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Pasneu 1 IlosicHuTeIbHAS 3aNIMCKA
Pabouas mporpamma coctaBieHa B COOTBETCTBUU C HOPMATUBHBIMU JTOKYMEHTAMMU:

1. ®enpepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun» (B pen. eaepanpaoro 3akoHa ot 07.03.2018 Ne 56-D3);

2. IIpuxa3z Muno6pHayku Poccun ot 05.03.2004 Ne 1089 (pex. ot 07.06.2017 Ne 506)
«O0 yTBepkaeHMH (enepaJbHOr0 KOMIIOHEHTa TOCYAAapCTBEHHBIX  00pa30BaTENIbHBIX
CTaHJApPTOB HAYAIBbHOT0, OCHOBHOI'O M CPEIHETO (IIOJTHOT0) 001Iero oopa3oBaHusm»;

3. [Ilpukaz Munobpuayku Poccum ot 09.03.2004 Ne 1312 «OO06 yTBepKIeHUU
¢denepanbHOro  0a3UCHOTO y4yeOHOro TIJIaHa M TNPUMEPHBIX Y4YeOHBIX IUIAHOB  JUIS
oOpa3zoBaTenbHBIX yupexaeHui Poccuiickoit ®enepanyn, pealn3yonMX MPorpaMMbl OOIIETo
oOpazoBaHus» (B pell. npukaza MunoOpuayku Poccun ot 01.02.2012 Ne 74);

4. Ilpukaz MwunobOpunayku Poccum ot 31.03.2014 Ne 253 «OO6 yTBEepKIeHUU
benepanbHbIX TEpeyHel Y4YeOHUKOB, PEKOMEHAYEeMbIX K HCIIOJIb30BAaHUIO TPH pealln3aliu
MMEIOILINX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHBIX MPOrpaMM HayalbHOTO OOIIETO,
OCHOBHOTO 0011Ier0, cpeHero oouero oopazoBanus» (pel. npukaza MunoOpHayku Poccun ot
05.07.2017 Ne 629);

S. IlocranoBneHue I'maBHOro rocy1apcTBEHHOro caHuTapHoro Bpada P® ot 29.12.2010
No 189  «O6 ytBepxknenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MTUIEMHAOIOTHIECKUE
TpeOOBaHUS K YCIOBHUSM M OpraHu3alMd oOydeHHs B 0O0IIC00pa3oBaTEIbHBIX YUPEKICHUIX)
(pen. IlocranoBneHust I’ MaBHOTO roCyIapCcTBEHHOTO caHUTapHOro Bpada P® ot 24.11.2015 Ne
81);

U C YYETOM METOJMYECKOTO MUChMa O MpernojaBaHuy yueOHoro npeamera «MareMaTHKa
B 00111€00pa30BaTeNIbHBIX Oprauu3anusx Mypmanckoit oosnactu B 2018/2019 yue6HOM roxy.

ITporpamma paccuutana Ha 408 yacoB (6 yacoB B Hezento) B 10 u 11 kimaccax

[Iporpamma Kypca CHOCOOCTBYET JIOTMYECKOMY Ppa3BUTHIO U (OpMUPYET yMEHUs
I10JIb30BAThCS ONPEEIEHHBIMU aJITOPUTMAaMHU.

ILenu nporpamMmmsi:
W3ydyenne maTeMaTHMKH B cTaplieil Imkosne Ha ©0a30BOM YpPOBHE HAaNpaBiIeHO Ha
JOCTHKEHHE CIEIYIOLINX LIeIIeH:
* (QopmupoBaHUE NPEACTABICHUN O MaTeMaTHKe, KaK YHUBEPCAJIbHOM sI3bIKa HAyKH, CPEICTBE
MOACIINPOBAHUA SIBICHUUN U IMponeccoB, 00 nacax 1 Merogax MaT€MaTuKU,
® pa3BUTHE JIOTUYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOIO BOOOPaXKEHUS, aJrOPUTMHUYECKON
KyJbTYpPbl, KPHTUYHOCTU MBILUICHUS HA YPOBHE, HEOOXOIUMOM JUIsi 00y4YEeHHsI B BbICIIEH
IIKOJE€ IO COOTBETCTBYIOLICH CHENMadbHOCTH, B Oynaymed mnpodeccuoHaIbHOR
NeSITeNIbHOCTH;
® OBJaJ€HHE MAaTeMaTHMYECKUMM 3HAHUSIMU M YMEHUSIMH, HEOOXOIMMBIMH B IOBCEIHEBHOU
KHU3HU, M1 U3YUCHHA HIKOJBHBIX CCTCCTBCHHOHAYYHBIX TUCHHUILUIMH Ha 0a3oBOM YPOBHE,
IUIs TIOJTydeHHst 00pa30BaHusl B 00JIaCTSIX, HE TPEOYIOUMX YriyOlIeHHOW MaTeMaTHu4ecKon
MOATOTOBKH;
® BOCHMTaHUE CPEICTBAMU MAaTEMAaTHKHU KyJIbTYpbl JINYHOCTU: OTHOLIEHHs K MaTEMAaTHUKE Kak
gacTh OOLIEYETIOBEUECKON KyJbTYpbl: 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEeMaTHUKH,
IBOJIIOLIMEH MAaTeMaTMYECKMX HJECH, T[OHMMAaHUS 3HAYUMOCTM MaTEeMaTHKU Ul
OOILIECTBEHHOT'O ITporpecca.

