TEJI BPAILICHHS.



1. TINIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA MATEMATHUKHU
B pesynbrare n3ydeHus anreOpbl U Hayal MaTeMaTHYECKOro aHaiu3a Ha 0a3oBoM ypoBHE B 10

KJIaCCC YYCHHUK HAYUUTCA:

Yucii0Bble H OYKBeHHbIE BbIPAKEHHS
BBITIOJIHATE apu(MeTHUecKue ACWCTBUS, COYETass YCTHhIE M MUCbMEHHBIE PUEMBI, TPUMEHEHHE
BBIYMCIIUTEIIBHBIX YCTPOMCTB; HAXOAUTb 3HAYCHWS KOpHS HATYpPaJIbHOM CTENEHHU, CTENECHH C
pallMOHATBHBIM IIOKa3aTeneM, Jiorapudma, HUCHOnb3ys HOpU HEOOXOAMMOCTU BBIUMCIIUTENbHbIE
YCTPOMCTBA; I10JIb30BATHCS OLICHKOM U MPUKUAKON IPU IPAKTUYECKUX pacyeTax;
[IPUMEHATH MOHATHUSA, CBA3AHHBIE C JCIMMOCTBIO LIEIBIX YHCEI, IPHU PEIICHUM MAaTeMaTHYECKUX
3az1ady;
HaxOJWUTh KOPHM MHOIOWIEHOB C OJHOW IIEPEMEHHOM, pacKJIagplBaTb MHOIOWICHBI Ha
MHOXUTEIIH;
IIPOBOJIUTH NPeoOpa30BaHMUs YHUCIOBBIX M OYKBEHHBIX BBIPR)KEHUH, BKIIOYAIOIIUX CTENEHH,
panuKaibl, JorapupmMbl 1 TPUTOHOMETPUUECKUE (PYHKIUH.
DyHKUUM U TPpaduKH
ONpeAeaTh 3HadeHHe (YHKUUMU IO 3HAYEHUIO apryMeHTa IMpU pPA3IMYHbIX crocolax 3a/laHus
byHKINY,
CTPOUTH I'paMKH U3YUYEHHBIX (PYHKIUH, BBIIOIHATH NpeoOpa3oBaHus rpauKoB;
OIUCBIBATH MO TpaduKy U 1o GopmyJie MOBEACHUE U CBOMCTBA QYHKLINH;
peliath yYpaBHEHHs, CHUCTEMbl ypaBHEHUIH, HEpPaBEHCTBA, MCIIOJIb3Yys CBOWCTBA (GYHKUMH M HX
rpaduyeckre npeacTaBIeHus;

Hauajia MaTeMaTH4eCKOro aHA/IN3a
HaXOJUTh CyMMY OECKOHEUHO YObIBAIOLIEH r€OMETPUUYECKUI IPOTPECCUH;
YpaBHeHHUsI H HepPaBeHCTBA

pelaTh panroHalbHbIe, T0KAa3aTeIbHbIE U JIOrapu(PMUUECKIE YPABHEHUSI U HEPABEHCTBA,
UPpaLMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;
JIOKa3bIBaTh HECJIOKHbIE HEPABEHCTBA,
pelaTh TEKCTOBBIE 33Ja4M C IOMOIIbIO COCTABICHMS YPAaBHEHU, U HEPABEHCTB, HMHTEPIPETUPYS
pe3yNbTaT C Y4ETOM OrpaHUUYEHUI YCIOBUS 33/1auH;
n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHUI U HEPABEHCTB C IByMs
IIEPEMEHHBIMU U UX CUCTEM.
HaXOJUTh MPUOJIUKEHHbIE PEIICHNs YPAaBHEHUN U UX CUCTEM, UCIOJIb3Ys I'paUuecKuil METO/;
pelaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM IpapuuecKux NpeCcTaBlIeHUH,
CBOMCTB (PYHKIIMI, TPOU3BOJHOM;

9J1eMeHTbI KOMﬁl/IHaTOpI/IKI/I, CTATUCTUKHU U TCOPUH BepOﬂTHOCTeﬁ
pelath mpocTeiire KOMOMHATOPHBIE 3a/1aul METO/I0M Nepedopa, a TAKKe C UCIOIb30BAHUEM
U3BECTHBIX (hopMyI, TpeyroapHuka [lackans; BeIYucasITh kKodpuurueHTsl OnHoMa HproToHa 110
(dopMyIe U ¢ UCIONIb30BaHUEM TpeyroybHuKa [lackans;
BBIYHUCIIATH, B IPOCTEHUIINX CITy4asiX, BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCUYETa YHCia UCXO0B.

B pesynbrare nzyuenus anredpsl 1 Hauaja MaTeMaTUYECKOro aHajan3a Ha 6a30BoM ypoBHe B 11 kiacce
YUYEHHK JIOJI’KEH 3HaTh/TIOHUMATh

3HAYE€HHE MATEMATHYECKOW HAYKH JUIS PEIICHHUs 3a7a4, BOSHUKAIOIINX B TEOPUH U MTPAKTHUKE;
LIMPOTY U OTPAHUYEHHOCTDb IPUMEHEHUS MATEMATUYECKUX METOJOB K aHAIU3Y U UCCIIEJOBAHUIO
IIPOLIECCOB U SIBJIEHUH B IPUPOJIE U OOIIECTBE;

3Ha4YeHHE MPAKTUKU U BOIPOCOB, BOZHUKAIOLINX B CaMOW MaTeMaTHKe, U1 ((OPMUPOBAHUS U
pPa3BUTHUSA MaTEMaTUYECKON HAYKU;

W€ pacIIMPEHHs YUCIOBBIX MHOKECTB KaK c11oco0a MOCTPOEHHS HOBOTO MaTEMaTHUYECKOI0
anmapara JUis PelIeHHs IPAaKTUYECKUX 3a7]a4 M BHYTPEHHUX 3a7a4 MaTEMaTHKH;

3Ha4YeHHeE UJIed, METOJIOB U Pe3yJIbTaTOB aNre0pbl U MaTEMaTHUECKOT0 aHAJIN3a JJIsl TOCTPOCHUS
MOJIEJIEN PEAJIbHBIX IIPOLIECCOB U CUTYALIU;

YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTMKH MAaTEMaTHYECKUX PACCYKIEHUMN, UX IPUMEHUMOCTD B
pas3INYHbIX 00IACTSAX YETIOBEUECKOM EATEIbHOCTH;

paznnyne TpeOOBaHU, IPEAbIBIAEMbIX K JJOKAa3aTeIbCTBAM B MaTEMAaTUKE, €CTECTBEHHBIX,
COLIMAIbHO-DKOHOMUYECKHUX U T'YMAaHUTAPHBIX HAyKax, Ha [IPAKTUKE;



BEPOSITHOCTHBIHM XapaKTep Pa3IMYHbIX MPOIIECCOB U 3aKOHOMEPHOCTEH OKPYKaIOIIero MUpA.

