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IlosicHUTEILHAA 3aNMUCKA

PaGouass mporpamma cocTaBlieHa Ha OCHOBE 3akoHa 00 oOpa3oBaHUU
Poccuiickoit ®Depeparuu, DeaepanbHOro TOCYIApCTBEHHOrO 00pa3oBaTeIbHOTO
cTaHJapTa cpeaHero (moyiHoro) odiiero oopaszoBanusi, OeaepaibHOrO KOMIOHEHTA
rOCYJapCTBEHHOT0 CTaHJIapTa cpeaHero (MmojHoro) oo6mero oOpa3oBaHus,
MIPUMEPHON MPOrpaMMbl cpeHero (IOJIHOr0) 0011ero oOpa3oBaHusl 0 MaTeMaTHKE,
denepanbHOro nepedHs: yaeOHUKOB, pekoMeH0BaHHBIX MOHP® k ncnonb3oBaHuiO
B oOpaszoBarenbHOM mpouecce OY B 2023-2024 yuyeOHOM roay, Ha OCHOBE
nporpamm o matematuke 10,11 knacc cuctemMbl «AJITOPUTM yCHexa» U3AaTeNIbCTBA
«Benrtana-I'pad» aBropoB A.I'Mepzmsik, B.b.Ilomonckuii, M.C.Axup,T. A.
BypmuctpoBa «IIporpamMmmbl 001Ieo0pa3oBaTenbHBIX YyupexaeHu. ['eomerpus.
10,11 xmaccel

MaremaTtuka: anredpa ¥ Hayajla MaTeMaTHYeCKOro aHajiu3a, IeOMETpHs.
Anre6pa u Hayana ananusa.10,11 knacc: 6a30BbIil ypOBEHb: YUEOHUK JJIsl YHAILIUXCS
obmeo6pazoBarenbHbix yupexaeHuit/ A.I'.Mep3nsk, B.b.Ilomonckuit, M.C.Sxup -
M.: Bentana-I'pad, 2020; reometrpusi 10-11:6a30Bblil ypoBeHb: y4eOHUK s
ydamuxcs o0mieoopasoBarenbHbix  yupexaeHuil/A.I. Mepzmsik, B.b.IlonoHckuii,
M.C.Sxup - M.: Bentana-I'pad, 2020 . B 2015-2016 rony y4eOHUK IO MaTEMaTHKE
anpoobupyeM B 10  kjmaccax. Y4eOHMK  COOTBETCTBYeT  (eaepaTbHOMY
rOoCy/IapCTBEHHOMY 00pa30BaTEIbHOMY CTaHAAPTY CpeAHero (MOJIHOTro) OO0IIero
o0pa3zoBaHUsI.

MaremaTuka sSBISE€TCS OJHUM M3 OMOPHBIX IIKOJIBHBIX MpeaMeToB. OaHON U3
OCHOBHBIX LIeJIeH M3YYEHUS] MATEMATUKU SBISIETCS Pa3BUTUE MBIIIJIEHUS: THOKOCTD,
KOHCTPYKTHUBHOCTb, KpUTUYHOCTh. B mpoliecce m3ydeHUs: MaTeMaTUKU IIKOJbHUKH
ydaTcs H3jaratb CBOM MBICIM SICHO M HCUEPIBIBAIOUIE, MPUOOPETAIOT HABBIKH
YETKOTO M TPAMOTHOTO BBHITIOJIHEHUS MAaTEMAaTUYECKMX 3alHCei, YTO TO3BOJISIET
pa3BHBaTh y y4YalIUXCs TPAMOTHYIO YCTHYIO M MHUCBMEHHYIO peub. 3HAKOMCTBO C
UCTOpUEH pa3BUTHS MaTeMAaTUKH Kak Hayku GOpMHUpPYET y  ydaliuxcs
Npe/ICTaBlieHne O MaTeMaTUKe KaK dYacTH OOIICYEIOBEYECKOH  KYJIbTYpPHI.
3HAUNTEIPHOE BHUMAaHUE B U3JOKEHHM TEOPETHYECKOr0 MaTepuaia Kypca
YAENSIETCS €r0 MOTHBAILIMM, PACKPBITUIO CYTU OCHOBHBIX MOHSTUH, UAEH, METOOB.
OOyueHne MOCTPOCHO Ha 0a3e TEOpPUH Pa3BHUBAIOIICTO OOYUYEHHsI, YTO JOCTHTACTCS
OCOOCHHOCTSIMHM M3JIOKCHHsSI TEOPETUYECKOTO MarTephaia M YNpPaXKHECHUSMU Ha
CpaBHEHHE, aHAJINU3, BBIJICTICHUE TJIABHOTO, YCTAHOBIICHHUE CBS3€H, KiIacCU(PUKAINIO,
00o0mienne u cuctemaruzanuio. Ocobo aKIEHTHPYETCS] BO3MOXKHOCTbh MPUMEHEHHUS
TEOPETUYECKUX 3HAHUM JUIsl pelIeHus 3ajad MPUKIAJHOrO Xxapakrepa. Bxian
y4eOHOro TpeaMeTa B JIOCTHIKEHHE IeJIe cpeaHero (IOJIHOTO) — OOIero
oOpazoBanusa. B cootrBerctBuM ¢ DemepalbHBIM  TOCYJAPCTBEHHBIM
oOpa3oBaTelbHBIM CTAaHAAPTOM cpeaHero (momHoro) obmero o0pa3oBaHUS
OCHOBHBIE 1I€JIM 3aBEPILAIOIIET0 3TAlA MKOJBHOr0 00pa30BaHUs COCTOSIT:

e B 3aBeplIeHUU (POPMHUPOBAHMS Yy OOYYAIOIIMXCS — CPEICTBAMHU KYJIbTYpBI,
HayKH, HWCKYCCTBa, JIUTEpAaTyphl — OOIIEH KyJbTYpbl M OTHOCUTEIHHO
LEJIOCTHOW CUCTEMBbI 3HAHUW, AECATEIBHOCTEM M NPEACTABICHUN O MPUPOAE,
00IIECTBE U YEIIOBEKE;

e (QopMmupoBaHHEe YCTOMYMBONH MOTPEOHOCTH  YUYUTHCSA, TOTOBHOCTHU K
HEMpEephIBHOMY 00pa30BaHUIO, CAMOPA3BUTHUIO, W CAMOBOCIHUTAHUIO, K



CO3UJATENIbHOM M OTBETCTBEHHOW TPYJOBOM NE€ATEILHOCTH Ha 0JIaro CeMbH,

oO11iecTBa ¥ TOCyAapCTBa;

® pa3BUTHM WHJMBHUIYAJIbHOCTH W TBOPYECKUX CIOCOOHOCTEH C y4eToM
npo(ecCUOHaNbHBIX HAaMEpPEHWi, MHTEPECOB M 3alpOCOB O0yYarouIuxcs,
HE0OXO0IUMOCTH 3(PPEKTUBHOM MOATOTOBKM BBITYCKHHUKOB K OCBOEHHUIO
nporpaMm npodeccuoHaabHOTr0 00pa3oBaHMUS;

e oOecrieueHUU YCJIOBHM OOY4YeHMS M BOCHHUTAHMS, COLUMAIM3ALUU PA3BUTHUS
oOydaromuxcs, (OpMUPOBAHUS TPAKIAHCKOH HIAEHTUYHOCTH, COIMAIBHOIO
CTaHOBJICHUS JIMYHOCTH, CAMOPEATU3alMU B COL[UAIBHO JIMYHOCTHO 3HAUMMOMU
JEeSTENbHOCTH.

N3yyenue HHTErpUpOBaHHOIO Kypca «MaTtemaTuka» B cTaplieid IIKoJie
OCYIIECTBIISIETCSI TOJILKO Ha 0a30BOM ypoBHE. M3ydyeHue NaHHOTO Kypca HMEeT
LENbI0 TOBBICUTh OOUIEKYJIBTYPHBIM YpPOBEHb OOydYalolerocs W 3aBepuiacT
(opMHUpOBaHUE OTHOCHUTENBHO LIEIOCTHOM CHUCTEMbl MAaTeMaTHUYECKHX 3HAHUN Kak
OCHOBBI  JuIsi  J1000M  mpodecCHOHANbHOM  JIEATEIbHOCTH, HE  CBSI3aHHOM
HEMOCPEJCTBEHHO C MAaTEMAaTHKOM.

N3yuyeHne MaTeMaTHKN KAK MHTETPMPOBAHHOI0 Kypca HANIPABJIEHHO HA

AOCTH:KEHHE CJIeTYIOIIMX Hesei:

® OBJAJICHHME CHUCTEMOM MaTeMaTUYeCKUX TMOHATUN, 3aKOHOB U METOJIOB,
U3y4aeMbIX B Mpelesiax OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl CPEIHErO
(mosHOTO) 0011IETO 00Pa30BaAHMS;

® OCO3HaHUE M OOBSICHEHHE POJU M3YyUYEHHBIX MOHSITHI, 3aKOHOB U METOJIOB B
ONMMCAaHWU WU MCCJIEAOBAaHUU PEAJbHBIX IMPOIECCOB U SBICHUN; NMOHUMaHHE
OCHOB  aKCMOMAaTUYECKOr0 IIOCTPOCHHME  TEOpHiM; MNPEACTaBIECHHUE O
MaTeMaTHYECKOM MOJEIUPOBAHUU U €0 BO3MOKHOCTSX;

® OBJIAJICHHE MATEMAaTHUYECKON TEPMHUHOJIOTHEN M CHUMBOJIMKOHM, HaYaJlbHBIMU
HOHATUSAMM JIOTMKA W TPUHUUIIAMM MaTEMaTUYECKOrOo J10Ka3aTelIbCTBA;
CaMOCTOSITEIbHOE MTPOBEACHUE JOKA3ATEIbHBIX PACCYKIECHUN B XOAE PEIICHUS
3a/1ay;

® BBHINIOJIHEHUE TOYHBIX U MPHUOJMKEHHBIX BBIYUCICHHM M TIpeoOpa3zoBaHUi
BBIPXKCHUH; PEIICHUE YPABHEHUN M HEPABEHCTB; PEUICHNE TEKCTOBBIX 3a/1a4;
uccienoBanue (QyHKUMN, TOCTpoeHHEe TpaduKOB; OLIEHKAa BEPOSTHOCTU
HACTYIUIEHUSI COOBITUM B MPOCTEHIINX CUTYaUHUsX; U300paXKEHUE TIIOCKUX U
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (GUryp, HUX KOMOWHAIMIA, YTCHHE
reOMETPUYECKUX YepTEekKeW; OmMcaHue M OOOCHOBaHHE CBOMCTB (QUIYp U
OTHOIICHUW MEX]Y HUMH;

® CIOCOOHOCTh NMPUMEHATh MPUOOPETEHHBIE 3HAHUS U YMEHUSA [JIsl PElIeHUs
3a/a4, B TOM YHUCJE 3aJlady MPAKTHUYECKOTO XapakTepa W 3a/ad W3 CMEXKHBIX
y4eOHBIX MTPEIMETOB.

O01mast xapakTepucTuKa y4e0HOro nmpeaMera

VYyeOnpiii mpeamer «MaremaTuka: anreOpa W Havajla aHajin3a, TeOMETpHs
(uHTErpUpOBaHHBIM Kypc)», nainee «MaTemaTukay, SBISETCS WHTETPUPOBAHHBIM
y4€OHBIM MPEAMETOM, OXBAaTHIBAIOLIUM OCHOBHOE COJEP/KaHHUE YUEOHBIX MPEIMETOB
«Anrebpa u Hauyana mMareMarudeckoro aHanuza» u «l'eomerpusin. OH Hu3ydaercs
TOJILKO Ha 0a30BOM ypOBHE, 0OecleunBas ypOBEHb MAaTEMaTUUECKOM MOArOTOBKH B
COOTBETCTBHH C ITPOEKTOM cojiepxkaHusi OyHIaAMEHTAIBHOTO s1/1pa O0IIEro CpeIHEro
oOpazoBanuss u TpeboBanuss ®I'OC k pe3ynabTraTaM OCBOCHHSI OOpa30BaTEIbHOMU



OpOrpaMmbl. ITOT YYEOHBIM MpEeAMET HE MPEANnojaraer CKOJbKO - HUOYIb
CYLIECTBEHHOI'O PACIIUPEHHUsT 00s13aTEIbHOTO CoJepKaHUsl OOy4YeHHs U BBIXOJA 32
paMKH TpPaJULMOHHBIX BHUJIOB Y4eOHOM NeATeIbHOCTH. B 3TOH CBS3M BHEypOUHas
KOJUIEKTMBHAs  WIM  HWHIAUBHJYyaJdbHas IPOEKTHAas1 M  HCCIEN0OBATEIbCKas
NEATEIBHOCTD MPU €ro M3y4eHUM HE IMPEITyCMOTPEHA, YTO, OAHAKO HE HCKIIIOYAEeT
BO3MOKHOCTH TPUMEHEHUS HW3YYEHHBIX MAaTEMAaTUYECKUX METOJOB B IPOEKTHOM
NEATEIIBHOCTH 110 CMEKHBIM MTPEIMETAM.
Pe3yabTaThl OCBOCHUA Y4e€OHOI0 NpeAMeTa.