OcHoOBHBIE 32/12a4H:

B pesyinpraTe n3yueHus Kypca MaTEMaTHKH y4alluecs JOJDKHBL:

® IPaBWJIbHO YHOTPEOATh TEPMHUHBI, CBSI3aHHBIE C PpA3IUYHBIMH BHJIAMU YHCEN U
croco0aMM HX 3aluCH: LeJbHOE, JApPOOHOe, NecATHYHast poOb, Mepexoa OT OAHON (GopMbI



3aIlUCH K JAPYroi (HarpuMep, MpOLEHTHI B BUJIE ASCATUUHON IpoOHU; BbIIEIEHUE 1IETION YacTH U3
HENPaBWIBLHOM JIpoOM); periaTth TpU OCHOBHBIE 33/1a4 Ha JIpoOH;

® 3HaThb OCHOBHBbIC (POPMYJBI TPUTOHOMETPUM U YMETh UX NPUMEHATHh NPU PELICHUU
3aJ1a4 pa3HOro YPOBHSI CJIOKHOCTH;

® 3HaTh (hopMyinbl AudPepeHINPOBaHUS U UHTETPUPOBAHHS YMETh UX NPUMEHSTh NpU
pelIeHnH 3a7]a4 ¥ IPUMEpPOB;

® BJIaJICTh HaBBIKAMHU BBIYMCIIECHUS 1O (HopMyJiaM, 3HAThb OCHOBHBIC €IMHUIBI U3MEPEHHUS
Y YMETh NEPEUTH OT OJIHUX €IMHUI] U3MEPEHHUS K IPYTHM B COOTBETCTBUU C YCIOBHUSIMHU 3a/1a4H;

® HAXOJIUTh YMCIIOBBIC 3HAYCHUS OYKBEHHBIX BBIPAKCHHIA;

® yMeTh pelIaTh 3aJ1a4 Ha IOCTPOCHUE CEUEHUH, HAX0KICHUE YTJIa MEXy MPsAMOi 1
IJIOCKOCTBIO;

® BBINIOJIHATH CJIO)KEHUE U BBIYUTAHHE BEKTOPOB B IPOCTPAHCTBE;
HaXOAMTH IIJIOLIA/IA MOBEPXHOCTH MHOTOTPAHHUKOB;
U3Yy4YUTh OCHOBHBIE CBOMCTBA IJIOCKOCTH;
paccMOTPETh B3aMMHOE PACIIOJIOKEHHE ABYX NPSMBIX, IPSIMON U INIOCKOCTH;
VM3YUYNUTh MAPAIIIEIBHOCTh MPAMBIX W IUIOCKOCTEH, NapauieIbHOCTh IUIOCKOCTEH,
NEPIEHUKYJIAPHOCTD MPSMBIX U IJIOCKOCTEN.

Pa3nea 2 O0mas XxapakTepucTHKA y4e0HOI0 peaMeTa

[Ipy u3ydyeHuM Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE NPOJOJIKAIOTCA U IOJydYaroT
pasBUTHE COJEpXKATENbHbIE JIUHUU: «Anzedpa», «Dyukyuuy, «Ypasnenua u nepagencmeay,
«leomempusny, «Inemenmovt KOMOUHAMOPUKU, MeEOPUU 6EPOAMHOCMEN, CHIAMUCMUKU U
nozuxku», BBonutcs nuHuA «Hauana mamemamuueckozo ananusza». B pamMkax yKazaHHBIX
COJIepPKATENIbHBIX JIMHUN pEelIatoTCs CASAYIOIINE 3a0a4UH:
® cHuCTeMaTH3alyus CBEJICHMM O YUCIIaX; U3yYEHNE HOBBIX BUOB YHCIOBBIX BBIPAXKECHUHN U
¢dopMyI1; COBEPILIEHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIUUCIUTEIBHON KYJIBTYDHI,
paclIMpeHre U COBEPIICHCTBOBAHUE alreOpanyeckoro amnmnapara, c(OpMUpOBaHHOTO B
OCHOBHOM INIKOJIE, M €ro NPUMEHEHHWE K PpELICHUI0O MaTEeMaTUYeCKUX U
HEMaTeMaTUYEeCKHX 3a/1a4;

® pacIIMpeHUEe U CHCTEeMaTH3alus OOLIMX CBeJIeHHH O (YHKUMSX, MOMOJHEHHE Kiacca
n3y4aeMbIX (GYHKIUH, WUTIOCTpAIUs [UPOTHl MPUMEHEHUsT QYHKIUI JUIsl ONUCAaHUS U
U3YYECHUS PEAJIbHBIX 3aBUCUMOCTEH;

® U3y4YEeHHE CBOWMCTB MPOCTPAHCTBEHHBIX T, (OPMUPOBAHME YMEHHUS NPUMEHSTh
MIOJIyYCHHBIC 3HAHUA [UIsl pELICHUS IIPAKTUYECKUX 3a/1ay;

® pa3BUTHE TMPEACTABICHUNM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKPY’KaIOIlleM MMHpE, COBEPLICHCTBOBAHME WHTEIIEKTYaJbHBIX U PEUYEBBIX YMEHHUU
nyTeM 00OTalIeHHs] MaTeMaTU4YEeCKOTO S3bIKa, PA3BUTHUS JIOTHYECKOTO MBILIICHUS;

®  3HAKOMCTBO C OCHOBHBIMHU HUJESIMU U METOAAMH MaTEMaTUYECKOTO aHAIU3A.