Mpenen pyHKIUA U HENPEPHIBHOCTD

BBIUNCIIATH IPOCTEUINNE NIPEAEIIBI, B TOM YHMCIIE C UCIONIb30BAHUEM «3aMe4aTeIbHBIX» MIPENETIOB;
UMETb IIPEJCTaBICHUE O IIKajle 0ECKOHEYHO MaJIbIX (DYHKIMI, B TOM YHCIIE O CTEIIEHHON 1IKaJe;
UCKaTh aCUMITOTHI IpaUKOB GyHKLUH;

uccie10BaTh (QYHKIMHM Ha HEIIPEPBIBHOCTD, HUCIIOJIb3Ysl Pa3IMYHbIC ONPEACICHHS HEIPEPbIBHOCTH;
IPUMEHSTH TEOPEMbI O HETIPEPBIBHBIX (PYHKLMAX IS JOKA3aTEIbCTBA CYILIECTBOBAHUS KOPHEH, a
TaKKe B [IPOCTEHIINX T€OMETPUUECKUX CUTYyalUsX.

HpOI/I3B0[[HaH " €¢ MIPUMCHCHUSA

IPOU3BOIUTH BHIYMCIICHUE IPOU3BOAHBIX U MEPBOOOPA3HBIX;

pelars 3aa4y Ha HaX0XKJICHUE KacaTeJIbHOM K KPUBOM KaK B TOUKE KPUBOM, TaK U MPOXOALIECH
yepe3 TOUKY BHE KPUBOM, yMeTh HAXOUTh OOIIME KacaTelbHbIE IBYX KPUBBIX;

pemaTh 3aa4n Ha HaXOXKJIeHHE HAauOOJBIIEr0 ¥ HAUMEHBIIETo 3HaYeHUs (YHKIIUU Ha OTPE3KE;
pelars 3aa4M, CBSI3aHHbIC C IIOHATHEM KPATHOTO KOPHS MHOTOWICHA;

UCCIeIoBaTh (PYHKIIMIO HA MOHOTOHHOCTD U 9KCTPEMYMBI, a TAKXKe IPUMEHSITh 3TH UCCIIEIOBAHUS K
JI0Ka3aTeJIbCTBY HEPABEHCTB M PELICHUIO IIPUKIIAIHBIX 3a/1a4;

IPUMEHATh OCHOBHBIE TeopeMbl AU hepeHIInanbHOro HCYUCICHUS K PELISHHUIO 3a/1a4, CBA3aHHBIX C
CYILIECTBOBAHUEM U OLICHKOW ITPOU3BOIHBIX.

OnpenesieHHbIH HHTErpas

MOHUMATh CMBICH MTOHSATHUS TIEPBOOOPA3HON, HAXOAUTH IEPBOOOPA3HBIE ISt CYMMBI (PYHKINHN U
Npou3BeACHUS PYHKIINU HA YHUCIIO;
BBIUNCJIATH IUIOIAb KPUBOJIMHEHHON TpaIreuy.

YpaBHe}mﬂ U HEPABEHCTBA

pelaTh panroHalbHbIE, I0KAa3aTeIbHbIE U JTOrapU(PMUUECKIE YPABHEHUSI U HEPABEHCTBA,
UppalvoHAIbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS, X CUCTEMBI;

JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA,

pelaTh TEKCTOBBIE 33JJa4M C IOMOIIbIO COCTaBJICHUS YPaBHEHUN, U HEPABEHCTB, UHTEPIPETUPYS
pe3yNbTaT C Y4ETOM OrpaHUUYEHUI YCIOBUS 33/1auH;

n300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHUH ypaBHEHUI U HEPABEHCTB C IByMs
IIEPEMEHHBIMU U UX CUCTEM.

HaXOJUTh MPUOJIMKEHHbIE PEIICHNs] YPAaBHEHUN U UX CUCTEM, UCIOJIb3Ys I'pauyecKuil METO/;
pelaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM TIpadUyecKuX MpeacTaBIeHu,
CBOMCTB (PYHKIIMIA, TPOU3BOJHOM.

DyHKIUH U TPaUKH

OTpeNieNATh 3HaueHue (PyHKIUH 110 3HAYSHHUIO apryMeHTa IIPH Pa3InIHbIX crioco0ax 3aJaHus
dyHKIHH;

CTPOUTH TpapMKN U3yUYEHHBIX (QYHKIMH, BHITOIHATH MPeoOpa3oBaHus TpapuKOB;

OMMCHIBATh MO IpaduKy U Mo GopMylie IOBEIEHNE U CBOWCTBA (YHKIIHIA;

pelaTh ypaBHEHHUs, CUCTEMbI YpaBHEHH, HEpaBEHCTBA, CIOJIb3YS CBOMCTBA (DYHKINN U X
rpaduyeckre npeacTaBIeHHUS.

B pesynbrare n3ydeHus: reOMETPUN YUYEHUK JOJIKEH YMETh:

pacro3HaBaTh Ha YepTekKax U MOJEISAX MPOCTPAHCTBEHHbIE ()OPMBI; COOTHOCUTH TPEXMEPHbBIE
O00BEKTHI C X OMUCAHUSMHU, U300PAKEHUAMH;

OIMCHIBATh B3aUMHOE PACOJI0KEHUE MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE, apryMEHTHPOBATh
CBOHU CYX/IEHUS 00 3TOM PACHOJIOKECHUH;

aHAJTM3UPOBATh B MPOCTEHUIINX CIy4yasX B3aMMHOE PacoI0kKeHne 00bEKTOB B IPOCTPAHCTRE;
UCIIOJIb30BaTh MPH PEIICHUH CTEPEOMETPUIECKHX 3a/1a4 IIIAaHUMETPUUecKre (GaKThl 1 METO/IbI;
IIPOBOAMTD JOKA3aTENbHBIE PACCYKICHMS B XO/I€ PEILICHUS 3a1au.

n300pakaThb OCHOBHBIE MHOTOI'PAaHHUKH U KPYTJIbIE T€Ja; BBIMOIHATH YEPTEXKH MO YCIOBUAM 337ay;
CTPOUTH MpOCTEHIINe cedeHUs: Ky0a, IPU3Mbl, TUPAMHU/IbI;

pelaTh TeOMETPUYECKUE 3aauu, ONUPAsiCh HA N3yYE€HHbIE CBOMCTBA TUIAHUMETPUUECKUX U
CTEpEOMETPUYECKUX (PUTYp U OTHOLIECHUH MEXy HUMH, IPUMEHSIS aaredpandeckuil u
TPUTOHOMETPUUECKUI anmapar; pelaTh INIAHUMETPUYECKUE U TPOCTEHIINE CTEPEOMETPUUECKUE
3aJjaud Ha HaXOKJEHUE T€OMETPUUYECKUX BEJIMYMH (JUIMH, YIJIOB, IUIOIAAEH, 00bEMOB);



BO3MO>XHOCTH I'€OMETPUUECKOIO s3bIKa KaK CPEJICTBA OMMCAHUS CBOMCTB pealIbHbIX MPEIMETOB U UX
B3aUMHOT'O PAcIOJIOKECHUS;