JInyHOCTHBIE Pe3yJIbTAThI:

e Cc(OpMUPOBAHHOCTh TMPEACTABICHUI 00 OCHOBHBIX JTanax HCTOPUU U
HanboJee BaXHbIX

COBPEMEHHBIX TCHACHIIMSIX PA3BUTUSI MATEMATUYECKON HAYKH, O TPO(eccHoHaIbHOM
NEATEIbHOCTH YYEHBIX — MATEMATHKOB;

® CMOCOOHOCTh K 3CTETHMUYECKOMY BOCHPHUSTHIO MAaTEMaTHYECKUX OOBEKTOB,
3aJ1a4, pEIICHNM,

paccyXIcHUH;

e c(hopMUPOBAHHOCTH, MOTPEOHOCTH B camMopealdu3aldd B  TBOPYECKOM
NEATEIbHOCTH, BBIPAKAIOMIASACS B KPEATUBHOCTHU MBIIUICHUS, MHULMATHBE,
HaXOJYMBOCTH, AKTUBHOCTH MPU PELICHUHA MAaTEMAaTUYECKHUX 3a/1aY;

® MOTPeOHOCTh B caMOOOpPa30BaHUH, TOTOBHOCTh MPUHUMATh CAMOCTOSITEIbHBIC
peueHus.

MexnpeaMeTHbIe pe3yabTaThbl:

e (opmupoBaHHe TOHSATUHHOTO anmapara MaTeMaTUKU W yMEHHS BHUJETbH
IPUIOXKEHUS IIOJIYYEHHBIX MATEMAaTU4YECKUX 3HAHUM [JI1 OIMUCAaHUS W
pelieHus pooieM B IPYTUX TUCHUIITUHAX, B OKPYXKAIOIICH KU3HU;

e (opmupoBaHHE HHTEIIEKTYaJbHOW KYJIbTYPHI, BBIpAXKAIOUIEMCS B Pa3BUTUU
a0CTPaKTHOTO ¥ KPUTHUYECKOT'O MBIIIJICHUSI, YMEHUS PACTO3HABAThH JIOTUUECKH
HEKOPPEKTHBIE BBICKA3bIBaHMUS, OTIMYATh TUIOTE3y OT (akTa, MPUMEHATH
WHAYKTHUBHBIE W JICIYKTUBHBIE CIOCOOBI PaCCYXIIEHUU, CIIOCOOHOCTU SICHO,
TOYHO W TPaMOTHO (POPMYIHPOBATH M APTYMEHTHUPOBAHO H3Jaratb CBOU
MBICJIM B YCTHOM U TUCBbMEHHOW peYH;

e (dopmupoBanne HHPOPMAIMOHHON KYIBTYPHI, BBIPAKAIOIIUMCI B YMEHHH
OCYILECTBJISATh MOUCK, OTOOp, aHaJN3, CUCTEMATHU3ALMIO U KIacCU(UKALUIO
uH(pOpMaIMK, WCIOIB30BATh PA3IMYHBIE WCTOYHUKA WHGPOPMALMH IS
penieHus y4eOHbIX mpooIeM;

e (opMUpOBaHHWE YMEHMS TPUHUMATh PELICHHE B YCIOBUSAX HEMOJIHOH U
M30BITOYHON HH(POPMAIINH;

e (¢QopMupOBaHHWE  TPEACTABICHUN O  MPUHOMIAX  MaTEMaTHYECKOTO
MOJICJIMPOBAHUS U NMPUOOPETEHUM HAYaJIbHBIX HABBIKOB MCCIIEOBATEIBCKOM
NEeATEIbHOCTH;

e (opMHpOBaHHWE YMEHHUS BHJIETh pa3IMYHBIE CTpaTerMu pEIIeHUs 3ajad,
IJJAHUPOBATh U OCYLIECTBIIATH ACATEIbHOCTD, HAIIPABICHHYIO HA UX PELIEHNUE,
IIPOBEPATH M OLEHUBATH PE3YJNbTAThl JESATENBHOCTH, COOTHOCS HX C
MOCTaBJICHHBIMU LEJISIMU U JIMYHBIM KU3HEHHBIM OIBITOM, a TakyKe MyOJuYHO
IIPEACTABIATh €€ Pe3yJbTaTbl, B TOM YHCIIE C HCIIOJIb30BAHUEM CPEICTB
MH()OPMALIMOHHBIX U KOMMYHUKAIITMOHHBIX TEXHOJIOTUH.

IIpeaMeTHBIE pe3yIbTATHI:



® OOBSACHSITH UJEU U METOJbl MATEMATUKU KaK YHHUBEPCAIBHOTO SI3bIKa HAYKH U
TE€XHUKH, CPEICTBA MOJICIIMPOBAHUS SIBIICHUN U MPOLIECCOB;

® 000OCHOBBIBATh HEOOXOJIUMOCTh PACIIUPEHHUS YHCIOBBIX MHOXKECTB;

® OIHKCHIBATH KPYr MAaTeMaTUYECKHUX 3ajay, JJIsl pEUIeHUs] KOTOPhIX TpeOyeTcs
BBEJICHUE HOBBIX MOHSTUHN, MPOU3BOJIUTH TOXKICCTBEHHBIC MPEeoOpa3oBaHMUs,
BBIYMCIIATH 3HAYEHHUS BBIPAXKCHUH, PEIIaTh YPABHEHUSI;

® [PUBOAUTH NPUMEPHI PEATbHBIX SABJICHUN, B TOM 4YHCIE MNEPUOAUYECKUX,
HCMOJIb30BAaTh TOTOBBIE KOMIIBIOTEPHBIE MPOTPAMMBI I  HWILTFOCTPALUU
3aBUCUMOCTEH, OMNpenessTh 3HaueHWe (PYyHKIMH 1O 3HAYCHHUIO apryMeHTa,
n300pakaTh Ha KOOPJAMHATHOM TIJIOCKOCTH TpauKd 3aBUCHUMOCTEH,
3a/IaHHBIX OMHUCAaHHUEM, B TaOJIMYHOU Qopme Wik (OPMYJIOH, OMHUCHIBATH
cBolicTBa (PyHKIMI ¢ omopoil Ha ux rpaduKd, TEPEUUCISITH U
WUTIOCTPUPOBATh, UCIOJIB3Ys Tpaduku, CBOMCTBA OCHOBHBIX AJIEMEHTAPHBIX
GbyHKIHI, COOTHOCUTh pEeaIbHBbIE 3aBUCUMOCTH M3 OKPY>KAIOIIEH KU3HU U U3
CMEXHBIX JTUCHUIUIMH C DJIEMEHTapHBIMU (YHKIMSIMHU, JI€JIaThb BBIBOIBI O
CBOMCTBAaX TAKUX 3aBUCUMOCTEM;

e 1300pakaTh M OIMUCHIBATH OCHOBHBIC CTEPEOMETPUUECKHE Tea, pelarh
MAaTeMaTUYECKUE 3a/1a4l Ha HaXO0XKJIECHUE T€OMETPUUYECKU BEJIUYNH;

® [PUBOJUTH MIPUMEPHI TPOCTPAHCTBEHHBIX U KOJIMYECTBEHHBIX XapaAKTEPUCTUK
peanbHbIX 00BEKTOB, JJII OMUCAHKS KOTOPBIX MCIOJIB3YIOT MAaTEMAaTUUECKYIO
TEPMUHOJIOTHIO;

e OOBSCHATHP Ha NpPUMEpPaxX CyTh METOJOB MAaTEMAaTHUYECKOro aHaiu3a JJIst
uccienoBanus (QYHKIMM W BBIUMCIEHUS TUIOLIaAel (Quryp, orpaHMYeHHBIX
rpadukaMu GyHKIUH, OOBSICHATH TE€OMETPUUECKUM U MEXaHUYECKUN CMBICT
IPOU3BOAHOM, BBIYUCIATH MPOU3BOJHBIE MHOTOWIECHOB, IOJb30BaThCS
MOHSITHEM MPOU3BOIHOM MPU ONMUCAHUU CBOMCTB () YHKIIHIA;

® I[IPUBOAUTH IIPUMEPHI MPOLECCOB W SBJICHUH, HMEIOIIUX CIyYaWHBIN
XapaKTep, HaXOAUTh B MPOCTEHIIMX CHUTYalHSIX HUX OKPYKAIOUIEH >KU3HU
BEPOATHOCTh HACTYIUICHHSI CIIY4afHOTO COOBITHS, COCTaBJISATh TaOJUIIBI
pacrpeneneHuss BEpOSITHOCTEH, BBIUHMCIATE MAaTEMAaTUYECKOE OXKUAaHUE
CIIy4allHOM BEJIMYWHBI;

® [POBOAUTH JOKA3ATEIIbHBIE PACCYXIECHUS IPU PELICHUH 33a]a4, OLCHHUBATH
JIOTUYECKYIO NMPABUIBHOCTD PACCYXKIACHHUM;

® OCYHIECTBIATH  WHGOPMAIIMOHHYIO  MEepepadOTKy  3ajadu, MepeBOJs
uH(MOPMAITUIO HA S3BIK MATEMATHYECKUX CUMBOJIOB.

Conepxanue maTtemaTu4ieckoro oopasosanus B 10-11 kinaccax

ConepxaHue nporpaMmbl IO MaTEMATUKE MPECTABIEHO BOCEMbBIO MOAYJISIMHU:
«Anrebpa», «lIpssMple W  MIOCKOCTM B  MOpOCTpaHCTBE», «DYyHKIUNY,
«l'eomeTpuueckue  tema», «Marematnueckuii — aHanus», «M3Mepenus u
BbIYMCIIEHUA», «IIpeoOpazoBanus npocTpaHCTBa», «BEpOATHOCTb U CTATUCTUKA.

[Tockonbky Ha u3ydeHue Kypca «MaTemaTuKa» B KayecTBE HENPO(UIBHOTO
MpeaMeTa B CTapIIMX KIACCaX B COOTBETCTBUU C YUEOHBIM IJIAHOM OTBOAUTCA 4 yaca
(5 wyacoB), 1enecooOpa3HO dYepeaoBaTh alreOpandyecKuii U TEOMETPUUYECKUU
Marepuail. OITO TO3BOJUT COXPAaHUTb CUCTEMATUYHBIA XapakTep HW3y4YECHUS
MaremaTuku. C 1eJIbI0 HOpMaIU3alui y4eOHOM HAarpy3Ku 00y4arouuxcsi B TCUCHUE
y4eOHOro roja >KejlaTelIbHO IMepeMexaTh ydyeOHbId Marepuas, BBIHOCHUMBIA Ha



UTOTOBYIO aTTECTALMIO Ha 0230BOM YpOBHE, C YU€OHBIM MAaTE€pUATIOM, BKIFOUEHHBIM
B COJIep’KaHue 0OPa30BaHUS B 03HAKOMUTEJILHOM ILIAHE.
MecTto yueOHOro npeamMera B yueOHOM IJIaHE.

CornacHO OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl CpeHETO (IOJIHOTO) OOIIEro
obpazoBanuss MKOVY « Ilapepunckas cpemaHssi oomieoOpa3oBaTesibHas IIKOJIA» Ha
U3y4YCHUEC MaTCMaTHKH:

Peanuzauus nporpammbel B 10 kiacce paccuutaHa Ha 136 yacos( 4 udaca B
HEJeN0) , IpuyeM 85 4acoB OTBOJUTCS HAa U3yYEHHUE anreOpbl M HA4YaJl aHajau3a U
51 yac Ha TeOMeTpHIO , UTOrOBasi KOHTpOJbHAsE padbora 2 yaca. [loctpoenue kypca
npenanonaraercs B (opMmMe IOCIeIoBaTeNbHOCTH TEMAaTHYEeCKHMX OJIOKOB ¢
yepenoBaHMEM MaTepuaia no ainredpe, ananusy, reomerpun. B 11 kiacce (4 yaca B
Henento). Mroro 3a 10 -11 kn. 272 9

Temarnueckoe TIUIAHUPOBAHUE KOHKPETHU3HPYET COJCP)KAHHE TMPEIMETHBIX TEM
00pa3oBaTeILHOTO CTAaHIapTa U JaeT MIPUMEPHOE pacipeaeieHue yueOHbIX YacoB.
MeToabl 10CTHKEHUS LeJIeH

JlanHasi mporpamMma peanu3yercss NpH COYETaHUH Pa3HOO0Opa3HbIX GoOpM U
METOJ0B OOYUYCHUS:

Buowr 06yuenusn: o0BICHUTETBHO-PENPOAYKTUBHBIN, TPOOJIEMHBIN, Pa3BUBAOIIHMA,
aNropuTMHU3UpOBaHHBIA.  Dopmbl  00y4deHUsi:  TpynHmoBble,  (GPOHTAIBHEIE,
WHIVBU]1yaJIbHBIE.