Oouieyuedonvle ymenus, HA8bIKU U CROCOOBL OeAmenbHOCHU

B xome ocBoeHus copep:KaHHs MaTEMaTHUYECKOTO OOpa3oBaHUs ydYallluecs OBJAJICBAIOT
pa3zHO00pa3HBIMU CLIOCOOAMHU JESTENLHOCTH, TPUOOPETAIOT U COBEPILIEHCTBYIOT OIIBIT:

MOCTPOEHUS M HCCIEAOBAaHUS MaTeMaTHUYECKUX MOJENIeW /Jid ONHUCAHMS U PELIEHUs
MPUKJIAIHBIX 33]1a4, 3a71a4 U3 CMEKHBIX JUCITUTUIHNH,

BBINOJIHEHUS] U CAMOCTOSAITEJIbHOTO0 COCTABJICHUS AJTOPUTMHYECKUX NMPeINUCAHNNA 1
HHCTPYKUMHA HA MaTeMaTH4YeCKOM MaTepuaJie; BbINOJHEHHS] PACUYeTOB NMPAKTHYECKOIO
XapakKTepa; UCIoJIb30BAHUA MaTeMaTHYeCKUX (JOPMYJT M CAMOCTOATEILHOI0 COCTABJICHUS
¢opmya Ha ocHOBe 00001IEHHSI YACTHBIX CJIy4YaeB M IKCIIEPUMEHTA;

CaMOCTOSITENTLHOW pabOThl ¢ UCTOUHUKAMHU MH(OpMAIK, 0000IIEHUS U CUCTeMATU3AINH
MOJTyYeHHOW HH(POPMAIIMH, UHTETPUPOBAHUS €€ B JINYHBIN OIIBIT;

MPOBEJCHUS JO0Ka3aTeNbHBIX PACCYXACHUW, JIOTUYECKOTO OOOCHOBAHHS BBIBOJIOB,



pasIuyeHuss  JIOKAa3aHHBIX W HEJOKAa3aHHBIX  yTBEP)KICHUM, AapryMEHTHUPOBAaHHBIX U
SMOLIMOHAIIBHO YOeIUTENbHBIX CYK/ICHUH;

CaMOCTOATEIIBHOM U KOJUIEKTMBHOM JEATEIIBHOCTH, BKIIIOYEHMS CBOMX pPE3YJIbTATOB B
pe3ynbTaThl pabOThI TPYIIbI, COOTHECEHHE CBOEr0 MHEHHUS C MHEHHEM JPYTUX yYaCTHUKOB
yueOHOTr0 KOJJICKTHBA U MHEHHUEM aBTOPUTETHBIX HCTOUHUKOB.

Pa3nesn 3 Onucanue Mecta yueOHOro npeaMera, Kypca B yueOHOM ILIaHe

Cormacao ®enepasibHOMYy 0Oa3ucHOMY ydeOHOMY TUIaHy JUisi 0Opa30BaTeIbHBIX
yupexaeHuii Poccuiickoit @enepanuu ais 00s3aTeIbHOTO M3Y4YEHHs] MAaTeMaTUKH Ha dTare
cpennero oOmiero oopasoBanusi oTBOAUTCS He MeHee 280 dacoB M3 pacuera 4 yaca B HEJEIIO.
[Ipu >TOM mpenmonaraercs MOCTpPOEHHE Kypca B GopMe MOCIHEAOBATEITHHOCTH TEMATHUECKUX
0JIOKOB ¢ YepeIoBaHUEM MaTepuaja 1o aaredpe, aHam3y, TMCKPETHON MaTeMaTHKE, TEOMETPHH.

CornacHo 6a3ucHOMY y4eOHOMY IJIaHy Ha M3yYEeHHE MAaTeMAaTUKU Ha CTYMEHU CPEIHETO
(momHOTO) OOMIETO OOpazoBaHus oTBOAUTCSA 5 4 B Hememo B 10 m 11 kmaccax. M3 Hux Ha
anrebpy U Havana aHanusa 1o 3 yaca B Hefenmo win 204 yaca, Ha U3y4YeHHE T€OMETpHUH 2 Jaca B
Henemto mr 136 gacos.

Jlyist mpakTUYecKoil OTPabOTKHU MPEIMETHOTO COJEPKAHUS PEKOMEHI0OBAaHO T00ABUTH 11O
1 gacy B Hemento B 10 u 11 kmaccax (Ha anreOpy v Havana aHaymsa 1o 4 Jaca B HEJENI0 Wi 272
yaca).

OcHoBHoOe conep:kaHue B JaHHOM padoueii BCero 1o
nporpamMmme NPUMEPHOI
10 xknacc 11 kiacc | porpamme
Anrebpa 51 4 40
ODYHKINH 20 30 30
Hauana matemaTndeckoro aHaiamsa 3 46 20
YpaBHeHMs U HEPABEHCTBA 45 17 40
DneMeHThI MaTeMaTHUYECKOM CTaTUCTHUKH, 2 20
KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEH.
I'eomeTpus 77* 76* 100
Pezepn 8 9 30
Hroro 204 204
HTOro 408 280

*K 68 yacam 100aBIIEHBI:

- B 10 xmacce 9 wuacoB, Ha OTpPaOOTKYy NPAKTUUECKUX YMEHMH MpU H3YYEHHH TEM
«[lapamnenbHOCTE  NpsMBIX B IPOCTPAHCTBEY, «llapannenbHOCTh  IUIOCKOCTEN,
«IlepneHIUKyYIIAPHOCTH B IPOCTPAHCTBE», « MHOTOTpaHHUKN.

- B 11 kmacce 8 uyacoB, Ha OTpaOOTKY MPaKTHMYECKUX YMEHHMH mpu u3ydeHuu teM «Meton
KOOPJMHAT B MPOCTPAHCTBE», «Tena u moBepXHOCTH BpalieHus», «OObEeMbI Tel U TUIOMIAAN HX
IIOBEPXHOCTEN.

Pa3nen 4 Conep:xkanue yueOHOro npeamera

AJITEBPA



Kopun u crenenn. Kopens crenenun n>1 u ero cpoiictBa. CTeneHb ¢ paluOHAIbHBIM
IoKa3arejieM U €€ CBOUCTBA. [lonamue o cmenernu ¢ oevucmeumenvnvim noxazamenem. CBoHcTBa
CTEIEHU C IEHCTBUTEIBHBIM IOKA3ATEIEM.