BBITOJHATH YEPTEXK MO YCIOBUIO CTEPEOMETPUUECKON 3a/1aul; — IMOHUMATh CTEPEOMETPUUECKUE
YEPTEXKHU;

YMETB:

COOTHOCHUTD IUIOCKHE TeOMETpHYECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C X ONUCAHUSIMH,
yepTexaMu, N300paKeHUSIMI; Pa3INdaTh U aHAJTM3UPOBATh B3aUMHOE PACIIONIOKEHHE PUTYD;
IPOBOJUTH JJOKA3aTEIbHbIC PACCYKACHHUS IIPU PELICHUH 3a/1a4, JOKa3bIBaTh OCHOBHBIC TEOPEMBI
Kypca;

BBIYHCIIATH JIMHEHHBIC SJIEMEHTHI M YTJIBI B IPOCTPAHCTBEHHBIX KOHPHUTYpaLUIX, 00bEMbI U
IUTOIIA TN TOBEPXHOCTEH MMPOCTPAHCTBEHHBIX TEJl M UX MPOCTEHIINX KOMOUHAIIHIA;

NPUMEHATh KOOPAMHATHO-BEKTOPHBIN METO/T JIJIsl BHIYMCIICHUS! OTHOLICHUH, PACCTOSIHUNA U YTJIOB;
CTPOUTH CEUCHHSI MHOTOTPAaHHUKOB U M300pa)KaTh CEUEHUsI TEJ BPAILICHHS.

UCTIONIb30BATh MPUOOPETEHHBIC 3HAHUS ¥ YMEHHUS B IIPAKTUYECKOM AEATEIBHOCTU M TOBCEIHEBHOM
KHU3HU JUISL:

ucclieIoBaHus (MOJCTUPOBAHNS) HECTOKHBIX MPAKTUIECKUX CUTYaIlMil HA OCHOBE U3YyUEHHBIX
dbopMyI1 1 CBOUCTB (uryp;

BBIYHCIICHUS 00BEMOB U TUIONIAJICH TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPU PEIICHUN
NPaKTHYECKHUX 33/]a4, UCTIONB3YsI IPU HEOOXOJAUMOCTH CIIPABOYHUKH U BBIYHUCINTEIHHBIC
YCTPOMCTBA.

1. TEMATHYECKOE IVIAHMPOBAHUE

PabGouass mporpamma s 10-11 xmaccoB mo mpeamery «Martemartuka(anreOpa ©  Hadana
MaTeMaTUYeCKOTO aHaliu3a, TEeOMETpHsi)» COCTaBJI€HAa Ha OCHOBE aBTOPCKUX MpOTpamMm s
o0uieo0pa3oBaTeabHbIX yupexaeHuil . YMK:

e Aunrebpa. Coopuuk padounx nporpamm. 10-11 kmaccel : mocobue amns yuutenend oomeoOpa3oBar.
opranuzaiuii / [cocraButens T. A. Bypmucrtposal. - 2-e usn., mom. - M. : IIpocsemenue, 2018,

e Huxombckuit C.M.. Anrebpa w Havama ananm3a.l0 w1 YueOHuk s oOmeoOpa3oBart.
yupexaeHuil. — M.: Muemo3uHa, 2018

e [loramoB M.K., IlleBkun A.B. Anre6pa u Hadana mareMmatudeckoro ananusa 10.J[unaktuyeckue
matepHaisl. ba3oBslit v mpo¢uibHbIi ypoeHb. M. Ilpocsenienne 2018 r

e Huxonbckuit C.M.. Anrebpa u Havanma adanm3a.ll k. YueObHuk nms  oOmieoOpa3osar.
yupexeHuil. — M.: Muemo3una, 2018

e [loramoB M.K., IlleBkun A.B. Anre6pa u Hauana mareMaTudeckoro aHanusa 11./JugakTudeckue
MaTepuaibl. bazoBblil u npodunbHelil ypoBeHs. M. IIpocBenienue 2088 r

e Teomerpus. CoopHHK pabounx mporpamm. 10-11 kmaccsl : mocoOue anst yuuteneit o0eodpas3os.
opranmzaimii / [cocT. T. A. BypmuctpoBa]. — 2-e uza., nopad. — M. : IIpocsemenune, 2018.,

o Teomerpus: yueb. st 10-11 k. / [JI. C. Aranacsa u np.]. -M.: [IpocBemenue, 2018.

e Teomerpus. 10 kmace. unaktrueckue matepuans! - 3uB b.I'., M.: [IpocBenienne, 2018.

e Teomerpus. 11 kmace. Aunaktrueckue matepuainsl - 3uB b.I'. M.: IIpocemenwne, 2018.

Tak e mpu cocTaBieHMM pabodeil MporpaMMbl YYTEHbl pPEKOMEHIAlMM WHCTPYKTHBHO-

Mmeroauyeckoro mucbMa «O mpernogaBaHuu mpenMera «MartemaTtuka» B 001e00pa3oBaTeIbHBIX

opranuzanusax benroposackoii o6mactu B 2021 — 2022 yyeGHOM TOIY .
Ha peanu3zanuro aBropckoii mporpammel B 10 u 11 knaccax mpemycmorpeHo mno 136 gacos ( 4

yac B Hexaemo- 2,5 u amrebpa u 1,5 uvaca reomerpus). Ctpykrypa pabouell mporpammsl U

pacripesiesieHie yueOHOro Marepuana NoJHOCThI0 COOTBETCTBYET MTPOrpaMMe aBTOPOB



Ne Tema Koxn- leneBbie NpuOpHUTETHI BOCTIMTAHUS HOPs1 , 50PH1
BO
4acoB
10 xnace
Paznen «Anrebpay

[ToBTOpEHHE 5u | HHTeIeKkTyalIbHOE BocniuTanue: popmupoBanue | https://math100.ru/oge/
MPEJICTABICHUH O HAYYHOW KapTUHE MHUpa https://eqe.sdamgia.ru/
HpaBcTBeHHOEe BocnuTaHue: paboTa 00yJaromuXCst
C TIOJIy4aeMOil Ha ypoKe 3HaUNMMOU WH(pOpMaIIien MaremMaTuuecKkui
ConnanbHO-KOMMYHUKATHBHOE BOCIIUTAHME! KoHCTpykTOp. 1C
NoOYKICHUE YJaIIUXCsl ApTYMEHTHPOBATB, 1C. Penerutop. YacTb
OTCTaMBaTh CBOIO TOUKY 3PCHHUS 1,2
TpynoBoe BocnuTanue: BOCIIUTAHUE TPYIOIOOHS, |AnreOpa U Havasa
HACTOMYMBOCTH, YIIOPCTBA ananuza. Mtorosas
I'paxkaaHcKo-MATPHOTHYECKOE BOCTIMTAHHE! aTTecTanus
YBa)KEHHE K TBOPIIAM HAyKH U TEXHUKH, OTHOIICHHE | BBIMTYCKHUKOB.
K MaTeMaTHKe KakK K JJIEMEHTY 00IIe4eI0BeYeCKOn CoBpeMeHHBIH yueOHO-
KYJIBTYPBI METOJINYECKUI
3nopoBhecoeperaroinee BOCIUTAHNE: CO3aHUC KOMILIIEKC
CHTYaIlUH ycrexa