Memoowvl o06yuenus: cnoBeCHble, HArJsIHbIE, MPAKTHUYECKUE U CIElUaIbHBIC,
IIPOEKTHO —

UCCIIEN0BATEIbCKHE.

Paboueit mporpamMmMoii MpeayCMOTPEHBI YPOKH OOOOIIAIOIIETO MOBTOPEHUS,
KOTOPbIE MPOBOJATCS C LEJNbI0 CUCTEMATU3AllMK 3HAHUM TIO TEMaM, JJIsI JOCTHKEHUS
PE3YNIBTATOB YPOBHS O0YUYEHHOCTH, JIJIsl OCYIIECTBICHHUS TEMATUIECKOTO KOHTPOJISL.

Jlanubsie  (Gopmbl, METOAbI, BUIALI OOYyUYEHHS HCIONB3YIOTCS COTJIAcHO
WHIVBHUIYaJbHOM TEXHOJOTMU YYUTENs M HaNpaBIE€HHOCTH Kiacca. Bce 310
MO3BOJISIET YYUTEIIO BAPbUPOBATH TUIIBI YPOKOB, METOIMUECKUE TTPUEMBI.

JIns mpoBEepKM 3HAHUM, YMEHUW W HABBIKOB YUMTEJIb HCIOJB3YET Ppa3HbIC
(GOpMBI KOHTPOJIS: TEKYIIUHA, TPOMEKYTOUHBIA, HMTOTOBBIN; PENPOIYKTUBHBIA H
MPOAYKTUBHBIN.

Ucnons3zoBanue UKT.
Hopmbl oneHok

1. Hopmbl oyeHoK nucbMeHHbIX pabom no mamemamuxe.

Enunbie HOpMBI ABIISIFOTCSI OCHOBOM MPH OLIEHKE KaK KOHTPOJIBHBIX, TAK U BCEX
IpPYTUX TMHUCbMEHHBIX padoT mno Marematuke. OHU oOecnedyrBalOT E€IUHCTBO
TpeOOBaHUN K OOYYalIIMMCS CO CTOPOHBI BCEX YUHUTENedl 00pa3oBaTEIbLHOIO
yupexienus. [IpumMeHsst ’TH HOPMBI, YUYUTENIb JOJDKEH UHAUBUIYATbHO MOAXOIUTH
K OIICHKE KaXJ0W NHUChMEHHOW paboThl ydallerocs, oOpamiaTh BHUMaHUE Ha
KaueCTBO BBINOJHEHUS pabOThI B LIEJIOM, & 3aT€M YK€ Ha KOJMYECTBO OLIMOOK U Ha
UX XapakTep.

e Omubka, MOBTOPSIONMIASICA B OJJHOM pabOTe HECKOJIBKO pa3, paccMaTpuBaeTcs,

KaK OJHAa OIINOKa;



e 3a opdorpaduyeckue OmMMUOKM OIEHKA HE cHUKaercs. OgHAaKo OIIMOKU B
HalMCaHUU MaTeMaTUYECKUX TEPMHUHOB, Y>K€ BCTPEUAIOLIUXCS IIKOJIbHUKAM
KJIacca, T0JKHBI YUYUTHIBATHCS KaK HEJ0UETHI B padoTe.

IIpu oyenxe nucomenHvIX pabom noO Mamemamuxe pasiudalom.

e ['pyOble omnbOKku

o Omubku

e Henouetn!

K epybbiv oTHOCSTCS OMIMOKM B BBIYMCIICHUSIX, CBUIETEILCTBYIOIINE O HE3HAHUU
TAOMUIBI YMHOXEHUS U CJIOXKEHUS, CBSA3aHHbIE C HE3HAHUEM aJropuTMma
MMMUCbMEHHOTO CJIOKEHUST W BBIYMTAHUS, YMHOXXEHUSI U JEJICHUS HAa OJIHO — WJIU
JIBY3HAYHOE YUCJIO U T.M., U SSIBHOM HEYMEHUU MPUMEHSTh, O HE3HAHHH MPUEMOB
pelieHrs 3ajJad, aHAJIOTHYHBIX paHee u3ydeHHbIM. Ecim rpybas omubka
BCTpEYaeTCs B pabOTE TOJIHKO B OJIHOM CJIy4ae U3 HECKOJIbKUX aHAJIOTUYHBIX, TO TIPU
OlIeHKE pabOThI 3Ta OIMOKAa MOXKET ObITh MPUPABHEHA K HETPYOOil.
Hezepybvie ommbOku: ommOKHM, CBS3aHHBIE C HEAOCTATOYHO TOJIHBIM YCBOCHUEM
TEKyIIero yueOHOro MaTrepuasa, He BIIOJHE TOYHO C(HOPMYJIMPOBAHHBIM BOMIPOC WU
MOSICHEHHE TPU PEIICHUU 3aJlauyd, HETOYHOCTU TPHU BBITIOJIHEHUU T€OMETPUYCCKHUX
MIOCTPOCHUM U T.II.
Heoouemamu  cumtaroTcsi  HepalMoHAJbHBIC  3alUCH  TPU  BBIUYUCICHHSX,
HEpalMOHAIbHbIE TIPUEMbl BBIYUCIICHUHN, MPeoOpa3oBaHU H PEIICHHWH 3ajad,
HEOPE)KHOE  BBITIOJTHEHWE YEePTEeXKEH U CXeM, OTJEJbHbIE TIOTPEITHOCTH B
dbopMynHpoOBKe TOSICHEHUS WJIM OTBETa B 3ajaye, HEMOJIHOE COKpalleHHe ApooOeit
WIM 4YJICHOB OTHOIICHMs, OOpallleHHe CMEIIAHHBIX YUCET B HEMPABWIbHYIO JAPOObH
IpU CIIOKEHUH U BBIYMTAHHM, MPONYCK HAMMEHOBAHWM, MepecTaHoBKa IUp MpH
3aIKMCH YUCEN, OITMOKH, JAOIMYIIEHHbIE PU MEePENUChIBAHUU.

2. OyeHxa nucbMeHHOU pabomuol NO BbINOJIHEHUIO BbIYUCTUMENbHBIX 3A0AHUU U
aneebpaudeckux npeoopazo8anuil.
Ornenka «5» cTaBUTCA 32 0€3yKOPU3HEHHOE BBITIOJIHEHUE MUCHbMEHHOM PaboThI, T.€.:
a) €CIIM PellleHrne BCeX MPUMEPOB BEPHOE;
0) ecnu Bce NEUCTBUA W MpeoOpa3oBaHuUs BHITIOJHEHBI MMPABWIBHO, 0€3 OMIMOOK; BCE
3aMKCH XO/1a PEIICHUS PACIIOIO0KEHBI MTOCIEI0BATENIbHO, a TaK ke ClellaHa MpoBepKa
pEIICHHs B TEX CIy4asx, KOrja 3To TpedyeTcs.
Ornenka «4»ctaBuTcs 3a paboTy, B KOTOPOU MOMyIEHa OJJHA OITMOKA HeTpyOas WiH
JBa-TpHU HEJ0YETA.
Ornenka «3»CTaBUTCS B CICAYIONINX CIydasX:
a) ecnmd B paboTe MMETbCS OJHA Tpybas omubOka u He Ooyiee OJHOW HErpyOoit
OIITNOKHU;
0) pu HATMYUHU OJTHOM TPYOOH OMMUOKH U OJHOTO — IBYX HEJIOUETOB;
B) MpPU OTCYTCTBHM TIpPyOBbIX OLIMOOK, HO MNpPHU HAIMYUH OT JABYX JI0 YEThIpEX
HErpyObIX OIINOOK;
T') IPU HATMYUHU ABYX HETPYyOBIX OMMOOK HE OoJiee TpeX HET0UYETOB;
1) TpU OTCYTCTBHUM OIIMOOK, HO MPU HAJIMYUM YEThIpEX HEAOYETOB W OoJiee
HEJI0YETOB;
€) eCJii HEBEPHO BHITIOJHEHO HE 00Jiee MOJIOBHUHBI 00heMa BCE pabOTHI.
OrneHka «2» CTaBUTKLCS, KOTJIa YHCIO ONIMOOK MPEBOCXOIUT HOPMY, MPU KOTOPOU
MOXET OBbITh BBICTABIICHA TMOJOXKUTEIbHAS OLEHKA, WM €CIM HEeNPaBUIIbHO
BBITIOJIHEHO MEHEE MOJOBUHBI BCEU pabOTHI.



Ornenka «1» cTaBUTCS, €CITM YYEHUK COBCEM HE BBITTOJIHUI PalboOTYy.
[Tpumeuanne: OneHka «5» MOXKET OBITh TTOCTABJICHA, HECMOTPSI HA HAIMYUE OJHOTO
— IBYX HEJIOYETOB, €CIIM YUCHUK J1aJl OPUTHHAIBHOE PEIICHHUE 3aJaHHH.

3.0yenka nucbMeHHOU pabombl HA peuleHue MeKCmosblx 3a0ay
Onenka «5»CTaBUTHCS B TOM Ciydae, KOTJa 3ajada perieHa MPaBHIIBHO: XOJ
pelIeHus 3a7a4d BEPEeH, BCE JCHCTBUS M MPeOoOpa30OBaHMs BBIIIOJHECHBI, BEPHO H
pallMOHAJIBHO; B 33aJaye, PEIIacéMOr C BOIIPOCAMU WM NOSCHEHUSIMU K JEHUCTBUSIM,
JaHbl TOYHBIC W TIPABWIbHBIC (OPMYJIUPOBKH; B 3a7aye, PEIIaeMOl C ITOMOIIBIO
yYpaBHECHHMSI, JaHbI HEOOXOIUMBIC TOSCHEHUS; 3allUCH TMPABHUIIBHBI, PACIIOJIOKEHBI
MOCJICTIOBATEIPHO, JIlaH BEPHBIM HMCYEPIBIBAIOMIMNA OTBET HA BOIPOCH 3aJ1ayu;
C/IeJIaHa MPOBEpPKa PeIICHUS.
Orenka «4»CTaBUTHCS B TOM CIIy4ae, €CJIM MPHU MPABHIBHOM XOJE PEIICHUS 3aTa4u
JIOTyIIICHA OTHA HETpyOas OmMOKa UiIu JIBa — TPH HEJT0YETA.
OreHka «3»CTaBUTHCS B TOM CITydae, €CIIM X0/l PEIICHUS MPAaBUJICH, HO JTOTYIIEHBI:
. OnHa rpy6as ommbOka 1 He 6oJee 0JHOM He rpyOoii;
. Onna rpy06as ommobka u He 6oJiee TBYX HEJ0UETOB;
. Tpu — yeThIpe HETPyObIC OMTUOKU MTPH OTCYTCTBUU HEIOUYECTOB;
. onymeno He 6onee AByX HErpyObIX OMUOOK M TPEX HEJ0UETOB;
. Bonee Tpex HeI0YETOB MPU OTCYTCTBHH OITHOOK.
OreHKa «2»CTaBUTHCS B TOM CJTydae, €CIu YKHCIIO OIUOOK MPEBOCXOIUT HOPMY, TIPH
KOTOPO# OBITH MOKET BBICTaBJICHA TTOJIOKUTEIIbHAS OI[CHKA.
Onenka «l»cTaBUThCS B TOM Clly4ae, €CIM YYEHUK HE BBIMOJHWI HHU OIHOTO
3a/1aHus.

4.0yenka KOMOUHUPOBAHHBIX NUCOMEHHBIX pabOm NO Mamemamuxe
[Tucemennass pabota, mojJiexamiasi OIEHUBAHUIO, MOXET COCTOSATh W3 3ajady H
npuMepoB. B TakoMm ciydae mnpenojaaBaTellb CHayana JaeT IMpeaBapUTENbHYIO
OILICHKY Ka)KJIOM 4acTH padoThl, a 3aTEM OOIIYI0, PYKOBOJICTBYSCH CIIEIYIOIINM:

e Ecmu o6e yacTu paGOThl OIICHEHBI OJMHAKOBO, TO ATa OIICHKA JOJDKHA OBITH
oO1meit 171 Bceit paboThI B 1IEJI0M;

e . Ecnu onenku yacteil pa3HsaTcs Ha OAMH Oasul, TO 3a paboTy B IEJIOM, Kak
NPaBUJIO, CTABUTHCS Oall, OLICHUBAIOUTUN OCHOBHYIO YacTh PabOThI;

e Ecnm onHa wacte paboThl omeHeHa OaiioMm «S», a apyras — 6amiom «3», To
MpernoaBaTelib MOXKET OICHHUTh TaKyl paldoTy B IeOM OamioMm «4» TpH
YCIIOBUH, YTO OIICHKA «5)» MOCTABJICHA 32 OCHOBHYIO YacCTh PaOOTHI;

e Ecmm onmna u3 dactedd pabGoThl oreHeHa OamioM «5» wim «4y», a JIpyras —
OamtoM «2» miH «1», To mpenoaaBaTesib MOKET OIICHUTh BCIO paboTy Oaiom
«3» TmpHu YCIOBHH, YTO BBICIIAs W3 JABYX JAHHBIX OIEHOK IOCTaBlieHA 3a
OCHOBHYIO YacCTb PaOOTBHI.