Jlorapudm. Jlorapudm uncna. Ocnosnoe noeapugmuyeckoe moxcoecmso. Jlorapudm
NPOU3BEJICHUS, YaCTHOTO, CTENCHH; nepexo0 K HOBOMY OCHO8aHUi0. JIeCATHYHBIA WU
HATYpaJIbHBIN JTOrapupMBbl, YUCIIO €.

IIpeoOpa3oBanuss mpocTeiilIMX BbIPAXKEHMIi, BKIIOYAIIUX apudmeTuyecKkue
OTIepalny, a TAKXKE ONEPAIIUIO BO3BEICHUS B CTETICHb U ONIEPAIHIO JIOTapU(hMUPOBAHHS.

OcHoBbl Tpuronomerpuu. CUHyC, KOCUHYC, TaHI€HC, KOTAHI'€HC MPOU3BOJBHOIO YIJIa.
Pagmannass mepa yrma. CuHyC, KOCHHYC, TaHT€HC M KoTaHreHc umcia. OCHOBHbBIE
TpUroHOMeTpUuueckue ToxxaecTsa. Gopmyisl npuBeneHus. CHHYC, KOCUHYC U TAHT€HC CYMMBI U
pasHocTH JBYX yrioB. CHHYC W KOCHHYC JBOHHOTO yria. Dopmyavl HOLOBUHHO2O Yeid.
IIpeobpaszosanus cymmbl mpucoHOMEmMpuyeckux QYHKYuil 8 npousgeoeHue u npou3seoeHus 6
cymmy. Buipasicenue mpuconomempuueckux QyHkyuil yepes maneeHc noiosUHHO20 ap2ymenma.
[TpeoOpa3oBaHusl MPOCTEHIINX TPUTOHOMETPHYECKHUX BBIPAKEHHH.

IIpocmeriwiue mpueonomempuieckue ypasHeHus: U HepaeeHcmed. ApKCcunyc, apKKoCumyc,
APKMAaHeeHc yuca.

OYHKIIMN

Oynknuu. OOnacTe ONpeAeNieHUs W MHOXECTBO 3HaueHuid. ['paduk yHKIHH.
[Toctpoenue rpadukoB (QyHKIUH, 3aJaHHBIX pa3lIW4YHbIMM criocobamu. CBoicTBa (YHKLMI:
MOHOTOHHOCTb, YE€THOCTh M HEYETHOCTb, IMEPHOAUYHOCTh, OTPAHUYEHHOCTH. I[IpOMEKyTKH
BO3pacTaHMsd W YyObIBaHUs, HauOoJblllee W HAaUMEHbIEE 3HAUEHMs, TOYKU OSKCTpeMyMa
(JlokanbHOTO MakcuMymMa W MuHUMyMa). ['paduueckas wunTepnperauus. [lpumepsl
(GYHKIMOHAJIBHBIX 3aBUCUMOCTEH B peaIbHbIX MPOLEcCax U SIBICHUSX.

Ob6patnas pyukuus. Obaacmos onpedenenusi u 061ACMb 3HAYEHUN 0OPAMHOU PYHKYUU.
I'paduk oObpaTHOU HyHKITUH.

CrenenHast GyHKITUS ¢ HaTypaJIbHBIM TIOKa3aTelieM, €€ CBOWCTBA U rpaduK.

BepmuxanvHuvle u 2opuzonmanvhsie acumnmomaul 2paguxos. I paguxu opobHo-nunelnvix
GdyHxyuil.

Tpuronomerpuueckue (yHKIHH, UX CBOWCTBA M IpaUKu; NEPUOJUYHOCTh, OCHOBHOM
MIEPUO/I.

[TokazatenbHas pyHKIMA (IKCIIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckast pyHKIHs, €€ CBOWCTBA U TpaduK.

ITpeoOpa3oBanus rpauKoOB: MapaeNbHbIH MEPEHOC, CUMMETPUS OTHOCHTEIBHO OCeil
KOOPJMHAT U CUMMEMPUs OMHOCUMENbHO HAYANAd KOOPOUHAM, CUMMEMPUS OMHOCUMENbHO

npamoti Y =X | pacmsaoicenue u cocamue 6donv oceii koopounam.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Ilonamue o npeodene nocnedosamenvnocmu. Cywecmeoganue npeoeia MOHOMOHHOU
02paHuyeHHou nocieoogamenvHocmu. JliMHa OKPYXXKHOCTH M IUIOLIA/b Kpyra Kak Ipenebl
nocjeoBaTenbHOCTEH. beckoHeuHO yObIBaroIas reoMeTpuyecKast MpOrpeccrs U ee CyMMa.

Ilonamue o nenpepvigHocmu pyHKyuu.

[TonsiTue o mNpPou3BOAHONM (QYHKUMH, (GUINYECKUH U TEOMETPUUYECKUIl  CMBICI
NIPOM3BOJIHON. YpaBHEHHE KacaTenbHOH K rpaduky ¢yHkuuu. [Ipou3zBoaHbIe CyMMBbI, pa3HOCTH,
MIPOM3BEACHUS, 4acTHOTO. [IpOM3BOIHBIE OCHOBHBIX AJIeMEHTApHBIX (yHKuuH. [IpuMenenue
IIPOM3BOJIHON K HCCIIEIOBaHUIO (YHKLUUH U MOCTPOEHHIO IpadukoB. [Ipouzeoonvie obpamuoi
dyHKyuu U KOMnoO3uyUY OAHHOU YHKYUU C TUHEUHOLI.

Ilonamue 06 onpedenennom unmezpane Kak HIOWAOU KPUBOIUHEUHOU Mpaneyuu.
[TepBoobpaznas. @opmyna Herotona-JleiOnumna.