§1.JlelicTBUTENBH 8 u | MHTe/IeKTyaIbHOE BOCIIMTAHHE  OCBOCHHUE https://math-

BIe YHCIIa 0a30BBIX MaTEMAaTHYECKUX TIOHSITHI ege.sdamgia.ru/
HpaBcTBeHHOE BOCITUTaHKE  TTOOYKIEHUE MateMaThuyecKui
o0y4Jarommxcst co0Ir0IaTh Ha ypoKe o0HIenpuHsAThIe | KOHCTpYKTOp. 1C
HOPMBI ITOBEJCHUS 1C. Penerutop. Yacts
ConuaabHO-KOMMYHUKATHBHOE BOCIUTAHHE! 1,2
CO3HATEJIbHAS OPUCHTAIIMS YUAIMXCSl Ha TIO3UIIMU AureOpa u Havana
JPYTHX JIFOJICH: YMEHHUE CIYIIaTh U BCTYIATh B ananu3a. torosas
JIAJIOT, y4aCTBOBAThH B KOJUICKTUBHOM OOCYXJICHHH | aTTECTAIUs
MpoOJIeM, HHTETPUPOBATHLCS B TPYIIY CBEPCTHUKOB U | BBITYCKHUKOB.
CTPOUTH MPOAYKTUBHOE B3aUMO/ICHCTBIE U CoBpeMeHHbIH yueOHO-
COTPYIHUYECTBO CO CBEPCTHUKAMHU M B3POCIBIMU METOANICCKUHT
TpynoBoe BocnuTaHMe: OCBOCHUE MTPAKTUYECCKOTO | KOMIUIEKC
MPUMEHCHHUS HAYYHBIX 3HAHUI MATEMaTUKH B )KU3HH
I'paknaHCKO-NIATPHOTHYECKOE BOCTIHTAHNE:
HUCTOpUYECKasi CIIPABKA O BBIIAIOIINXCS POCCUHCKHUX,
COBETCKUX MaTeMaTHKaX
JK0JIOrHYeCKOe BOCIIUTAHNE  OIBIT IPUMEHCHHUS
MOJTYYCHHBIX 3HAHUHM U YMEHUH JUTsI OTIPEIeIICHHSI
COOCTBEHHOMW aKTUBHOMW MO3UIMHU T10 BOIIPOCAM
pecypcocOepekeH s, IKOJIOTHIECKOI 0€30MacHOCTH
KHU3HU

§2.Panmonancupie | 12u | MHTe/IeKTya/lbHOE BOCIIMTAHME: HCCIIEI0BAHUE, https://math-

ypaBHEHUS U
HEpPaBEHCTBA

MTOKCK 1 0TOOp HEOOX0oAMMOM nH(opMaIuy, ee
CTPYKTYpHUPOBAHHUE; MOJICITIUPOBAHHE U3yIaeMOTO
coJiep>KaHusl, JTIOTHYEeCKUE TEUCTBUS U ONIEPaLiH,
CIIOCOOBI penIeHus 3a1a4

HpaBcTBeHHO€E BOCTIUTaAHME: TIOKA3 JIOCTHKECHUH
COBPEMEHHOW HAyKH, aHAJIU3 IPAKTUYECKON POIU
3HaHUI

CounajbHO-KOMMYHUKATHBHOE BOCTIMTAHME !
BOCIIUTAHUE BEJICHHS JUCKYCCUH, KOTOPHIE Jal0T
y4aIuMcsi BO3MOXXHOCTb PUOOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOTO JTHAJIOTa

TpynoBoe BocniuTanue: 0CBOCHUE NMPAKTUIECKOTO
MIPUMEHEHUS HAYYHBIX 3HAHUH MaTEMaTHUKHU B )KU3HU
I'pa:kiaHcko-maTpuOTHYECKOE BOCIMTAHME!
MIPUMEPHI HAYIHOTO ITOJIBUTA

JKO0JI0THYECKOe BOCIIMTAHME: YMCHHE TIPUIaBaTh

ege.sdamgia.ru/
https://uchi.ru/

MaTtemaTHueCcKui
KoHCTpykTOp. 1C

1C. Penrerutop. Yacts
1,2

Anrebpa u Hadana
aHanu3a. rorosas
aTTecTanus
BBIITYCKHHUKOB.
CoBpeMeHHBIN y4eOHO-
METOINYECKUN
KOMILJIEKC



https://math100.ru/oge/
https://ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://uchi.ru/

JKOJIOTHYECKYIO HAIIPABIEHHOCTH JIIO0OM
JeATEIBbHOCTH, IPOEKTY, IEMOHCTPUPOBAThH
JKOJIOTHYECKOE MBIIIUICHUE H IKOJIOTHYECKYIO
TPaMOTHOCTH B Pa3HBIX (JOpMax AESITETbHOCTH