5. Oyenka mexywux nuUCbMeHHbIX pabom
[Ipy olleHKE TMMOBCEMHEBHBIX OOyYarOMMX pabOT MO MAaTeMaTUKE YYUTENb
PYKOBOJICTBYETCSI yKa3aHHBIMH HOpPMaMmH OIICHOK, HO YYHTHIBA€T CTEICHb
CaMOCTOSTEITLHOCTH BBITIOTHEHUS PA0OT ydaIlIuMucs.
OOyuaromue  MHCHbMEHHBIE  PAOOTBHI,  BHITIOJHEHHBIE  YYAIIUMHCS  BIIOJTHE
CaMOCTOSITETTLHO C TMPUMEHEHHWEM paHee H3yYEHHBIX M XOPOIIO 3aKPETUICHHBIX
3HAHHH, OIECHUBAIOTCS TaK )K€, KaK U KOHTPOJIbHBIC PAOOTHI.



OOyyarolue NUCbMEHHbIE PAOOThI, BBHINOJIHEHHBIE BIOJHE CaMOCTOSATENBHO, Ha
TOJIBKO 4YTO M3yYEHHBIE M HEIOCTATOYHO 3aKPEIUIEHHBIE IMPAaBWJIA, MOTYT
OLICHUBATBCSI MEHEE CTPOTO.

[TuceMeHHble paOOTHI, BBIIOJHEHHBIE B KJIAacCe€ C MPEABApPUTEIbHBIM pa3z00poM HX
MOJ1 pyKOBOJICTBOM YUMTEJIS, OLIEHUBAIOTCS O0JIee CTPOro.

Homawnue nucbmennvie pabomul OYeHUBAOMCsA MAaxK Jice, KaK KIACCHble pabomul
obyuarowezo xapaxkmepa.

Conep:xxkanne kypca matemaruku 10-11 kinacca:
Anrebpa 1 Hauajga MaTeMaTUYECKOrO aHaJIU3a.

e MHOrowIeHbl OT OJJTHOU NEPEMEHHOM. UNCI0 KOPHEH MHOTOYJICHA.
KBanpaTtHeie kopHU./leneHne MHOrowlIeHa ¢ octaTkoM. Teopema besy.
PanvonanbHble KOPHU MHOTOWIEHOB € LeNbIMU Kodd puimentamu. Paznoxenue
MHOTOYJIEHA C HeNbIMU KO3 PUIIMeHTaMu Ha MHOKUTENH. [IpuMenenne Teopun
MHOTOYJICHOB K PEIICHHUIO alre0paniyeckuxX ypaBHEHH.

L4 MOTI/IBI/IpOBKa BBCACHUA KOMIIJICKCHBIX YHUCCII, 0COOEHHOCTH MHOYKECTBA
KOMIIJICKCHBIX YHCCII. HCﬁCTBHTCHBHaH U MHHUMasA 94aCTb, MOAYJIb U ApTYMCHT
KOMILIEKCHOT0 uncia. KoMmiekcHas mIOCKOCTb. FCOMeTpI/I‘IeCKaSI
HHTCPIIPETAINA KOMIIJICKCHBIX YUCCII. HpI/IMeHeHI/IG KOMIIJIICKCHBIX YHCCJI.

e OcHoBHbIE CBOMCTBA PYHKIMI. MOHOTOHHOCTb, OTPAHUYEHHOCTh, YETHOCTh U
HEYETHOCTh, IEPUOJUIYHOCTh. TOUKH MakcuMyMa U MuHuUMyMa. [lonstus o
HENPEephIBHOCTH QPYHKIUU. [IpOMEKYyTKH 3HAKOTIOCTOSTHCTBA HEMPEPHIBHOM
byHkimu. MeTo HHTEpBAJIOB.

e MHorowieH, rpagK MHOTOYJICHA.

e Kopenb nenoit crenenn. CTeneHs ¢ ApoOHBIM TToKazaTeneM. [loHstue o
CTEINECHU C UPPALIMOHAIBLHBIM MOKa3zaTesieM. JleHCTBUS CO CTETICHIMMU.

e MoTtuBupoBKa BBeaeHus jgorapudmo. [lorstue norapudma. ericTBus ¢
norapudmamu. Yuco e.

e [IpeobOpa3zoBaHue BBIpRXCHUMN, COEPKAIINX PaTUKAIbBI, CTCTICHU
norapuMsbl.

o CrenennHas GyHKIUSA C IETBIM U TPOOHBIM ITOKA3aTEIEM, €€ CBOWCTBA U
rpadux. [Tonstre 06 oOpatHor pynkimu. [lokazarenbHas u
norapudMuyeckas QyHKIIUU, ©X CBOMCTBA U TPapUKH.

ePenieHne ypaBHEHUH, COJCPKAIINX PAJUKAIIbl, CTEIICHHBIE,
norapudMUYECKHE U TTOKa3aTelbHble QyHKIMK. Pemenne npocTedmmx u
norapuMUYECKUX HEPABEHCTB.

e TpuronomeTpudueckue PyHKINHU, NX CBONCTBA U Tpaduku. COOTHOIICHUS
MEXIy TPUTOHOMETPUUECKUMH (PYHKITUSIMH OJTHOTO apryMeHTa. GopMyIisl
npuBesieHusi. QopMyJibl CIIOKEHHU, IBOUHOTO yria. [IpeoOpazoBanue BhIpaxeHUM,
COJIep KallliX TPUTOHOMETpUYECKHEe QYHKIIUU. APKCUHYC, ApKKOCUHYC,
ApPKTAHT€HC, ApKKOTAHT€HC yncia. Penenne npocTedmmx TPUroHOMETPUIECKUX
YpPaBHEHUU U HEPABEHCTB.

e IlpeoOpazoBanue rpa@uKkoB PyHKIIHIA;



ITocieoBaTeIbHOCTH, CIIOCOOBI 3aJaHus II0CIeA0BaTEIbHOCTE. MOHOTOHHEBIE
MTOCJICIOBATEIBHOCTH.

Apudmernyeckas U reomMeTpuyeckas mporpeccud. beckoHeyHo yObIBaromias
reomerpuyeckas nporpeccuss. CyMMa O€CKOHEYHO YyOBIBAIOLIEW I'€OMETPUUYECKOU
nporpeccun. PopMyna CIOXKHBIX IPOLEHTOB. lcmonb3oBaHHE IIPOrPECCUU IS
peLIeHUs pealbHbIX 3a7ay IIPUKIIAJHOTO XapaKrepa.

[ ]

e [lpupamenue aprymenta, npupaiienue Gpynkuuu. [lonarue o npou3BoaHON
¢yHKIMHU B Touke. ['eomeTpuueckuil 1 PU3NYECKUl CMBIC MPOU3BOIHOM.
[IpousBoanbie anemMeHTapHbIX QyHkiui. [Ipasuia quddepenunpoBanus CyMMBlI,
npousBeAeHus, yacTHOro. [IporusBoaHas cioxHONU QYyHKIIMH.

e MeToa MaTeMaTHYECKON MHIYKIMU. [locTaTouHbIE YCIOBHS BO3pACTAHUS
(yowiBanus) ¢pyukuuu. Heobxoaumble yclioBUS MAKCUMyMa U MUHUMYMa.
JloctatouHble ycnoBUs MaKCUMyMa U MUHUMYMa. MccnegoBanue GyHKIUN U
noctpoenue rpadukos. Mcrnonp3oBanrue cBOMCTB (DYHKIIMIM MpU pellIeHUH 3a/1a4, B
TOM 4Hcie GU3NUECKUX U TEOMETPUUECKHUX.

o [lonsiTie 06 onpeeeHHOM UHTErpaje Kak IUIoaan KpUBOJIUHEHHOM
tpaneuun. ®opmysna Hetorona — Jleltonuna. [lonstre o nepBooOpa3Hoil.
['eomeTpuyeckoe 1 pU3NUECKOE MPUIIOKEHUE ONPEAEICHHOTO HHTErpasa.

. Panmonanbubie uncina. OOBIKHOBEHHBIE U JECATUYHBIC IPOOU, MPOIEHTHI,
OeCKOHEUHbIE  TepuoaAuvYeckre  apobu.  ApudMeThyeckue  omnepauudu  C
paIlMOHAJILHBIMU YHUCJIAMH, TIPE0O0pa3oBaHUsI YUCIOBBIX BhIpaxkeHUi. [Ipumenenue
IpoOell U MPOIEHTOB Uil PEIIeHUs] MPUKIAJAHBIX 3a/lad U3 Pa3IUYHBIX OTpaciei
3HAHUW U pealbHOM KU3HH.

JleicTBuTenbHbIE 4YMcla. PaluMoHalbHBIE W WPpalHMOHAJIbHBIE YHCIA.
ApudmMeTndyeckue omnepanuu C JACHCTBUTENbHBIMU duciaamu. [IpuOnamxEHHbIe
BBIYUCJICHUS, TIPAaBUjIa OKPYIJICHUS, MPUKUIKA U OLICHKA PEe3yIbTaTa BEIYMCICHU.

I'eomerpus:
e (OCHOBHBIE TIOHSTHUS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUH.

e Ilepecekaromuecs, mapajyieabHble U CKPEIIMBAIOIIUECS TIPSMBIE.
e VYroJ MeXAy NpsIMBIMH B ITPOCTpPaHCTBE. [lepneHIuKy I pHOCTD NPSIMBIX.

e PaccrosiHME OT TOUKH 10 PAMOM, MEK1y MTAPAJLICITbHBIMU MPSAMBIMU, MEXKIY
CKPEIIMBAOIIUMUCS TPSIMBIMH.

e [lapannenpbHOCTh U NEPIECHAUKYIAPHOCTD NPAMOM U INIOCKOCTH.

e [Ipu3Haku napasieabHOCTH U NMEPIEHAUKYIJISIPHOCTH MIPSMOU U IIJIOCKOCTH.
e llepneHauKymsp U HAKIIOHHAS. YTOJI MEXIY NPSIMOU U TIIOCKOCTHIO.

e PaccTosiHUE OT TOYKH A0 MIOCKOCTH.

e PaccTosiHuE OT NPAMOM A0 NMapajuiebHON €1 MIOCKOCTH.

e [lapamnenbHOCTh U NEPIEHANKYISIPHOCTD ITIOCKOCTEN.

e [Ipu3Haku napamieabHOCTH U NEPIECHAUKYIAPHOCTH MIIIOCKOCTEM.



JIByrpaHHBIN YroJ1, JMHEHHBIW YIOJ1 ABYIPAHHOIO YIUIA.
PaccrosiHre Mexny napaiieabHbIMU ITIOCKOCTAMM.

[TapannensHOE npoekTrpoBaHue. CBOMCTBA MapaIEIbHOTO
MPOEKTUPOBAHMUSL.

OpToronanpHas NpOEKIUs, HEHTPAIBHOE TPOEKTUPOBAHMUE.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.

MHOrorpaHHuK 1 €ro 3J1€MEHTHI.

IToBepxHocTh MHOTOrpaHHKKa. PazBepTka.

MHOFOI‘paHHBIe YTJIBL. BBIHyKJIBIe MHOT'OTPaHHUKH. HpaBI/IHBHBIC
MHOTOT'PaHHUKMU. CeucHue MHOT'OTpaHHHUKA.

Ky0, napamnenenunen.
IIpu3ma u ee snemeHTshl. [IpsiMas 1 HaKJIOHHAs IPU3MBI.
[locTpoenue cedyenuii ky0a, mapayjiesienune1a U NpU3Mabl.

[Tupamuna. IlpaBunbHas nupamuaa. YcedeHHas nupamuaa. CeueHue
IAPAMUBI.

HI/IHI/IH,ZIP. PasBepTKa MUJINHAPA. CeucHue mpAMOro nujiMHApa IJIOCKOCTAMMU.

Konyc. Pa3BepTka koHyca. CeueHue npsiMoro KoHyca IioCKOCTSIMHU.
Y ceueHHbIN KOHYC.

[Map, chepa. Cevenne mapa mIoCKOCTIMU. BrincanHble U OMKMCaHHbBIE CHEPHI.

O6bem u ero coiictBa. Dopmysibl 00beMa Mmapasuienenumnesaa, MpusMsl,
NUPAMUJIbI, IIWIIMH]IpA, KOHYCA, I1apa.