[Ipumepsl HCHONB30BaHMS HPOM3BOJHOM JJIsl HAXOXKICHHUS HAWIYYIIEro peIIeHUs B



MPUKJIAAHBIX, B TOM YHUCJE COLMAIbHO-9KOHOMUYECKHX, 3ajadax. HaxoxaeHue ckopocTtu ist
nporiecca, 3aganHoro Gopmysoi unu rpadgukom. [Ipumepsr npuMeHeHUsT UHTETpalia B (DU3UKE U
reoMeTpun. Bropas mpousBoHas u ee GU3HUECKUN CMBICTT.

YPABHEHUA U HEPABEHCTBA

Pemenne panuoHaabHBIX, OKAa3aTEIbHBIX, JOrapu(PMUIECKUX YPAaBHEHUIH U HEPABEHCTB.
Pemenne uppanvoHaabHbIX U TPUTOHOMETPUUECKUX YPaBHEHUN.

OcHOBHbIE TPHUEMBbI pEUICHHs] CHCTEM YypaBHEHHUH: IOJICTAaHOBKA, ajreOpanyeckoe
CJIOJKEHUE, BBEJCHUE HOBBIX IIEPEMECHHBIX. PaBHOCHWIBHOCTL ypPaBHEHUH, HEPABEHCTB, CUCTEM.
Pemenne mnpocTedmmMx CUCTEM YpaBHEHHH C JByMsI HEW3BECTHBIMU. PemieHuwe cucrem
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

Hcnonp3oBanue CBOMCTB U rpadUKoB (GYHKIMM NpU pElIeHUH YpaBHEHUH 1 HEPaBEHCTB.
Meton wuHTepBasioB. M300pakeHMe Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PpEIICHUM
YPaBHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U UX CHCTEM.

[IppuMeHeHHe MaTeMaTHYEeCKUX METOHOB I DEIICHUs COAEPKATEIbHBIX 3aJad U3
pa3iaMuHbBIX oOyiacTell HaykKd M TOpakTUKU. VHTepnperanust pesyibTaTa, y4deT pealibHbIX
OTPaHUYCHH.

SJIEMEHTbBI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU
BEPOSITHOCTEM

TabnuyHoe u rpaduueckoe MpeacTaBleHHe NaHHbIX. Yucnio6ble Xxapakmepucmuku paoos
OaHHbIX.

[Toouepenuplii W OJHOBPEMEHHBIM BBHIOOP HECKOJIBKUX JJIEMEHTOB U3 KOHEYHOTO
MHOXecTBa. Dopmysibl 4YuCIa TEPECTaHOBOK, COYETaHWW, pasmenieHuil. Pemenue
KOMOMHATOpHBIX  3amad. Dopmyna OmHomMa Hprotona. CBoiicTBa  OMHOMHATHHBIX
koa¢umenToB. Tpeyronbauk Ilackans.

DneMeHTapHbIe W CIO0XHBIE COOBITHs. PaccMOTpeHHE CilydaeB UM BEPOSATHOCTh CYMMBI
HECOBMECTHBIX  COOBITHH, BEPOSTHOCTh MPOTHBOMOJOXHOTO  COObITHS. [lomamue o
Hezasucumocmu codovimuil. Bepoamnocms u cmamucmuyeckas uacmoma HACMYNIEHUSA
cobvimus. Pemenne mpakTHYECKUX 3a/1a4 C MPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.

IF'EOMETPUASA

IIpsimble U MJI0OCKOCTH B mpocTpaHcTBe. OCHOBHBIC MOHATHUS CTEPEOMETPUH (TOUKa,
npsiMasi, TII0OCKOCTh, MPOCTPAHCTBO).

[lepecekaromuecs, mapaieNbHbIE U CKPELUIUBAIOLIMECS NPSMbIE. YTOI MEXIY IPIMBIMU
B mpoctpaHctBe. [leprnenaukynsapHocTh mnpsmbix. [lapamiensbHOCTs M HEepHEHAMKYISPHOCTh
IpsIMOM M IUIOCKOCTH, IIpU3HaKM M cBoiictBa. Teopema 0 Tpex MNEpHEHAUKYISAPAX.
[lepnenauKkynsp ¥ HaKJIOHHAA. YTOJ MEXAY MPSAMOM U TUIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEN, NEPIEHANKYIIPHOCTD IIJIOCKOCTEH, MPU3HAKU M CBOWCTBA.
Jlgyepannulii y2ou, TUHEUHbLU Y200 08YePAHHO20 Yald.

PaccrostHust oT TOUkM 10 MIOCKOCTH. PaccTosiHue OoT mpsMOi 10 MI0cKoCTH. PaccTosiHue
MeX/1y MapajieIbHbIMU IUNIOCKOCTIMHU. Paccmosinue mexncoy cKpeuusaouuMucs npsamuLmu.

[MapannensHoe mpoekTHpoBaHue. [110uadb opmocoHanIbHOU NPOEeKYUU MHO20Y20NbHUKA.
N300paxeHne npocTpaHCTBEHHBIX (PUTYP.

Muororpannuku.  Bepmunbl, pebpa, TrpaHu  MHOTOTpaHHMKA.  Paszgepmka.
Mmnozoepannvie yenvi. Buinyknvie mnocoepannuku. Teopema Junepa.

[Ipusma, ee ocHoBaHUs, OOKOBble peOpa, BbICOTA, OOKOBas MOBEPXHOCTh. Ilpsamas u
naxnonnas npuzma. llpaBunsHas npusma. [lapamnenenunesn. Kyo6.

[Mupamuna, ee ocHoBaHMEe, OOKOBBIE pedpa, BBICOTA, OOKOBAsI MOBEPXHOCTh. TpeyrojabHas
nupamua. [lpaBunbHas nupamuaa. Yceuennas nupamuoa.