§3. Kopenb 6y | UHTe/UIeKTyalIbHOE BOCTIUTAHNUE: COUCTAHNE https://www.time4mat
CTEIIEHU N CTaHapTH3AIMU C TBOPYSCTBOM; OOYUCHUE Ha h.ru/ege
BBICOKOM YPOBHE TPYIHOCTH https://uchi.ru/
HpagBcTBeHHOE BOCIIUTAHUE: [TOKA3 JOCTH)KEHUI
COBpPEMEHHOMN HayKH, aHAIN3 TPAKTHYECKON ponu
3HaHUI
CouuajibHO-KOMMYHHKATHBHOE BOCTIUTAHHE!
o0y IeHUEe 00YJaIOIIUXCs COOITIONATh HAa YPOKE
MpaBuiIa OOIIEHHUS CO CTAPIIUMHE (TIearorHueCKUMH
paboTHUKaMK) ¥ CBEPCTHUKAMH (00yIaIOIITIMIICS)
TpynoBoe BocnuTaHMe: OCBOCHHE MPAKTUIESCKOTO
MPUMEHEHHUS HAyYHBIX 3HAHUHA MaTEMAaTUKU B KU3HH
I'pakIaHCKO-NATPHOTHYECKOE 6OCNUMAHUE:
(baKThI 0 )KU3HEHHOH MMO3UIMU U YEIIOBEYECKUX
KaueCTBax YUEHBIX
310poBbecheperaroiiee BOCIIMTAHUE. CO3aHIE
CHTYAIIUH ycIiexa
§4.CrerneHp 8y | UHTeNsIeKTyaIbHOE BOCIUTAHME . (DOPMUPOBAHHUE https://www.time4mat
[OJOKUTEILHOIO MO3HABATEIBHOTO HHTEpECa h.ru/ege
qKeIa HpaBcTBeHHOE BOCIIMTAHHE. BOCIIUTaHHE https://uchi.ru/
MHPOBO33PEHUYECKUX UACH
CoumajbHO-KOMMYHUKATHBHOE BOCTIMTAHME !
HCIIOIb30BAaHIE MATEMATHIECKOTO SI3bIKa
MaTeMaTHYECKON TEPMHUHOIOTHH KaK CPECTBA
KOMMYHHUKAIUH
TpyaoBoe BocMTAHME: OCBOCHHE MMPAKTUIECKOTO
MPUMEHCHHUS HAYYHBIX 3HAHUI MAaTEMAaTHKH B )KU3HH
I'pakIaHCKO-NATPHOTHYECKOE BOCTIUTAHHE!
HCTOPUYECKas CIIPaBKa O BBIIAIOIINXCS POCCHHCKHX,
COBETCKHX MaTeMaTHKaX
3nopoBbecOeperaoniee BOCIUTAHNE. CO3/1aHNE
CHUTYaITHH yCIiexa
§5.Jlorapudmer. 5y | UHTe/UIeKTyalIbHOE BOCIIUTAHNE. BOCITUTAHUC https://www.time4mat
HHTEpeca K Mo3HaHui0. POpMUPOBAHUE YMEHHUS h.ru/ege
MPOBOJIUTH UCCIICIOBAHUS, AHATU3UPOBATh https://ege.sdamaqia.ru/
Pe3yABTATHI, MPEICTABIAT U HAYIHO https://edu.skysmart.ru
apryMEHTHPOBATH MOJYYEHHBIE BHIBO/IbI /
HpaBcTBeHHO€E BocIUTaHHE: 000D https://uchi.ru/
COOTBETCTBYIONIHX (STHYECKHUX, KBOCITUTATEILHBIX») (MareMaTndecKuii
TEKCTOBBIX 3aja4 JJIsl pEeIICHUS KoHCTpyKTOp. 1C
ConnanbHO-KOMMYHUKATHBHOE BOCIINTAHME: 1C. Penerutop. Yacts
yMEHHE JOCTUTaTh B3aUMOIIOHMMAHHSI 1,2
TpyaoBoe BocUTAHME. OCBOEHHE ITPAKTHIECKOT0  |Anrebpa M Havaja
MPUMEHCHHUS HAYYHBIX 3HAHWI MaTeMaTHKH B )KU3HH | aHanu3a. Fitoroas
I'paxkaaHCKO-ATPHOTHYECKOE BOCTIUTAHME: aTTecTanus
MIPUMEPHI HAyYHOTO ITOBUTa BBIITYCKHHUKOB.
IKoJI0THYECKOE BOCTIUTAHME: YMCHHUE MPHU/IABATh CoBpeMeHHBIN y4eOHO-
9KOJIOTHYECKYIO HAMPABICHHOCTH JIFO00H METOANICCKU N
JESITEBHOCTH, TTPOEKTY, JEMOHCTPUPOBATH KOMIIJIEKC
9KOJIOTHYECKOE MBIIIIEHHE U SKOJIOTHIECKYIO
PaMOTHOCTb B Pa3HBIX (hopMax AeSTeIbHOCTH
§6.ITokazarenpHpl | 74 | MHTeIeKTyanbHOe BOCIIHTAHHE: OCBOCHHE https://www.time4mat

eu
nmorapudmudeckue
YpaBHEHUS U
HEPaBEHCTBA

0a30BBIX MaTEMATHYECKUX TTOHATHI
HpaBcTBeHHOE BocnUTAHUE: TOOYKICHHUE
00y4aronmxcsi COOMI0AaTh HA YPOKe OOIIeTTPUHSTEIE
HOPMBI ITOBEJCHHUS

h.ru/ege
https://eqe.sdamgia.ru/

https://edu.skysmart.ru
/
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CounajbHO-KOMMYHUKATHBHOE BOCIIMTAHME:
CO3HaTeIbHas OPUEHTALIMS YYAIMXCS Ha MTO3ULIH
JPYTHUX JIIOJEH: yMEHHE CIIylIaTh U BCTYNaTh B
JIMAJIOT, y4acTBOBATh B KOJUICKTUBHOM OOCYXIECHUH
mpobJeM, HHTErPUPOBATHCS B TPYIILY CBEPCTHUKOB U
CTPOMTH NIPOJYKTUBHOE B3aUMOJIEICTBHE U
COTPYZHHYECTBO CO CBEPCTHUKAMHU M B3POCIBIMU
TpynoBoe BocnuTanue: OCBOEHUE NPAKTUIECKOTO
MIPUMEHEHUS Hay4YHbIX 3HaHUH MaTeMaTHKH B )KU3HU
I'pazknaHcko-naTpuoOTHYECKOE BOCIIMTAHME:
HCTOpUYECKas CIIPaBKa O BBIIAIOIINXCA POCCUHCKHUX,
COBETCKHMX MaTeMaTuKax

JK0/I0THYECKOe BOCIIMTAHME: OIBIT IPUMEHEHHUS

MOJIYYEHHBIX 3HAHUN U YMEHUU JJIs1 OTIPEACIICHUS

COOCTBEHHOH aKTHBHOW MO3UIMH IO BOIIPOCaM
pecypcocOepexkeHus, IKOIOrHIeCKoi 6e30acHOCTH
KHU3HU

https://uchi.ru/

MaTtemMaTHUEeCKHI
KoHCTpyKTOp. 1C

1C. Penretutop. YacTts
1,2

Anrebpa u Hadana
ananuza. torosas
aTTeCTaIlUs
BBIITYCKHUKOB,
CoBpeMeHHBIH yaeOHO-
METOIUYCCKHUMN
KOMIIIEKC

§7.Cunyc u
KOCHHYC yTJIa.

T4

HNHTennekTyajlbHOE BOCIUTAHHE: HCCIICOBAHNE,
MTOMCK ¥ 0TOOp HEoOX0oaAuMOM nH(opMaIuy, ee
CTPYKTYpHUPOBAHHUE; MOJICITUPOBAHHE U3yIaeMOTO
COJICpYKaHUsI, TOTUIECKUE JICHCTBUS U OTICPAITHH,
CIIOCOOBI pelIeHus 3a1a4

HpaBcTBeHHO€E BOCIUTAHME: TIOKA3 TOCTHKECHUH
COBPEMEHHOW HAyKH, aHaJIN3 MIPAKTUUECKOU POIU
3HaHUI

CounajbHO-KOMMYHUKATHBHOE BOCIIUTAHME:
BOCIUTAHUE BEJICHHS JUCKYCCU, KOTOPBIC JaIOT
YYAIIAMCS BO3MOXKHOCTD MPUOOPECTH OTBIT BEACHHS
KOHCTPYKTHBHOTO JTHaJIOra

TpynoBoe BociuTanmue: 0OCBOCHUE MPAKTUIECKOTO
MPUMEHEHUS HAyYHBIX 3HAHUHA MaTEMATUKU B )KU3HH
I'pakaaHcKO-MaTPHOTHYECKOE BOCTIUTAHME:
IIPUMEPBI HAYYHOI'O ITOABUTA