OTtHo1IEeHNE 00BEMOB MOJIO0OHBIX TEII.

[momanps MOBEpXHOCTH MHOTOTPAHHUKA, HWJIUHAPA, KOHYCA, I1apa.

Ilnanupyembie pe3yabTaThl 00yuenusi mateMaTuku B 10-11 kiaccax

B pezynomame uzyuenus mamemamuxu 6 cmapuie WKoje Y4aujuiics Hay4umcsi.

Auaredpa

3namuv/nonumants

3HAUYEHNE MAaTEeMaTUYECKON HAYKH /IS PEIICHUS 3a/1a4, BO3HUKAIOIINX B
TEOPUHU U TIPAKTUKE; IMUPOTY U OTPAHUUYECHHOCTh IPUMEHEHUS
MaTeMaTUYECKUX METOJIOB K aHAIIU3Y U UCCIIEIOBAHUIO MPOIIECCOB U SIBJICHHIA
B MIPUPOJI€ U OOLIECTBE;

3HAYEHWE MPAKTUKH U BOIIPOCOB, BOSHUKAIOIINX B CAMOI MaTeMaTHKe, JJIs
dbopMupOBaHUS U PA3BUTUS MATEMAaTHIYECKON HAYKH;

HUACH paCIIUPCHHA YU CJIOBBIX MHOXKCCTB KaK crocoba IIOCTPOCHHUA HOBOI'O
MATEMATHYCCKOI'O allllapaTa I pCIICHUA IIPAKTHYCCKUX 3a/1a4 U
BHYTPCHHHX 3a1a4 MATCMATUKHU,

3Ha4YeHHUE UEH, METOAO0B U PE3yJIbTATOB AIreOpbl 1 MATEMATHUUYECKOTO
aHaJIn3a JJIsl IOCTPOCHUS MOJIENIEN peabHbIX MPOLIECCOB U CUTYALN;

BO3MOKHOCTH IrCOMCTPHUH IJIs1 OIIMCAHUA CBOMCTB PCAIbHBIX IIPEAMCTOB U UX
B3aWMMHOTI'O PACIIOJIOXKCHUA,



® YHHBEPCAIBHBIM XapaKTEP 3aKOHOB JIOTUKA MAaTEMAaTUYECKUX PACCYKIACHUM,
UX MPUMEHUMOCTD B Pa3JIUYHBIX O0JACTIX YEIOBEUECKOU e TEIbHOCTH;

e paznuuue TPeOOBAHMI, MPEABABISIEMBIX K 10KA3aTEIbCTBAM B MAaTEMATHUKE,
€CTECTBEHHBIX, COLIMATbHO-3)KOHOMUYECKUX U TYMAaHUTAPHBIX HayKax, Ha
MPaKTHUKE;

® POJIb aKCMOMATHUKHN B MATCMATHUKE; BOSMOKHOCTb ITIOCTPOCHU A
MAaTEMATHYCCKUX Teopnﬁ Ha aKCMOMAaTUYECKOM OCHOBC, 3HAa4YCHUC
AKCMOMATUKHU OJIs1 APYTHUX o0JacTey 3HAHUS U IJI1 IPAKTHKH,

® BEPOSATHOCTHBIX XapaKTep Pa3IUYHBIX MPOLIECCOB H 3aKOHOMEPHOCTEH
OKPYXaOIIEro MUpa.

YuciioBbIe M OYKBEHHbIC BbIPAKEHHU S, YMETh:
® BBINOJIHATH apU(METUUECKHE IEUCTBUSI, COUETas! yCTHBIE U TUCbMEHHBIE
IPUEMBI, IPUMEHEHNUE BBIYNCIUTEIBHBIX YCTPONUCTB; HAXOAUTh 3HAYEHUS
KOPHS HaTypaJIbHOM CTENEHHU, CTETIEHU C PALIMOHAIBHBIM MOKA3aTENIEM,
norapudma, UCTOJIb3Ysl MPYU HEOOXOIUMOCTH BBIYUCIIUTEIbHBIE YCTPOUCTBA,
N0JIb30BAThCS OLIEHKOW U MPUKUAKOMN MPU MPAKTHUYECKUX pacyeTax;

¢ TIPUMCHATH MOHATUSA, CBA3AHHBIC C JCIIMMOCTBIO ICJIbIX YHUCCII, IIPU PCIICHUU
MaTEMaTHYCCKUX 3a4a4,

® HaXOAUTb KOPHHU MHOT'OYJICHOB C OJIHOﬁ HepeMeHHOﬁ, PacKiIaAbIBaThb
MHOT'O4JICHBI Ha MHOXHNTCIIN,

® [IPOBOJUTH MPEOOPA30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
BKJTFOUAIOIIUX CTENEHH, PAIUKAIIbI, TIOTapU(Mbl U TPUTOHOMETPUUECKUE
byHKIINY;

®  UCNONBL3068aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8 NPAKMUYECKOl
0esmeIbHOCMU U NOBCEOHEBHOU HCUZHU OIS TIPAKTHYECKUX PACUETOB 10
dbopmynam, BKIrouas GoOpMyJIbl, COIepIKAINE CTCTICHH, PaIUKAIbI,
norapudMbl 1 TPUTOHOMETPUUECKHE PYHKIIUU, UCTIONIB3YS MPU
HEOOXOIMMOCTH CIIPABOYHBIE MaTePUaJIbl U MPOCTEHUIIINE BHIYUCIUTEIbHBIC
YCTPOWCTBA;

DyHKIUHM U TPAPUKH, YMETh:
" OmpeieNsITh 3HAaUCHHE (PYHKIIUU MO 3HAYCHUIO apTyMEHTA IIPH PA3ITUIHBIX
criocobax 3amanusi PyHKIUY;

® CTPOUTH IpaUKU N3YYEHHBIX (QYHKIIHH, BHIIOIHITH MPE0Opa3oBaHUs
rpaduKoB;
® ONUCHIBAaTH MO TpaduKy ¥ Mo HopMysie TOBEACHUE M CBOWCTBA (DYHKITHIA;

® pelaTh ypaBHEHUs, CACTEMbI YPABHEHHM, HEPABEHCTBA, UCIOJIb3Ysl CBOMCTBA
byHKIMH ¥ UX rpadudecKue mpeICTaBICHNUS;

®  LUCNONBL306aMb NPUOOPEMEHHbLEe 3HAHUSL U YMEHUS 8 NPAKMUYECKOU
oesimenbHOCmU U NOBCEOHEBHOU HCU3HU OJis: OTIUCAHUS U UCCIICIOBAHMUS C
MOMOIIBI0 PYHKIUN peabHbIX 3aBUCUMOCTEU, MPEICTABICHUS UX
rpauyecKu; HHTEpIpeTauu rpaduKoB peanabHbIX MPOLIECCOB;

Havaja MmaremMaTH4ecKoOro aHaJ/In3a, yME€Thb.



[J OmnepupoBaThb NOHSATUAMH: TOCJIEAOBATEIBLHOCTh, apudMeTHUEeCKas U
reoMeTpuueckas nporpeccun.OnepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBaOIIast
reoMeTpuuecKas Mporpeccusi, cymMma OECKOHEYHO YObIBaIOUIEH TIeOMETPUYECKOU
nporpeccun.3ajaBaTh MOCIEAOBATEILHOCTH Pa3IMuHbIMU criocobamu.crons30BaTh
CBOWCTBA IOCJIEIOBATEILHOCTE M MPOrPECCHMid Il PEUICHUS PEallbHBIX 3a/aad
MPUKIAJTHOTO XapakTepa.

MHuoxxecTBa M JIOTHKA
OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONEPALIUU HAJlT MHOKECTBAMM.

Hcnonn3oBaTh TCOpCTHKO-MHO)KeCTBGHHBIﬁ arrapar il OIMCaHuAg PCAJIbHBIX
IMponeCCOB U HBHGHHﬁ, IMpU pCUICHUU 3a1a1 U3 JPYTUX y‘le6H]':>IX npeamMeTOB.

OnepupoBaTh MOHATUSIMU: onpeeeHueE, TeopeMa, CJICJICTBHUE,
JI0Ka3aTeJIbCTBO.

[} BBIYMCIIATH MPOU3BOIHBIE U MIEPBOOOPA3HBIC AIIEMEHTAPHBIX (PYHKIUHN, TPUMEHSIS
IpaBUJIa BBIYUCIICHUS POU3BOIHBIX U MIEPBOOOPA3HBIX, UCIIONB3Ys CIIPABOYHBIE
MaTepuasbl;

[] uccnenoBath GYHKIIMU U CTPOUTH MX IPa(UKH C TIOMOIILIO MPOU3BOIHOM;
[} pemiath 3aga4u ¢ MPUMEHEHUEM YpaBHEHUS KacaTeIbHOU K rpaduky QpyHKINU;

peuiaThb 3aa4Y Ha HAXOXKIACHUC HaMOOJIBIIIETO ¥ HAMMEHBIIIETO 3HAUCHUS (1)YHKIII/II/I
Ha OTPC3KCE,

(] BBIUMCIIATH TUIOIAb KPUBOJIUHEHHON TpameIuu;

[} ucnonvzosams npuobpemeHnuble 3HAHUSL U YMEHUSL 8 NPAKMUYLECKOU
0esmeIbHOCMU U NOBCEOHEBHOU HCUZHU OJis: PEIICHUS] T€OMETPUUECKHX,
buznUecKnx, JKOHOMHYECKUX U IPYTUX MPUKIATHBIX 33/1a4, B TOM YUCIIe 3a7a4 Ha
HanOOJIBIITNE M HAMMEHBIIINE 3HAUCHUS C TPUMEHEHHEM anmapara MaTeMaTu4eCcKoro
aHaJu3a;

YpaBHeHUS U HEPABEHCTBA, YMeETh:

[] permiath panmoHalIbHbBIE, TOKa3aTEIbHBIE U JIOTApU()MHUUECKIE YPaBHEHUS U
HEPABEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;

] DOKa3bIBaTh HECIIOKHBIC HCPABCHCTBA,

[J pemath TEKCTOBBIE 3aJ1a4 C TOMOIIbIO COCTABIICHHS YPAaBHEHUW, U HEPABEHCTB,
UHTEPIPETUPYSI PE3YJIbTAT C YUETOM OIPAHUYECHUI YCIIOBHS 3a/1a4u;

[} n300pakaTh Ha KOOPIAMHATHOMN TIJIOCKOCTH MHOXKECTBA PEIICHUN YpaBHEHUH U
HEPABEHCTB C JByMs IEPEMEHHBIMU U UX CUCTEM.

[J HaXOAUTh MPUOIMKEHHBIE PEIICHUS] YPABHEHUN U UX CUCTEM, UCIIOJIb3YsI
rpadudeckuii MeTo;

[] pemiath ypaBHEHHUs, HEPABEHCTBA U CUCTEMBbI C IPUMEHEHUEM IrpaduuecKux
MpeACTaBICHUN, CBOUCTB (DYHKIUMN, TPOU3BOIHOM;

[ ucnonvzosame npuobpemennvle 3HaAHUL U YMEHUS 8 NPAKMUYECKOU
oesimenbHOCmU U NOBCEOHEBHOU HCU3HU OJis: TIOCTPOEHUS U UCCIICIOBAHUS
MNPOCTEUIINX MATEMAaTUUECKUX MOJEIICH;



I'eomerpusn

pacno3HaBaTh Ha YEPTEkKax U MOJEISIX IPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCUTD
TpeXMEpPHbIE OOBEKTHI C UX ONMUCAHUSIMH, H300PAKEHUSIMU;

[] onuchIBaTh B3AaMMHOE PACIIOJIOKEHUE NIPSMBIX U IIJIOCKOCTEU B IIPOCTPAHCTBE,
apryMeHTHPOBATh CBOU CYXKJIEHUS 00 3TOM PacloIOKEHHH;

[} aHanmu3upoBaTh B MPOCTEUIINX CIydasX B3aUMHOE PaclookeHne 00bEKTOB B
IIPOCTPAHCTBE;

[ n300paxaTb OCHOBHbIE MHOTOTPAHHUKU U KPYTJIbIE TEJIa; BBHIOJIHITH YEPTEXKHU 110
yCIIOBUSAM 3a7ady,

[ cTtpouts npocreiiine ceyeHus: Kyoa, mpu3Mbl, MUPaMUIbL;
[J pemath NIaHUMETPUUECKUE U MTPOCTENHIINE CTEPEOMETPUUECKHE 3aJa4l Ha
HaX0XACHHE reOMETPUUECKUX BEJIMYUH (JIJIUH, YTJIOB, IJIOMAEH);

] uCcmoab30BaTh IIpu pCUICHUN CTCPCOMCTPHUYCCKUX 3a4aY IINIAHUMCTPUICCKUC
(1)aKTI)I 1 MCTOIBI,

[] mpoBOAUTH JOKa3aTEIbHBIC PACCYKICHUS B X0OJI¢ PEIICHHS 3a]1a4;

] uCcroab30BaTh HpI/IO6peTCHHBIC 3HaHUA 1 YMCHUS B HpaKTHHGCKOﬁ ACATCIIBHOCTHU
)51 HOBCC}IHGBHOﬁ KHU3HU.