Cummerpu B KyOe, B mapajieNienunene, 8 npusme u nupamuoe. Ilonamue o cummempuu
8 npocmpancmee (YeHmpanvbHas, ocesas, sepkanivhas). Ilpumepol cummemputi 8 oKpyxcaroujem



mupe.

Ceuenus xky0a, IpU3Mbl, MTUPAMUJIBI.

[IpencraBnenue o MpaBUIIBHBIX MHOTOTPAaHHHUKAX (TETpa’ip, KyO, OKTadp, J0AEKadip U
HUKOCAdIP).

Tesa m moBepxHoctu BpameHnus. [{mmHap u konyc. Vceuennwiii xonyc. OcHOBaHHUE,
BbICOTa, OOKOBas TOBEPXHOCTb, OOpasyromiasi, pa3BepTka. Ocesvie ceueHus U ceyeHus
napanienbHvle 0CHOBAHUIO.

[Hap u chepa, ux ceueHus:, KacamenbHas NIOCKOCMb K cghepe.

O0BbeMBbI Tes1 M IUIOLIAAU UX NOBepXHOCTell. [lonamue 06 obveme mena. OmuouleHue
00beM06 N000OHbIX mell.

@opmynbl o6bemMa KyOa, MPSIMOYTOJBHOTO TMapajuleienuIesa, HPU3Mbl, UINHApPA.
®opmynsl o0beMa muUpamMuabl U KoHyca. DopMyJibl IUIOHIA[M MOBEPXHOCTEH HMIUHApPA H
KoHyca. @opMmyIibl 0ObeMa 1mapa 1 1miomaan chepsl.

Koopaunatel M BekTOpbl. J[lekapToBbl KOOpAWHATBI B MpocTpaHcTBe. Popmyna
paccTosHUSL MEXIy ABYMSI TOUKaMH. YpaBHeHUs cepbl u nirockocmu. Dopmyna paccmoanus
om MOYKU 00 NAOCKOCMIU.

BexTopsl. Monyne BekTopa. PaBeHcTBO BekTOpoB. ClI0KEHHE BEKTOPOB U YMHOYKEHUE
BEKTOpa Ha 4YMCIO. YTOJ MeXay BekropaMu. KoopaunaTtel BekTopa. CKalsipHOE POU3BEICHUE
BeKTOpoB. KosnuHeapHble BEKTOpBl. Pa3znoxkeHue BekTOpa MO JABYM HEKOJJIMHEAPHBIM
BekTopaM. KoMrutanapusie BeKTOpbl. Pa3noxeHue no TpeM HeKOMIUIaHAPHBIM BEKTOPaM.

Paszpnen S @opMeI M cpeAcTBa KOHTPOJIA

Ilepeyenn koHTPOABHBIX padoT 10 KiIacca
BxonHOM KOHTPOJb
Konrponbnas padora Nel no teme «CTeneHb ¢ paliiOHAIbHBIM IIOKa3aTeIeM»
KonTponbhas padorta Ne 2 o remam «Akcuomsl crepeomeTpui. [lapanienbHOCTh NPAMBIX U
IIJIOCKOCTEW»
Kontponbnas padorta Ne3 no teme «CreneHHast QyHKIMSD
Konrponsnas padora Ne 4 o teme «IlapanineiabHOCTb B IPOCTPAHCTBEY
Kontponbhas padota Ne 5 mo remam «IlokazarensHas ¢pyHkuus. [lokasarenbHble ypaBHEHUS U
HEPABEHCTBA»
KonTponbnas padorta Ne 6 o teme «lleprneHaAuKyIsspHOCTh B IPOCTPAHCTBE
Konrponsnas padora Ne7 mo temam «Jlorapupmuueckas ¢pynkuus. Jlorapupmuueckne
YpaBHEHUS U HEPABEHCTBA»
Konrponbnas padora Ne 8 o teme «MHOrorpaHHUKN
KonTponbnas padorta Ne 9 o reme «Tpuronomerpuueckue QyHKIUN»
Konrponsnas padora Ne 10 no treme « Tpuronomerpudeckue ypaBHEHUS
KonTponbnas padora Nell o reme «BekTopsl B IpocTpaHCTBE»
HToroBast KOHTpOJIbHAs paboTa

Ilepeyenn kKoHTpPOIBHBIX padoT 11 KkiIacca
BxoaHoii KOHTPOJIb
Kontponbnas padora Ne 1 o reme «Tpuronomerpuueckue GpyHKIUN»
Konrponsnas padora Ne 2 o teme «MeToJ KOOPIUHAT B IPOCTPAHCTBE
Kontponbnas padota Ne 3 o teme «IIpousBoanHas u €€ reoMeTpUIECKHIl CMBICIDY
Konrponsnas padora Ne 4 o teme «IIpumeHenue npon3BOAHOMN K UCCIIEOBAHUIO (QYHKLIUI
Kontponbnas padota Ne 5 mo teme «l{ununaap, KoHyC u map»
Konrponsnas padora Ne 6 no teme «MHTErpam»
Kontponbhas padorta Ne 7 no remam «O0bembl Tem» «O0bem mapa» u «Ilinomans chepoi»



Konrponsnas padora Ne 8 o teme «KomOuHaToprka»
KonTponbnas padota Ne 9 o reme «1eMEHThI TEOPUU BEPOSATHOCTEM»
HToroBast KOHTpOJIbHAs paboTa