IKoJI0THYECKOE BOCTIUTAHHE: YMCHHUE MPU/IABATh
9KOJIOTHYECKYIO HAMPABICHHOCTH JIFO00H
JEATEIIbHOCTH, IIPOEKTY, IEMOHCTPUPOBATD
9KOJIOTHYECKOE MBIIIICHUE U KOJIOTHYECKYFO
PaMOTHOCTb B Pa3HBIX (popMax AesTebHOCTH

https://www.time4mat
h.ru/ege
https://ege.sdamgia.ru/
https://edu.skysmart.ru
/

§8.Tanrenc u
KOTaHTEHC yTia

4q

HNHTe/NIeKTYabHOE BOCIUTAHME: UCCIICIOBAHNE,
ITOMCK ¥ 0TOOp HEoOX0aAMMOM nH(OpMaIInH, ee
CTPYKTYPHPOBAHHE; MOICTHPOBAHIE N3YIaEMOTO
COJIepKaHUs, IOTUIECKUE ISHCTBUS U OTIepaIiH,
CIIOCOOBI pelIeHus 3a1a4

HpaBcTBeHHOE BOCIIUTAHHUE: [TOKA3 JOCTHXKEHUN
COBPEMEHHOW HAyKH, aHaJIN3 MIPAKTUUECKOU POIU
3HAHWI

CounajbHO-KOMMYHUKATHBHOE BOCIUTAHNE:
BOCIIUTAHUE BEACHUS AUCKYCCUM, KOTOPHIE NAI0T
yT-IaIlII/IMCSI BO3MOXHOCTb HpHOGpeCTI/I OIIBIT BEIACHUS
KOHCTPYKTHBHOI'O IHajIora

TpyaoBoe BocnuTaHMe: OCBOCHUE MPAKTUUECKOTO
MIPUMEHEHUS HAYYHBIX 3HAHUH MaTEMaTHUKHU B )KU3HU
I'paiknaHcKo-mATPUOTHYECKOE BOCTIMTAHME:
IIPUMEPBI HAYYHOT'O ITOABUTa

IKoJIOrHYecKoe BOCIMTAaHUE: YMEHUE TIPUIaBaTh
AKOJIOTHYECKYFO HAITPABICHHOCTH JIFOOOM
JCATCIBbHOCTH, HpOGKTy, IIeMOHCTpI/IpOBaTB
9KOJIOTHIECKOE MBIITUICHUE U DKOJIOTHIECKYTO
rPaMOTHOCTH B Pa3HBIX (JOpMax ACSITCIHbHOCTH

https://www.time4mat
h.ru/ege
https://ege.sdamgia.ru/
https://edu.skysmart.ru
/

§9.DopmyIibI

Ta

I/IHTeJIJIeRTyaJIBHOC BOCIIMTAaHHE: OCBOCHHC

https://www.time4mat
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CJIOKCHUA

0a30BbIX MaTEMaTHYECKUX ITOHATUI
HpaBcTBeHHOE BocnuTaHUE: TOOYKICHHE
00yJaromuxcs coOMoaaTh Ha YPOKE OOIIETIPHHSITHIC
HOPMBI ITOBEJCHHUS
CounajbHO-KOMMYHUKATHBHOE BOCIIUTAHME:
CO3HaTeJbHasi OPUEHTAIMS YYaIlMXCS Ha MTO3ULIU
JPYTHUX JIIOJEH: yMEHHE CIIyLIaTh U BCTYNaTh B
JIMaJIoT, y4acTBOBATh B KOJUIEKTHBHOM OOCYXKICHUH
mpobJeM, HHTErPUPOBATHCS B TPYIILY CBEPCTHUKOB U
CTPOUTH NPOAYKTUBHOE B3aUMOJECHCTBUE U
COTPYZHHYECTBO CO CBEPCTHUKAMHU M B3POCIBIMU
TpynoBoe BocnuTanue: OCBOEHUE NPAKTUIECKOTO
[IPUMEHEHUS HAyYHbIX 3HAHUH MaTeMaTUKU B )KU3HU
I'pazknaHcko-naTpuoTHYECKOE BOCIIMTAHME:
HCTOpHUYECKas CIIPaBKa O BBIJAIOIINXCS POCCUNCKUX,
COBETCKHMX MaTeMaTuKax

JK0/10THYECKOe BOCIIMTAHME: OIBIT IPUMEHEHHUS

MOJYYEHHBIX 3HAHUN U YMEHUU JJ1s1 OTIpEAeIICHUS

COOCTBEHHOH aKTHBHOW MO3UIMHU TI0 BOIIPOCAM
pecypcocOepekeHus, IKOJIOTNIeCKoi 0€30IacHOCTH
JKU3HU

h.ru/ege
https://eqe.sdamgia.ru/

https://edu.skysmart.ru

/

§10.Tpuronomerp
n4eckne GyHKIUU
YHCIIOBOTO
aprymeHra

54

HNHTenn1eKTYaIbHOE BOCTIMTAHUE: COUETaHUE
CTaHJapTHU3alui C TBOPUYCCTBOM; O6y‘I€HI/I€ Ha
BBICOKOM YPOBHE TPYIHOCTH
HpascTBeHHOE BOCIIUTaHMe: TTOKa3 JOCTHKEHUI
COBPEMEHHON HAYKH, aHAJIU3 IPAKTUYECKON POIU
3HAHUU
CounajibHO-KOMMYHUKATHBHOE BOCIIMTAHME:
o0y IeHUE 00YJaIOIIUXCs COOJIONATh HAa YPOKE
MpaBuiIa OOIIEHUSI CO CTapIIMMHK (TIeJarorniecKuMH
paboTHHKaMK) ¥ CBEPCTHUKAMU (00yUJaIOIITIMICS)
TpynoBoe BocnuTanue: OCBOEHHE MPAKTHIECKOTO
MNPUMCHCHUA HAYUYHBIX 3HAaHUM MaTeMaTHKU B JKU3HHU
I'pa:kiaHcko-naTpHOTHYECKOE BOCIIMTAHME:
(axTBI O JKU3HEHHOM MO3ULIUH U YEIOBEYECKUX
Ka4y€CTBax YUYCHBIX

3nopoBbecOeperaronee BOCHUTAHNE: CO31aHUE

CUTYyalLluM ycIiexa

https://www.time4mat
h.ru/ege

https://ege.sdamgia.ru/

https://edu.skysmart.ru

/

§11.Tpuronomerp
NYecKue
YPaBHEHUS U
HEPaBEHCTBA.