[ uccnenoBanus (MOACIMPOBAHMS ) HECTOKHBIX TPAKTHUECKUX CUTYaIlUi Ha OCHOBE
U3YYeHHBIX (POPMYI U CBOUCTB PUTYD;

BaageTr KoMIeTeHIMSIMH
e y4yeOHO — MTO3HABATEIbHOM;
® IICHHOCTHO — OPHEHTAIlMOHHOM;

e pedIIeKCUBHOMT;

® KOMMYHUKATHBHOW;
e uHPOPMAITMOHHOM;

® COUMAaJIbHO — TPYJOBOM.

Y4eOHO — MeTOANYECKNH KOMILIEKT:
Y4eOHUKH B TIEYaTHOM U JICKTPOHHOU dopme:
1. Mepznsik A.I'., Homuposckuit [[.A., ITonouckuit B.b., Sxup M.C. «Martemaruka:
anrebpa ¥ Havajsa MaTeMaTHYECKOr0 aHalin3a, reoMeTpus. Anredpa v Hadasa
MareMatudeckoro ananusa. 10 kimacc. ba3oBblil ypoBeHbY». YUEOHUK ISl yUaITUXCSI
001eo0pa30BaTeIbHBIX OpraHu3aIlni;
2. Mepznsak A.T'., Homuposckuii [[.A., ITononckuit B.b., Axup M.C. «Matemartuka:
anrebpa v Havajaa MaTeMaTHYECKOTO aHalin3a, reoMeTpus. Anredpa v Hadasia
MareMaTuieckoro ananuza. 11 kimacc. ba3oBblil ypoBeHb». YUEOHUK I yUaIIUXCS
001eo0pa3oBaTeIbHBIX OpraHU3aIlni;
3. Mep3nsak A.T'., Homuposckuii 1. A., [Tononckuit B.b., Axup M.C. «MaremaTtuka:
anreOpa ¥ Hayajga MaTeMaTHYEeCKOTO aHanu3a, reometpus. ['eomerpus. 10 knacc.
ba3oBbIit ypoBeHBbY». YUeOHUK ISl ydaluxcs o01eo0pa3oBaTeIbHbIX OPraHU3aliuii;



4. Mep3nsak A.l'., Homuposckuit [I.A., Ilononckuii B.b., Sxkup M.C. «Marematuka:
anredpa ¥ Havajaa MaTeMaTHYeCKOro aHanusa, reometpus. ['eomerpus. 11 knacc.
ba3oBblil ypoBeHbY. YUEOHUK AJIs1 ydaluxcsi 0011e00pa3oBaTebHbIX OpraHUu3alHii.
Metoauueckue nocoous:

1. byuko E.B., Mep3msax A.I'., Homuposckuii [{.A., [Tononckuii B.b.,AIxup M.C.
«MareMaruka: anredpa 1 Hayajga MaTeMaTHYECKOro aHalln3a, reomeTpus. Anredpa u
Hayajia MaTeMaTudyeckoro ananu3a. 10 kimacc. ba3oBbiil ypoBeHb». MeTonnueckoe
rmocoowue;

2. bynxko E.B., Mep3msak A.I'., Homuposckuit I.A., [Tononckuit B.b., AAxkup M.C.
«MareMaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHallu3a, reomeTpus. Anredpa u
Hayaja MaTeMaTthudeckoro aHanuza. 11 kmacc. ba3oBblil ypoBeHb». MeTonnueckoe
II0CO0OuE€;

3. byuxo E.B., Mep3nsak A.I'., Homuposckuii [{.A., [Tononckuii B.b., SIxup M.C.
«Maremartuka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHalln3a, FTeOMETPUSI.
I'eomuTpus. 10 knacc. ba3oBelil ypOBEHbY.



Coaep:xanue yueOHOro npeamera, kypea 10 ka
1. BBeneHue B cTEPeOMETPHIO.
OCHOBHble MOHATMA cTepeomeTpun. AKCMombl ctepeomeTpun. CneacTemna ums

aKcnom ctepeomeTpun. MNpocTpaHcTBEHHbIE GUTypbl. HayanbHble NpeacTaBieHUA O
MHOTrOrpaHHMKax.

2. Ilapauie1bHOCTH B IPOCTPAHCTBE.
B3aumHoe pacnosioxkeHne AByX NMpAMbIX B NpocTpaHcTBe. [apannenbHocTb

npPAMOMN M NAocKocTu. lapannenbHocTb nnockocten. peobpasosaHune ¢uryp B
npocTpaHcTee. MapannenbHoe NPOEKTUPOBAHME.

3. IlepneHAUKYJSIPHOCTH B MPOCTPAHCTRE.
Yron mexay npAmMbIMU B NPOCTPaHCTBe. [epneHAMKyNsapHOCTb NPAMON U

nAockocTu. MNepneHANKYNAP U HAaKNOHHan. Teopema o Tpex NnepneHauKynapax. Yron
MeXAy NPAMOM M MNAOCKOCTbo. [IBYrpaHHbIM yron. Yron mexKay NNOCKOCTAMMU.
MepneHAUKYyNsipHblE  MJIOCKOCTMW. Mnowaab  OPTOroOHaNbHOW  MPOEKLMUM
MHOTOYrosibHUKa.

4. MHOrorpaHHUKH.
NoHATMEe MHOrorpaHHuKa. lNMpusma. MNMapannenenunes. Nupamnpa. YceyeHHan

nupamunaa.

5. IloBTOpEeHHe U pacuIMpeHue CBeleHUu 0 QYHKIUU

HauGonbmiee um HauMenbliiee 3HaueHus (QyHKuuu. YETHBIE U HEUETHBIE
¢ynkiuu. [locTtpoenue rpadukoB GYHKIMA € TOMOLIBI0O T€OMETPHUYECKUX
npeobpazoBanuii. ObpatHas QyHkius. PaBHOCHIbHBIE YpaBHEHHS M HEPABEHCTBA.
Meton HHTEPBAJIOB.
6. Crenennasi pynkuust

CreneHHaa GyHKUMA C HaTypasbHbIM NoKasatenem. CreneHHaa GyHKUMA C

LenblM NoKasaTesem. OnpegeneHue KOpHA n-i cteneHn. PyHkuma y = Yx CeoiicTaa

KOpHA n-i  cteneHn. OnpeaeneHve W CBOWCTBA CTeMeHW C pauMOHaNbHbIM
nokasaTesiem. NppaumoHanbHble YpaBHEHMUA. MeTop, PaBHOCU/IbHbIX
npeobpasoBaHUi NpPU pPeLIEHUN UPPALMNOHANbHbBIX YPaBHEHMN. MppaunoHanbHble
HepaBeHCTBa.

7. Tpuronomerpuuyeckue GPyHKUMH

Panunannas mepa yrna. Tpuronometpudeckue GyHKIIMA YUCIOBOTO apryMeHTa
3HaKW 3HAYCHUH TPUTOHOMETPUYECKUX (GYHKIUNA. YETHOCTP W HEUYETHOCTH
TpuroHomeTpudeckux (yukmmii. [lepnoamueckue dynknuu. CBoiicTBa M TpaduKu
GyHKImiA Y = Sin X u Yy = c0S X. CoiicTBa u rpaduku GyHKIM Y = tgX u 'y = ctg X.
OCHOBHbBIE COOTHOILICHUSI MEXIY TPUTOHOMETPUYECKUMH (YHKIHUSIMU OJHOTO U
toro »xe aprymeHta. @opmynbl cioxenus. Dopmynsl npuBeneHus. Dopmylibl
JBOMHOTO M TOJIOBUHHOTO YyriioB. CyMma W pa3HOCTh CHUHYCOB (KOCHHYCOB).
®opmyna npeoOpa3zoBaHus MPOU3BEICHUSI TPUTOHOMETPUUECKUX (PYHKIUI B CyMMY.
8. TpuronoMeTpuyecKue YypaBHeHUsI 1 HEPABEHCTBA



VYpaBuenue cosX = b. VYpasuenwue sinX = b. YpaBuenus tgx = b u ctg x = D.
dyHKIMU Yy = arccosx, y = arcsinx, y = arctgx m 'y = arcctgx. TpuroHoMeTpryecKue
ypaBHEHMs, CBOAsUIMECS K anredpandeckuMm. PelleHHe TpUTOHOMETPUYECKHUX
YpPaBHEHUHM METOAOM DAa3JIOKEHUs Ha MHOXuTenu. Pemenue mnpocrenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

9. lIpon3BoaHAasi U ee NPUMEHEHHE

[Ipencrasienue o npenene PyHKIMHU B TOYKE U O HEMPEPHIBHOCTH (DYHKLIMH B
TOYKE. 3aJjaud O MIHOBEHHOW CKOPOCTH M KacaTelbHOW K rpaduky (yHKUIHU.
ITonatne mnpowusBoxHoW. IIpaBuiia BBIYMCIEHHMS TPOU3BOAHBIX. Y PAaBHEHHUE
KacaTeIbHOM. MPU3HAKU BO3pacTaHusd U yObIBaHMS (PyHKIMU. TOUKM SKCTpeMyma
¢ynkuuu. I[lpumeHeHue mNPOM3BOAHOW MNPU HAXOXKIECHUU HAUOOJNBIIETO U
HauMeHblIero 3Hauenus: Gyukiuu. [locrpoenue rpadukoB QyHKIUH.

12. TloBTOopeHue Kypca ajaredOpbl M HaYaJl MaTeMaTH4YeCKOro AaHaJIu3a,
reoMeTpHH.



Tema Mo
Copep)KaHue obyueHusn
nporpamme
1. MoBTOpeHue Kypca 9 Knacca 2
2. 7
BBeneHnue B ctepeoMeTpuIo.
3. MapannenbHOCTb B NPOCTPaAHCTBE. 10
4, NMepneHAUKYNAPHOCTb B NPOCTPAHCTBE. 19
5. 10
MHOrorpaHHHKHU.
6. MoBTOpEeHUe un paclumpeHune ceeaeHun o GyHKLUKU 10
7. CreneHHana pyHKUMA 16
8. TpuroHomeTtpuueckne pyHKUUU 25
9. TpuroHomeTpuyecKkue ypaBHeHUA U HepaBEeHCTBA 12
10. MpousBoaHaa n eé npumeHeHue 19
11. NMoBTOpeHue 6




TemaTH4ecKoe IVIaHUpPOBaHM e O MaTeMaTuKe 10 Kiacc

Aara NpuunHa
Ne
Tema ypoKa KOpPpPEeKTH
ypOKa Mo Mo
nnaHy | dakry | POBKM

1 NoBTopeHMe Kypca 9 Knacca
2 BxogHaa KOHTponbHasa pabora 3a Kypc 9

Knacca

MosTOpeHue u pacwnpeHme ceeaeHnii o pyHkumm 104

3 Hanbonbwee wn HamMmeHbllee 3HaYeHuUA

OYHKUMU. YETHBbIE U HEYETHbIE QYHKLUNN.
4 Hanbonbwee wn HanmMmeHbllee 3HaYeHMUA

OYHKUMU. YETHbIE U HEYETHbIE QYHKLUUN.
5 [loctpoenue  rpadukoB  QyHKIHH ¢

ITOMOIIIBIO reOMETPUUECKUX

npeoOpa3oBaHuM.
6 ObpaTHaa pyHKUMA.
7 ObpaTHaa pyHKUMA.
8 PaBHOCUNbHbIE YPAaBHEHUA U HEPABEHCTBA.
9 PaBHOCUNbHbIE YPAaBHEHUA U HEPABEHCTBA.
10 MeToq nHTepBanos.
10 MeToq nHTepBanos.
11 KoHTponbHasa pabota N2 1 no teme

"MoBTOpPEHME U pacluMpeHne cBeaeHUin o

byHKUMKN"

BesepeHune.7 y




12 OCHOBHBIE MTOHATHS CTEPEOMETPHH.
AKCHOMBI CTEPEOMETPHH.

13 CriieicTBHS U3 AKCHOM CTEPEOMETPUHI

14 CiieicTBHS U3 AKCHOM CTEPEOMETPUHU

15 [IpoctpancTBenHble purypsl. HauanbHbie
IIPEACTABIICHUs] O MHOTOTPAHHUKAX.

16 [IpoctpancTBenHble purypsl. HauanbHbie
IIPEACTABJICHUs O MHOTOTPAHHUKAX.