Pa3nen 6 TpeGoBaHuUsi K yPOBHIO MOJATOTOBKH YYAIMXCH

B pezynvmame uszyuenusa mamemamuxu Ha 6a3080M ypoGHe YUEHUK 00JIHCEH

3HATH/TIOHUMATDH

L4 3HAYCHUC MaTeMaTI/I‘IGCKOI\/’I HaYKI/I JJIA peIHeHI/ISI 3aa4, BO3HUKAKOIIUX B T€OpI/II/I nu
MPaKTUKE; IIUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTb MPUMEHEHHS MaTEMaTUYECKUX
METO/IOB K aHAJIM3Y M MCCIICIOBAHUIO MPOIECCOB U SIBICHUH B IIPUPOJIE U OOIIIECTBE;

. 3HaYeHHUE MPAKTUKH U BOMPOCOB, BOZHUKAIOIINUX B CaMOi MaTeMaTuke s (OpMUPOBAHUS
158 paSBI/ITI/Iﬂ MaTeMaTI/IquKOfI HaYKI/I, I/ICTOpI/IIO pa3BI/ITI/I$I IIOHATHUA 4YHCJIa, CO3JaHUuA
MaTeMaTUYeCKOro aHaJln3a, BO3HUKHOBEHUS U Pa3BUTHUSI TEOMETPUU;

o YHUBEpPCAJIbHBIM XapakTep 3aKOHOB JIOTUKM MAaT€MaTHYECKUX pPacCyKIEHUH, UX
IPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUECKOM NesTeIbHOCTH;
o BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX IIPOLIECCOB OKPYKAKOLIETO MUPA.
AJITEBPA
yMeThb
o BBINOJIHATh apU(METHUECKUe MAEWCTBUsS, codeTas YCTHble M IHCbMEHHBIE IpPUEMBI,

[IPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOMCTB; HAXOAWTh 3HAYCHMS KOPHsS HATypaJbHOU
CTENEHH, CTENEHM C pALUOHAIbHBIM IIOKa3aTesieM, Jorapudma, HCHOIb3ys IpU
HEOO0XOIMMOCTH BBIYUCIUTEIbHBIE YCTPOICTBA; MOJIb30BATHCS OLEHKON U MPUKUIKON MpU
IIPAKTUYECKHUX PACUETAX;

o NPOBOJIUTH IO W3BECTHBHIM (opMylaM H TpaBwiaM mpeoOpa3oBaHUsl OyKBEHHBIX
BBIPOKCHNH, BKJIIOYAIOIINX CTENEHH, PAAMKAIbI, JIOTapupMbl U TPUTOHOMETPHUYECKHE
byHKIUY;

. BBIYHCIIATh 3HAUYEHHS YHUCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYIIECTBIISAS HEOOXOIMMBIE

MOJICTAHOBKH U ITPe0Opa30BaHus;

HCIO0JIb30BATh NMPUOOPETeHHbIE 3HAHUS M YMEHHUSI B MPAKTHYECKOH JeATeJIbHOCTH U
MOBCEeIHEBHOM KU3HHU JI:

o NPAaKTUYECKUX pacyeToB Mo ¢dopMmynaM, BKIo4as (OpMyJbl, COJAEpIKallie CTENeHH,
panukanbl, JorapuMbl U TPUTOHOMETPUUYECKHE  (PYHKLUH, HCHOJIb3Yys  IpH
HEOOXOIMMOCTH CIIPAaBOYHbIE MAaTEpUAIIbI U IPOCTEHINNE BHIYUCIUTEIbHbBIE YCTPOUCTBA.

OYHKIUU U TPAOUKHU

yMeThb

o OTIpe/IeTIATh 3HAUCHWE (YHKIMH TIO 3HAYCHHUIO apryMEHTa TpPH PA3IMYHBIX CIIOCO0ax
3aaHus QyHKIUY;

o CTPOUTH Ipa KU N3yUECHHBIX (YHKITUH;

o OIUCKHIBaTh MO TpaduKy u 68 npocmeluiux ciy4asx no gopmyne TOBEIACHUE U CBOICTBa
GyHKIUH, HAXOIUTH 10 TpaduKy QYHKIIMH HAUOOJBIINE U HAUMCHBIIINE 3HAYCHHS,

o pemarh ypaBHEHHS, TPOCTEUIIINE CHCTEMbl YPaBHEHUMN, UCIIONB3YS colicmea (yHKyull N

uX rpauKoB;

HCIIOJIB30BaAThH HpPIOﬁpETeHHbIe 3HAHUHA U YMCHHA B HpaKTI/I‘IeCKOﬁ AeATECJIbHOCTH U
NMOBCETHEBHOM KM3HHU JIJIS:



OMMCAHMSA C TIOMOLIbIO (YHKUMH pa3InyHBIX 3aBHCUMOCTEH, TMPEJICTaBICHHUS HX
rpaduyecku, HHTEpIpETaui rpapuKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeTh
BBIYHCIIATh TPOM3BOAHBIE U NEp8ooOpaszHvie HIEMEHTApHBIX (QYHKIMH, HUCIONb3YS
CIIpaBOYHBIC MAaTEPUAIIBI,

UCCIIEI0BATh B MPOCTEHINNX CITydasX (yHKIUH Ha MOHOTOHHOCTb, HAXOJUTh HANOOJIBIINE
¥ HAaUMEHbIIME 3HAYCHHS (QYHKUUH, CTPOUTH TpadUKd MHOTOUICHOB U APOCMEUUUX
PAaYUOHAIbHBIX YYHKYULL C NCTIONIB30BAHUEM allapaTa MaTeMaTHIeCcKOro aHaIH3a;
BbLIYUCTAMY 8 NPOCMEUUIUX CTLYUAAX NIOWAOU C UCNOIb308AHUEM NEPEOOOPAZHOT,

HCIIOJIB30BaATDH HpﬂOﬁpeTEHHbIe 3HAHUA U YMCHHA B npaKanecxoﬁ AEeATECJIbHOCTH U
MOBCEIHEBHOM KM3HHU JIJIS:

PEIICHUSA IIPUKIIAJHBIX 3a/1a4, B TOM YHCJIC COOHUAJIBHO-OKOHOMU-YECKUX U (bI/ISI/ILIeCKI/IX, Ha
HanOOJIbIINE U HAMMEHBIIIHE 3HAYCHUSA, HAa HAXOKACHHUC CKOPOCTU U YCKOPCHHA.