54y

HNHTeN1eKTYaIbHOE BOCTIMTAHUE: COYETaHHE
CTaHJapTH3AILMH C TBOPUYECTBOM; OOyUCHHE Ha
BBICOKOM YPOBHE TPYIHOCTH
HpascTBeHHOE BOCIIUTaHMe: [TOKa3 JOCTHKEHUI
COBPEMEHHON HAyKH, aHAJIU3 IIPAKTUYECKON POIU
3HaHUI
ConnanbHO-KOMMYHUKATHBHOE BOCIINTAHME:
o0y IeHHEe 00YyJaOIIUXCs COOJIONATh Ha YPOKE
MpaBmJia OOIIEHHUS CO CTAPIIMMH (TIeJarOrnIeCKUMHU
pabOTHUKaMM) U CBEPCTHUKAMH (00y4aroInMICs)
TpynoBoe BocnuTanue: OCBOEHHE MPAKTHIECKOTO
MIPUMEHEHHUS HAYYHbIX 3HaHUH MaTeMaTHKH B )KU3HU
I'paxnancko-nmaTpuoOTHYECKOE BOCIINTAHKE:
(haKTBI O )KNU3HEHHOM MO3ULIUH U YEIOBEYECKUX
Ka4eCcTBaX YYEHBIX

3nopoBbecOeperaroniee BOCHUTAHME: CO3IaHNE

CUTYallMH ycliexa

https://www.time4mat
h.ru/ege

https://ege.sdamgia.ru/

https://edu.skysmart.ru

/
https://uchi.ru/

§12. DnemMeHTHI
TEeopuun
BEPOSITHOCTEM.

4q

HuTenekryajibHoe BocnuTanue: GOpMUPOBAHNE
[103HAaBaTEJIbLHOTO UHTEPECa

HpagcTBeHHOe BOCIUTaHMe: BOCIIUTAHNE
MHPOBO33pEHYECKUX UAEH
CounajibHO-KOMMYHUKATHBHOE BOCIIMTAHME:

https://uchi.ru/
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HCITIOJIB30BAHUEC MAaTCMAaTUYCCKOTI'O SA3bIKa U
MaTeMaTHIECKOH TCPMUHOJIOTUHA KaK CPCACTBA
KOMMYHUKAIUN
TpynoBoe BocniuTanne: OCBOCHUE MPAKTUICCKOTO
MNPUMCHCHUS HAYUYHBIX 3HAaHUM MaTeMaTHKU B JKU3HU
'paxnaHCcKO-MATPHOTHYECKOE BOCTIMTAHHE:
HUCTOpUYECKas CIpaBKa O BBIIAOIIUXCS POCCUNUCKUX,
COBCTCKHUX MaT€MaTUKax

3n10poBbLecOeperaioniee BOCIUTAHUE: CO3TAHNE

CHUTyaIluu ycIexa

[ToBTOpEHUE 2y | UHTeaeKTyalIbHOE BOCTIMTaHue: (OPMUPOBAHNE https://www.time4mat
[M03HABATEIHLHOTO HHTEPECa h.ru/ege
HpaBcTBeHHOE BOCIUTAHME: BOCIIUTAHHUE https://ege.sdamgia.ru/
MHPOBO33PEHUECKUX UAEH https://edu.skysmart.ru
CoumajibHO-KOMMYHHKATHBHOE BOCITUTAHHUE: /
HCIIOJIb30BAaHUE MATEMATHYECKOTO S3bIKA U
MaTeMaTHYCCKOH TEPMHUHOIOTHH KaK CPECTBA
KOMMYHHKAIIUH
TpynoBoe BocUTaHHE: OCBOCHHE MTPAKTUYCCKOTO
MPUMEHCHHUS HAYYHBIX 3HAHUI MATEMATUKH B )KU3HH
I'pakIaHCKO-NATPHOTHYECKOE BOCIIUTAHNE:
HCTOPUYECKas CIPaBKa O BBIIAIONIMXCS POCCHUCKHX,
COBETCKHX MaTeMaTHKax
310poBbecheperaroiiee BOCIIUTAHUE: CO3aHHIE
CHTYAIlUH ycIiexa
Paznen «I'eomerpusi»
Beenenue 3y | UHTeNIeKTya/IbHOE BOCTIUTaHHEe: (HOPMUPOBAHHE https://www.time4mat
MPEICTaBICHUI O HAyYHOH KapTHHE MUpa h.ru/ege
HpaBcTBeHHOe BocnmuTaHue: pabora obOyuaromuxcs | https://ege.sdamgia.ru/
C MOJTyYaeMoii Ha YpoKe 3HaYnMOoi nHdopmarmei https://edu.skysmart.ru
CouuajibHO-KOMMYHHKATHBHOE BOCIIUTAHHE: /
MO0y IeHHE yUaITuXCsl apryMEHTHPOBATH, https://uchi.ru/
OTCTaWBaTh CBOKO TOYKY 3PEHHS
TpyaoBoe BocUTAHME: BOCIIUTAHUE TPY/IOTIO0HS,
HACTOMYHUBOCTH, YIIOPCTBA
I'paxaaHCKO-NATPUOTHYECKOE BOCIUTAHHE:
MaTeMaTHhKa - KyJbTypHas [IEHHOCTh
3nopoBbecOeperaoniee BOCIUTAHNE: CO3/1aHNE
CUTYallUU ycrexa
I'n 1. 16u | MHTeNTeKTyabHOE BOCIIUTAHME: OCBOCHHUE https://www.time4mat
TapaniensHOCTh 0a30BbIX MaTEMaTHYECKUX MMOHATHI h.ru/ege
TIPSIMBIX 1 HpagpcTBeHHOE BocnuTaHue: 100yXK/ICHNE https://ege.sdamgia.ru/
IocKoCTel oOydarormxcs CoOMI0AaTh HA ypoke obmenpuusaTeie | https://edu.skysmart.ru

HOPMBI TTOBEJICHUS
ConuaabHO-KOMMYHUKATHBHOE BOCIIMTAHHE:
CO3HaTCJIbHas OpUCHTAUA YUallluXCs Ha MMO3UIUU
JIPYTUX JIIOJIEH: YMEHHUE CIIylIaTh U BCTYNATh B
JTUAJIOT, Y4aCTBOBATh B KOJUIGKTUBHOM OOCYKJICHUHU
po0IeM, HHTErPUPOBATHCS B TPYIIITY CBEPCTHUKOB U
CTPOUTH MMPOAYKTHBHOC B3aI/IMOZIeI>'ICTBHe u
COTPYJHHUYECTBO CO CBEPCTHUKAMHU U B3POCIIBIMU
TpynoBoe BocnmuTaHue: OCBOSHUE MMPAKTHIESCKOTO
MIPUMCHCHUS HAYUYHBIX 3HAaHUHM MaTeMaTHKU B JKU3HHU
'paxnaHCcKO-MATPHOTHYECKOE BOCTIMTAHHE:
HCTOPUYECKAs CIIPABKa O BBIJAIOIIUXCS POCCUHCKUX,
COBCTCKHUX MaT€MaTHuKax