17 Pemenue 3a1a4 Ha NpUMEHEHUE AKCUOM
CTEPEOMETPHUU U UX CIEACTBUU

18 KounTposabHast padora Ne 2 mo teme
"BBe/ieHHE B CTEpeOMeTPHI"

MapannenbHOCTb NPAMbBIX U NNOCKOCTE.104

19 B3anmHoe pacnosioxkeHue AByX IpsMbIX B
IIPOCTPAHCTBE.

20 B3anmHoe pacnosioxkeHue AByX IpsIMbIX B
IIPOCTPAHCTBE.

21 [TapannenbHOCTB IPSMOU U IIJIOCKOCTH.

22 [TapanmnenbHOCTB MPSMOU U IIJIOCKOCTH.

23 [TapannenbHOCTH MIIOCKOCTEN.

24 MapannenbHOCTb NNOCKOCTEN.

25 [IpeoGpazoBanue puryp B mpoCTpaHCTBE.
[TapannenbHOE IPOEKTUPOBAHHUE.

26 [IpeoGpazoBanue Huryp B mpoCTpaHCTBE.
[lapasuiesibHOE POEKTUPOBAHUE.

27 [IpeoGpazoBanue Huryp B mpoCTpaHCTBE.
[TapaienbHOE POEKTUPOBAHUE.

28 KontpoabHas padora Ne 3 no teme
«Ilapaj1eJJbHOCTh B IPOCTPAHCTBEY.

CreneHHan ¢yHKUMA 16 4

29 CreneHHaa OQyHKUMA C  HaTypa/ibHbIM
nokasaTtesniem

30 CreneHHasn byHKUMmA C Lenbim
noKasaTesiem.

31 OnpegeneHne  KOpHA  N-U CTeneHw.




dyHKUMA Y = Ux

32 OnpegeneHne  KOpPHA  N-n  CTENEeHW.
PyHKUMA y = Ux

33 CBOMCTBA KOPHA N-1 CTENEHM.

34 CBOMCTBA KOPHA N-1 CTENEHM.

35 KoHTponbHaa pabota N2 4 no Tteme
"KopeHb n- creneHn"

36 OnpepeneHue M CBOMCTBA cTeneHu
C pauMoHanbHbIM NOKasaTenem

37 OnpepgeneHue M CBOMCTBA cTeneHu
C pauMoHanbHbIM NOKasaTenem

38 UppaynoHanbHble ypaBHEHUA.

39 UppaynoHanbHble ypaBHEHUA.

40 MeToa paBHOCUAbHbLIX Npeobpa3zoBaHUM
npu peweHnn NppaLMOHaANbHbIX
YPaBHEHWUN.

41 MeToa paBHOCUAbHbLIX Npeobpa3zoBaHUM
npu peweHmnn NppPaLMOHANbHbIX
YPaBHEHWUN.

42 MppaumoHanbHble HepaBeHCTBa.

43 MppaumoHanbHble HepaBeHCTBa.

44 KoHTponbHan pabora Ne 5 no
Teme"UppaynoHanbHble YpPaBHEHUA U
HepaBeHcTBA"

MepneHAUKYNAPHOCTb B NPOCTPaHCcTBE.194

45 Yron Mexy npsMbIMU B IPOCTPAHCTBE.

46 Yroa Mexay npsMbIMHU B IPOCTPAHCTBE.

47 [TeprieHAUKYIJISIPHOCTD MPSIMOU U

IIJTTOCKOCTH.




48 [TeprieBAUKYIAPHOCTD NPSIMOX U
TUIOCKOCTH.

49 ITeprieHauKYJISAp U HAKIIOHHAA.

50 ITeprieHauKyJISIp U HAKJIIOHHA.

51 Teopema 0 Tpex NEPIECHAUKYIISPaX.

52 Teopema 0 Tpex NEPIECHAUKYIISIPAX.

53 TeopeMa 0 Tpex NeprIEeHAUKYIAPaX.

54 Kontposabnast padora Ne 6 mo
Teme'' llepneHauKyJasp M HaKJIOHHasA"

55 Yroa Mexay NpsAaMOr U TIJIOCKOCTBIO.

56 Yroa Mexay NpsaMOr U TIJIOCKOCTBIO.

57 JIByrpaHHBIN yroy. YTOJI MEXIY
TJIOCKOCTSIMH.

58 JIByrpaHHBIN yroy. YTOJI MEXIY
TJTIOCKOCTSIMH.

59 [leprienAUKYIISIPHBIE TIJIOCKOCTH.

60 [IeprieHAUKYIISIPHBIE TIJIOCKOCTH.

61 [Lnomaae OpTOroHAIbLHOM NPOEKIUN
MHOT'OYTOJIbHUKA.

62 [nomaae OpTOroHAIbHOM MPOEKIUH
MHOT'OYTOJIbHUKA.

63 KonTposbnasi padora Ne 7 mo teme
«IleprneHIUKYJISIPHOCTH B IPOCTPAHCTBE»

TpuroHomeTtpuueckmne pyHKLUM 254

64 PagmnaHHaa mepa yrna.

65 TpuroHomeTpuyeckme GyHKLUM YUCNAOBOTrO
aprymeHTa

66 TpuroHomeTpuyeckme GyHKLUM YMUCNAOBOTrO
aprymeHTa

67 3HaKM  3HAYEHMN  TPUTOHOMETPUYECKUX
OYHKUMN. YéTHOCTb n HEYETHOCTb
TPUTOHOMETPUYECKUX PYHKLUMN

68 3HaKM  3HAYEHUN  TPUTOHOMETPUYECKUX

OYHKUNN. YéTHOCTb n HEYETHOCTb




TPUTOHOMETPUYECKUX PYHKL MM

69 Meproanyeckne GyHKLUMN.

70 CsouncTBa M rpaPukm PyHKUMN Yy =sSinxny =
COS X.

71 CBoicTBa M rpadUKM GYHKUMMU Yy =sin X ny =
COS X.

72 CsolictBa U rpadmkm GYHKUMN y =tgx n y =
ctg x.

73 CBoncTBa U rpaduKn GYHKUMM Yy =tgx ny =
ctg x.

74 KoHmponoHas paboma Ne8 no meme
«Mepuoduyeckue hyHKYuU»

75 OcHOBHbIe COOTHOLEeHMUA mexay
TPUFOHOMETPUYECKUMU QYHKLMAMM OHOTO
M TOTO e aprymeHTa.

76 OcHOBHBIE COOTHOIIICHUS MEXTY
TPUTOHOMETPUUYECKUMHU (QYHKITUSIMU OJTHOTO
Y TOTO JK€ apryMEHTA.

77 dopmynbl CNOXKEHMUSA.

78 dopmynbl CNOXKEHMUSA.

79 dopmynbl npuBeaeHUA.

80 dopmynbl NnpuBeaeHUs.

81 ®opmynbl 4BOMHOIO M NOJIOBUHHOIO YIN0B.

82 dopmynbl ABOMHOIO U NOJOBUHHOIO YI/10B.

83 dopmyibl ABOMHOIO U NOJOBUHHOIO YI/10B.

84 CymMMma m pa3HOCTb CUHYCOB (KOCMHYCOB).

85 Cymma 1 pa3HOCTb CMHYCOB (KOCUHYCOB).

86 dopmyna npeobpasoBaHUA NPOU3BEAEHUA

TPUTOHOMETPUYECKUX PYHKLIUIN B CYMMY.




87 Dopmyna npeobpazosanusi nNpouU3EeOeHUs
MPUSOHOMEMPUYECKUX PYHKYULL 8 CYMMY.

88 KonmponoHaa paboma Ne9 no meme
«Tpu2coHoMmempu4yecKue pyHKyuu»

MHororpaHHuKku. 10 4

89 ITouaTne mHororpannuka. [lpusma.

90 [Tpu3ma. miomans NOBEPXHOCTH IPU3MBI

91 [Tapannenenunen

92 [Tapannenenunen

93 [upamupa.

94 [IpaBuibHas nupamMuya..

95 Pemenue 3anau Ha temy "l[lupamuga"

96 YceuéHnas nupamuia

97 CummeTtpus B mpocTpaHcTse. [Tonarue
MPaBWJIBHOTO MHOTOTPAHHUKA. DJIEMEHTHI
CHUMMETPHUHU MPABUIbHBIX MHOTOIPAHHUKOB

98 Konmponvnasa paboma Ne 7 no meme:
«Mnozozpannuxkuy

TpuroHomeTpuUyecKkue ypaBHeHUA U HepaBeHCTBa 12y

99 YpaBHeHuMe cosx = b.

100 YpaBHeHue sinx = b.

101 YpaBHeHus tgx = b u ctg x = b.

102 @PyHKUMM Yy = arccosx, y = arcsinx, y = arctgx
ny =arcctgx.

103 @PyHKUMK Yy = arccosx, y = arcsinx, y = arctgx
ny =arcctgx.

104 Tpuconomempuuecxkue ypasHeHus,
ceoosawUecs K aneeopauieckum.

105 TpuroHomeTpuyeckue ypaBHeHMA,

cBogAlmeca K anrebpanyecknm.




106 PelweHne TPUrOHOMETPUYECKUX YPABHEHUN
METOA0M PA3/IOKEHUA HA MHOXUTENMN.

107 PelweHne TPUrOHOMETPUYECKUX YPABHEHUN
MEeTOZOM PA3/IOKEHUA HA MHOXUTENN.

108 Pemenue IIPOCTEUIIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
109 Pemenue IIPOCTEUIIINX

TPUTOHOMCTPHYCCKNX HCPABCHCTB.

110 KoumponoHaa paboma Ne 10 no meme
«TpuzoHoMmempu4yecKue ypaeHeHUA U
HepaseHcmea»

MpousBoaHaa n eé npumeHeHne 19y

111 MpeacTtaBneHne o npegene OGyHKUUMKM B
TOYKE M O HenpepbIBHOCTU GYHKUUM B
TOYKe.

112 3agaun O MrHOBEHHOM CKOPOCTU MU
KacaTe/ibHOM K rpaduKy pyHKLUMN.

113 MoHATME NPOM3BOAHON.

114 MoHATME NPOM3BOAHON.

115 lNpaBnna BblYMCIEHUA NPOU3BOAHbIX.

116 lNpaBnna BblYMCIEHUA NPOU3BOAHbIX.

117 YpaBHEeHMEe KacaTe/IbHOM.

118 YpaBHEHHE KACATEIBHOM.

119 KoHTponbHaa pa6ora N2 11 no Teme

"NMoHaTne nponssogHon"

121 MpM3HaAKKM  BO3pacTaHMA U ybObiBaHMA
OYHKUMMN.

122 Mpu3HakM BO3paCTaHMA U  ybblBaHUA
YHKUMM.

123 ToukM aKcTpemyma GYyHKLUMUMN.




124 TouKM 3KCTpeMyma GYHKLUN.

125 NMpumeHeHne NpPOn3BOAHOM npu
HaXOXAeHUU HanbonbLiero “n
HaUMeHbLUEro 3Ha4YeHUA GyHKLUMUMN.

126 MpnmeHeHune NPOM3BOAHOM npuv
HaXOXAEeHUn Hamnbonblero n
HanMeHbLUEero 3Ha4YeHUA GyHKLUMMN.

127 [TocTpoenue rpadukoB GyHKIUH.

128 [TocTpoenue rpadukoB GyHKIUH.

129 [TocTpoenue rpadukoB GyHKIUH.

130 KoHTponbHaa pabota Ne 12 no Tteme
«MpousBoaHan n eé npumeHeHne»

MoBTOpEeHue6 Y

131- NosTopeHue Kypca 10 Knacca

132

133- NosTopeHue Kypca 10 Knacca

134

135- MToroBas KOHTpoabHaA pabora 3a Kypc 10

136 Knacca

Pe3eps




Conepxanue yueOHoro npeamera, kypeca 11 ka
Anrebpa 1 Hayana maTemaTUyecKoro aHanmsa(85 u.)

Tema 1: NosTopeHue Kypca 10 kn
Tema 2: «[lokazamenbHaA U no2apugpmuyecKas hyHKyuu»

CTeneHb € NPOM3BO/IbHbIM AENCTBUTENIbHbIM NOKa3aTenem.lMokasaTenbHan
byHKUMA.

MoKasaTeNbHble ypaBHEHMUA

MoKasaTe/ibHble HEPABEHCTBA

Norapnom n ero cBorcTea

Norapnomunyeckaa pyHKUMA 1 €€ CBOMUCTBA
Norapndmunyeckune ypaBHeHuUA

JNorapndmunyeckune HepaBeHCTBa

Mpon3BoaHble NOKa3aTeNbHOM N Norapndmmnyeckomn GyHKLNM
Tema 3: «MHMezpan u e2o npumeHeHue»

MepBoobpasHan

MpaBuna HaxoXxXaeHua nepBoobpasHoOM

Mnowaab KpMBOAMHENHOM Tpaneumn. OnpeaenEéxHHbI MHTErpan

BbluncneHne ob6bvémos

Tema4d:«IlocaexoBaTeJbLHOCTH
IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBATEIBHOCTEH. MOHOTOHHEIE
IIOCJIEIOBATEIHLHOCTH.