IK0JIOTHYECKO€e BOCTIMTAHUE: OIBIT IPUMEHEHHS

MIOJTyYEHHBIX 3HAHHI U YMEHUH [Tl OTpe/Ie/ICHUs

COOCTBEHHOM aKTHBHOM ITO3UIINHN IO BOIIPOCAM

pecypcocOepexeHNs, IKOJIOTHICCKOH 0€30IaCHOCTH

/

https://uchi.ru/
http://fipi.ru
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KU3HU

I'n. 2.
IlepnenquKkynspH
OCTb IPSIMBIX U
IIJIOCKOCTEN

174

HHTenn1eKTYyaIbHOE BOCTIMTAHHE: OCBOCHHE
0a30BBIX MaTEMaTHYECKUX TOHITUI
HpagcTBeHHOe BocIIUTaAHUE: TO0YXICHHUE
00y4aronmxcst COOMI0AATh HA YPOKe OOIICTTPUHSTEIC
HOPMBI [TOBEJICHUS
CounajbHO-KOMMYHUKATHBHOE BOCIIMTAHME:
CO3HaTeNbHAasI OPUEHTALMS YIALIUXCS HA TIO3ULUH
JIpYTUX JIIOJEH: yMEHHE CIyIIaTh U BCTyNaTh B
JIMAJIOT, y4acTBOBAThH B KOJUICKTUBHOM OOCYXIECHUH
po0ieM, HHTETPUPOBATHLCS B TPYIILY CBEPCTHUKOB U
CTPOMTH MIPOJYKTUBHOE B3aUMOJIEICTBHE U
COTPYJHHUYECTBO CO CBEPCTHUKAMHU U B3POCIBIMU
Tpynosoe BocuTaHMe: OCBOCHUE NIPAKTUIECKOTO
MIPUMEHEHUS Hay4YHbIX 3HaHUH MaTeMaTHKH B )KU3HU
I'paxnancko-naTpuoTHYecKoe BOCIIATAHKE:
HCTOPUYECKas CIIPaBKa O BBIIAIOIINXCA POCCUHCKHUX,
COBETCKHX MaTeMaTHUKaXx

IKO0JIOTHYeCcKOe BOCTIMTAHUE: OIBIT IPUMEHEHUS

MOJYYEHHBIX 3HAHUU U YMEHUU JJIs1 OTIpEeAeIICHUS

cOoOCTBEHHOW aKTUBHOW TIO3HIIUH TI0 BOTIPOCAM
pecypcocOepexeHus, 3KOIOrHIeCKOi 6e30acHOCTH
JKU3HU

https://www.time4mat
h.ru/ege
https://ege.sdamgia.ru/
https://edu.skysmart.ru
/

https://uchi.ru/

I'n. 3.
MHororpaHHuKH

124

HHTe/1eKTya/IbHOE BOCTIMTAHHE: BOCIIUTAHHE
vHTepeca K no3HaHnto. DopMupoBaHre yMEHUS
MIPOBOJIUTH UCCJICIOBAHUS, aHATH3UPOBATh
pe3yabTaThl, IPEACTABIATh U HAYYHO
apryMEHTUPOBATH ITOJYICHHBIE BEIBOIBI
HpaBcTBeHHO€E BocnUTaHME: TTIOI00D
COOTBETCTBYIOIINX (ITHUECKUX, «BOCITUTATEIILHBIX))
TEKCTOBBIX 3aJ1a4 JIJIsl pEIIeHUs
CounajJibHO-KOMMYHUKATHBHOE BOCIIMTAHNE:
YMEHHUE IOCTUTATh B3aUMOTIOHUMAHHUS

TpynoBoe BocnuTaHue: OCBOSHUE MPAKTHIESCKOTO
MIPUMEHEHUS] HAYYHBIX 3HAaHWH MaTeMaTHKHU B )KU3HU
I'paiknaHcko-maTPUOTHUYECKOE BOCIUTAHME:
MIpUMEPHI HAYIHOTO TTOJIBUTA

JKoJI0rHYeCcKOoe BOCIIMTAHME: YMEHUE IPUIABATh
9KOJIOTHYECKYIO HAMPABICHHOCTH JIFO00H
JIESATEIHFHOCTH, IPOEKTY, IEMOHCTPHPOBATH
AKOJIOTHYECKOE MBIIIUICHUE H SKOJIOTHYECKYTO
rPaMOTHOCTH B Pa3HBIX (JOpMax AESITEIHbHOCTH

https://www.time4mat
h.ru/ege
https://ege.sdamgia.ru/
https://edu.skysmart.ru
/

https://uchi.ru/

IToBTOpEeHUE

RL

HNHTennekTyaIbHOE BOCTIMTAHME:
HHTEIJIEKTYaIbHOE HaBBIK CAMOCTOSITETIHHOTO
pelIeHHs TEOPETHUECKOM MPOOIeMBbl, HABBIK
TeHEPUPOBaHUS ¥ 0(POPMIICHUS] COOCTBEHHBIX HJCH
HpaBcTBeHHOEe BOCIUTAHME: BOCITUTAHNE
BHYTPEHHEH OpraHn30BaHHOCTH
CounajbHO-KOMMYHUKATHBHOE BOCIIMTAHME:
e cTBO MOTUBHPOBAHHBIX U dPYAUPOBAHHBIX
o0yJarommxcs
TpynoBoe BociuTanue: BOCIUTAHUE TPYAOIIOOHS,
HacTOMYMBOCTH, yIIOPCTBA
I'paxnaHcko-naTpuOTHYECKOE BOCTINTAHME:
MaTeMaTHKa - KyJIbTypHasi [IEHHOCTh
3n0poBbecOeperaiiee BOCIUTAHUE: CO3IAHUE
CHUTyalluu ycIiexa

https://www.time4mat
h.ru/ege
https://ege.sdamgia.ru/
https://edu.skysmart.ru
/

https://uchi.ru/

Bcero gacos:

1364
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V. ®OPMBI IPOBEJEHUSI 3AHSITUIN

@opMBbI OpraHu3anum yueGHoro mpoiecca: @opmamu KoHTPoJIst 3YH(0B) yuyammxes sABJIAIOTCS:
®  UHIWBUIYaTbHEIE; e  HaONIONIEHHE;
® TPYIIIOBHIE; e  Oecena;
®  UHAWBHIYaJIbHO-TPYIIIOBHIE; e  (pporTaNBHEIH OMpPOC;
e  (pOHTAIBHEIE; ®  OmpOC B Mapax;
®  TIPaKTUKYMBI, ®  MPaKTHKYM;
®  JCCIeZIOBaHUE; ®  TECTHUPOBAHME;
®  3aMIHNTa IPOEKTOB; ®  ydYacTHE B MPOEKTHOM NEATEIbHOCTH,
®  YPOK-HIpa; ®  KpYTJBIX CTOJNAX;
® CceMHHap; . [TOATOTOBKA MYJIbTHMEIUHHBIX MTPE3eHTANNN 10
e KLU, OTIIETBHBIM MPOOIeMaM yIeOHBIX TEM;
®  KOHTpOJBHAs padoTa . . CaMOKOHTPOJIb;
. B3aHMOKOHTPOJIb.