ApudmeTndeckas U TeoMeTpuiecKas IporpeccHr. becKoHeduHO yObIBaroIias
reomerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TI€OMETPHYECKOM
MIPOrPECCUM.

Hcnonp3oBanue mnporpeccuu s PELICHHs pPealdbHbIX 3aJad MPUKIATHOTO
xapakTepa.



Tema 5. «MHOXkeCTBa U JIOTUKA.»
.MHOXeCTBO, olepalii HaJl MHOXKeCTBaMHU. Jluarpammel Dilsiepa—BeHHa.

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O allmnapara Aajisd ONMHCAaHUA PCaJIbHbIX
IMponeCCOB U HBJ’ICHHfI, I[Ipyu pCUICHUM 3aJJa9 U3 APYTUX y‘l€6HBIX npeamMeTOB.

Onpenenenue, TeopeMa, CIEICTBUE, JOKA3aTEIbCTBO.
Tema 6 :»IMHOKecTBO pauMOHaIbHbIX U A4eNCTBUTENIbHbBIX YNCeNn»

HaTypaJIBHBIe M OCJbIC YHCJIa B 3aJa4ax U3 peanLHoﬁ KU3HU
HpI/I?)HaKI/I ACIIMMOCTH I CIIBIX YHUCCII

PanmionanbHbie uncnaApudmernyeckue onepauu ¢ palmoHaIbHBIMU YUCIIaMH,
npeoOpa3oBaHUE YUCIOBBIX BBIPAKCHUM.

[Ipumenenue aApo6eit ¥ MPOIEHTOB 7Sl PEIICHUs MPUKIAIHBIX 3a]1a4 U3 PA3TUUHbIX
OTpaciiell 3HaHUW U pealbHON KU3HHU.

DopMyIIbI CIIOKHBIX TPOILIEHTOB

ApI/I(l)MeTI/IIIGCKI/Ie oricpanmu ¢ HGﬁCTBHTGJ’IBHHMH YHuCJIaMH

Tema 7: «KomnaeKcHeble yucna»
MHOecTBO KOMM/IEKCHbIX Yncen
KomnneKcHas nAockocTb. TpuroHomeTpuyeckaa ¢popma KOMNAEKCHOrO Yncna

YMHOXeHWe N geneHne KOMNAEKCHbIX YNCeN, 3annUCaHHbIX B TPUTOHOMETPUYECKOM
dopme

PeweHune anrebpanyecknx ypaBHEHNN HA MHOXECTBE KOMMAEKCHbIX YNCenN

MoemopeHue Kypca anzebpbl u HAYAA MameMamu4ecKko20 aHaAu3a

YnpaxHeHua ana noBTopeHua Kypca anrebpbl 7-11 Knaccos
FreomeTtpua(51 u)

Tema 1: «kKoopOuHamel u 8eKmopbI 8 NpocmMpaHcmae»

[ ekapToBbl KOOPAMUHATLI TOYKU B NPOCTPAHCTBE

BeKTopbl B NpOCTpaHCcTBE



CnokeHue n BblMMTAHUE BEKTOPOB

YMHOXeHMe BeKTopa Ha umcno. lfomortetuma

CKanapHoe nNpoun3BeeHne BEKTOPOB

FeomeTpuyeckoe MecTo TOYeK NPOCTPAHCTBA. YpaBHEHME NIOCKOCTH
Tema 2: «Tena epaweHuA»

Unnnuap

KombuHaumm umnnHapa n npusmbl

KoHyc

YCe4EHHbIN KOHYC

KombunHaummn KoHyca n nupammabl

Codepa v wap. YpaBHeHue chepbl

B3anmHoe pacnonoxxeHue chepbl M NNOCKOCTU

MHororpaHHMKM, BNMUCaHHble B chepy

MHororpaHHMKM, ONMCaHHble OKONO cdhepbl

KombuHaumm umnmHapa n coepbl, KoHyca u chepbl

Tema 3: «0O6vEmMbI men. Maow,adb cehepoi»

O6bem Tena. Popmynbl A BbluNCAEHMA 06 BEMA NPU3MBI
dopmynbl A BbluNCAEHNA 06 BEMOB NMPAMUADBI N YCEYEHHOM NMPAMUAbI
Ob6bembl Ten BpaleHus

Mnowaab cpepbl

PaccTonaHue mexay NpAMbIMU U NNOCKOCTAMK. PaccToaHMe OT TOYKKU 40 NPAMON,
PacCTosiHME OT TOYKM A0 MJIOCKOCTU

Yron mexay npsiMoi 1 NA0CKOCTbIO. YTon mexay NAOCKOCTAMU. YIon mexay
CKpeLWMBaLWMMMUCA NPAMbIMU

MToroBas KOHTpoabHaA pabora
Bcero 3a ropg,

Bcero Ha y4yebHbiii npegmet136y4



Tema | CoaeprkaHue obyyeHus Konuyectso 4acos

1 MNosTopeHue. 2

2 loka3zamenbHAA U 102apUPMUYECKasA 28
GyHKUUU

3 NHmezpan u e2o npumeHeHue 12

4 NocnepoBaTtenbHOCTU 5

5 4

MHoOX€eCTBa U JIOTUKA

6 MHoxecTBO panOHAIBHBIX 7
JICMCTBUTEIbHBIXUHCE]L.

7 KomnnekcHoble yucna 5

8 lMoemopeHue Kypca anzebpobl U Ha4an 22
mMamemMamu4yecKo20 aHanu3a

8 KoopduHames! u 8eKmopsbl 8 npocmpaHcmase 11

9 Tena spawjeHus 24

10 0O6vémbl men. lNaow,adb cepepeol 13

11 loemopeHue 3
Mmoeo 136




TEMATHUYECKOE IINIAHUPOBAHUE 11O MATEMATHUKE - 11 KJIACC

MATEMATHUKA 44 B Heae10, Bcero 136 4 B roa

AJI'EBPA 1 HAYAJIA maTeMaTHYeCKOI'0 aHaJau3a 2,5 4. B HeJleJ10, Bcero 85

9

I'EOMETPUSI 1,5 4. B Heae10, Becero 51 4.

Ne Tema ypoka Kon- HaTa MNpnynHa
YpPOKa BO KOPPEKTUPOBKMU
Mo Mo
Yyacos
nnany | gakty
1-2 1MNoBTOpEHMe 2
2lMokazamenoHasa u 28
noz2apugpmuyeckan pyHKyuuU»
3.4 CTeneHb € NPOU3BOJIbHbLIM 5
AENCTBUTENbHBIM NOKa3aTesiem
MoKasaTenbHasa GyHKLUMA
5-8 4 1
lMoKasaTenbHble ypaBHEHMUA
9-11 3
MoKkasaTenbHble HEPABEHCTBA
12 1
KoHTponbHasa paboraNel
13-16 . 4
Norapudm n ero ceonctea
2
Norapudmunyeckas pyHKUMNA K eé
17-18 | cBoMCTBa
19-22 | Jlorapudmmnyeckme ypaBHEHUA 4
23-25 | lorapudmunyeckne HepaBeHcTBa | 3
26-28 | Mpoun3BoAHbIE NOKa3aTenbHOM U | 3
norapudmmyeckon pyHKuLmmn 1
NosTOpeHue
29 1
KoHTponbHasa paboTta Ne2
30 1




31-32

33-34

35-36

37

38-39

40

41

42-43

44-46

47-50

51-52

53

54-55

56-57

3 KoopouHamebi u ekmopeol 6
npocmpaHcmee»

JeKapToBbl KOOPAMHATbLI TOYKU B
NPOCTPaHCTBE

BeKTopbl B NpOCTpaHCTBE

ChoXeHue U BbluUTaHUE
BEKTOpPOB

YMHOXeHMe BeKTopa Ha Ymcno.
flomoTeTHA

CKaﬂﬂpHOE npounssegeHme
BEKTOpOB

FeomeTpuyecKkoe MecTo ToYEK
NPOCTPaHCTBA. YpaBHeHMe
NNI0CKOCTH

KoHTponbHasa pabora Ne 3

4UHmMeepan u e2o npumeHeHue»
MepBoobpasHan

MpaBuna HaxoXKAeHuA
nepsoobpasHom

Mnowaab KPUBONMHEINHOMN
Tpaneuun. OnpeaenéHHoli
NHTErpan

BbluncneHne ob6bvémos

KoHTponbHasa pabota Ne 4

5Tena epawjeHusa»

Unnvuap

KombuHaumm umnnHapa v

11

12

24




58-59

60-61

62-64

65

66-67

68-69

70-71

72-73

74-76

77

78-79

80-82

83

84-87

88-89

NnpunU3mbl

KoHyc

YCe4YE€HHbIN KOHYC

KombunHaumm KoHyca u
nMpamuapl

KoHTponbHaa paborta Ne 5
Cdepa v wap. YpaBHeHue chepbl

B3anMmHoe pacnosioxkeHue chepbl
M NNOCKOCTU

MHOFOFpaHHMKM, BMMCaHHbIE B
chepy

MHOrorpaHHMKK, onncaHHble
0K0/10 cdepbl

KombuHaumm umnmHapa m
cdepbl, KOHyca U cdepbl

KoHTponbHasa pabota N2 6

606vémbl men. lNaow,adb
chepoi»

O6bem Tena. Popmynbl gna
BblYMC/IEHNA 06BEMA NPU3MBI

®opmynbl NS BblYUCNEHUA
06bEMOB NMpammabl u
yCeYeHHOM NMpamumabl

KoHTponbHasa pabota Ne 8

Ob6bembl Ten BpaleHus

Mnowaab cepbl

13




90

91-93

94

95-96

97-98

100

101

102

KoHTponbHana paborta N2 9

7MosBTOpeHue
8 lMNMocnedosamenbHocmu

ITocneqoBaTeIbHOCTH, CITIOCOOBI
3a1aHus MTOCICA0BATCIILHOCTH.

MoOHOTOHHBIE
TIOCJIC/IOBATEIBHOCTH.
Apudmernyeckas "
reoMeTprudecKas MIPOTPECCHH.
beckoneuno yObIBaroIIas
reoMeTprudecKas IIPOTPECCHS.

Cymma OeckOoHEUHO YOBIBarouien
reOMETPUUECKOM IPOrPECCUH.

Hcnionp3oBanue
porpeccuu TUIS pelIeHus
pealibHBIX 3a7ay  MPHUKIATHOTO
xapakTepa.

MuokecTBa U JIOTHKA

MHOX€eCTBO, OIEpali HaJl
MHO>KECTBAMHU. JlnarpaMmsl
Diinepa—BeHHa.

[Ipumenenune TEOPETUKO-
MHOXECTBEHHOI0 amnmnapara aJis
OMMCaHUs pealbHbIX MPOLIECCOB U
SBJICHUM, MPU PEIICHUU 3a]a4 U3
JIPYTUX y4E€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,
CJIeICTBUE, JOKA3aTEIbCTBO.




103

104

105

106

107-
108

109

110

111

112

113-
114

9 MHOKeCTBO paLUOHa/IbHbIX U
AENACTBUTENbHDbIX Yucen

HartypanbHbie u 11e1b1e yucia B
3aJ1a4ax U3 peaibHOU )KU3HU

[Ipr3HaKy 1€IUMOCTH LEJIBIX
qHuCell

Panmonansnbie
yuciaApudMeTndeckue
OIepalyy C PalMOHAJIbHBIMHU
yucjaamu, peodpa3oBaHue
YHUCIJIOBBIX BBIPAXKEHUM.

[Tpumenenue apobeit u
IPOLIEHTOB JJIs PEIICHUS
NPUKJIAIHBIX 33/1a4 U3 Pa3InYHbIX
OTpaciiell 3HaHUW U peasbHOU
KU3HU.

DopMyIIbI CIOKHBIX TPOILIEHTOB

Apudmernyeckre onepaimm ¢
JEHCTBUTEIBHBIMY YHCIIAMU

9 KomnnekcHsble yucna
MHOXeCcTBO KOMMAEKCHbIX Ynucen

KomnneKcHaa NnnoCKOCTb.
TpuroHomeTpuyeckasa popma
KOMMN/IEKCHOrO YMcna

YMHOXeHue n geneHue
KOMMAEKCHbIX Yyncen,
3aMNMCaHHbIX B
TpUroHomeTpuyeckomn popme

PelwweHne anrebpanyeckmnx
YPAaBHEHUIM HA MHOXECTBEe
KOMMJIEKCHbIX YNCeN




115-
125

126

127-
136

10MoemopeHue Kypca anzebpbi
U Ha4asn mamemamu4yecKoz20
aHanusa

MNosTopeHue

MToroBas KOHTponbHasA paboTa

lNosTOpeHue

Utoro

22

11

10

136
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