YPABHEHUA U HEPABEHCTBA

yMeTh

pemaTh panroHaJbHbBIE, TOKa3aTeIbHbIE U JIOTapu(MUUECKUEe YPAaBHEHUS M HEPABEHCTBA,
npocmetiuiue UppayuoHaibtbie U MpueoOHOMempuiecKue ypagHeHus, ux CUcmemsl;
COCTABJISATh YPABHEHUS U HepaseHcmaa 10 YCIOBUIO 3a/1a4H;

UCIMOJIb30BaTh JJIsl MPUOIMKEHHOTO DPELICHUs ypaBHEHUH M HEpPaBeHCTB IpaduyuecKuit
METOZ;

n300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PELICHUN MPOCTEHIINX ypaBHEHUH
U UX CUCTEM;

HCIIOJIB30BaAThH leHOﬁpETeHHbIe SHAHU{I 1 YMCHMUSA B HpaKTI/I‘IECKOﬁ AeATECJIbHOCTH U
NMOBCETHEBHOM KM3HU JIJIS:
MOCTPOCHUSA U UCCIICAOBAHU HpOCTGfIH.IHX MaTeMaTHUYECKUX MOJICIICH.

3JIEMEHTBI KOMBUHATOPUKH, CTATUCTUKHU U TEOPUHA
BEPOSITHOCTEM

yMeThb

pemate mpocTeiiue KOMOWHATOpHBIE 3ajJaud METOJOM Iepebopa, a Takke C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYII;

BBIUUCIIATh B MPOCTEHININX CIIydasX BEPOSTHOCTH COOBITUH HA OCHOBE MOJICYETa YHUCIIa
HCXOJIOB;

HCIOJIB30BaAThH ledOﬁpeTeHHble 3HAHUA U YMCHHUA B HpaKTH‘IeCKOﬁ HEeATECJIbHOCTH H
HOBceHHeBHOﬁ AKHU3HU I

aHaJIn3a p€aJIbHbIX YHUCJIOBBIX JAHHBIX, IMMPECACTABICHHBIX B BUAC AUArpaMM, l"pa(I)I/IKOB;
aHaJIn3a I/IH(I)OpMaI_II/II/I CTATUCTUYCCKOI'0 XapaKTepa.

I'EOMETPUA

yMeThb

pacro3HaBaTh Ha dYepTeKaXx M MOJENIAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUAMHU, U300pAKEHUSIMH;

ONKCHIBAaTh B3aUMHOE PACIOJIOKEHHE TMPSAMBIX U IUIOCKOCTEM B  IPOCTPAHCTBE,
aApeyMeHmupo8ams C80U CYHCOeHUs 00 SMOM PACNONIONCEHUU;



b AHAJIU3UPOBATL B HpOCTGﬁU.IHX ClIydasx B3aMMHOC PaCIOJIOXKCHUC O0OBEKTOB B

MIPOCTPAHCTBE;

o M300paxaTh OCHOBHBIE MHOTOTPAaHHHKH U KPYIJIbIE Tela; BBINOIHATH YEPTEKU II0
YCJIOBHSIM 33]1a4;

o cmpoums npocmetiuiue cedenus Kyoa, npusmol, NUPAMUObL;

o pemarh MIaHUMETPUIECKHUE U MPOCTEHININE CTEPEOMETPUUCCKUE 3a/1a4i Ha HAXOXKJICHUE
Te€OMETPUUYECKUX BEIIMYMH (IUIUH, YTIIOB, TUIOMAEH, 00beMOB);

o WCIIOJIB30BaTh TPU PEIICHWH CTEPEOMETPHUECKUX 3a/lad IJIaHUMETPUYEeCKue (PakThl U
METO/IbL;

o MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKICHHUS B XOJI€ PEIICHUS 3a/1a4;

HCNO0JIb30BATh NPHOOPETEeHHbIE 3HAHUS M YMEHUS] B IPAKTHYECKOH JesITeIbHOCTH U
MOBCEeIHEBHOM KU3HHU [IS;

o UCCIIeOBaHMs (MOJENMPOBAHMSI) HECIOKHBIX IPAKTUYECKUX CHUTyallMii Ha OCHOBE
M3YYEHHBIX (POpPMYI U CBOICTB QUTYD;

o BBIUUCIICHUS] 0OBEMOB U IJIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PELICHUN
MIPAKTUYECKHUX 3aJ]1a4, MCIIONb3Ys MPU HEOOXOJUMOCTH CIIPABOYHUKU U BBHIYMCIUTENbHBIC
YCTPOMCTBA.

Paznen 7 MarepuajibHO-TEXHUYECKHE YCJIOBHS 00Pa30BaTEIbHOI0 MPOLEcca

Peanuzanus pa60qe171 nporpaMmMbl OCYHICCTBIISICTCS C HCIIOJIb30BAHUEM y‘{e6HO—MeTOI[I/I‘ICCKI/IX
KOMIIJICKTOB!:

1o anredpe:
1. VYuebnuk s 10 knacca o6meoOpazoBaTenabHbIX YUpexkIeHHH. ba3zoBblil u npoduibHbIM

ypoBeHb. Anrebpa M Havana marematuueckoro ananm3a. ABtopel: FO.M. Komsrun, M.B.
TxauéBa, H.E. ®émopoBa, M.M. Hlabynun. Ilox penmakumeit A.b. XKwmkuenko. M.:
[Ipoceemenue, 2017

2. VYuebnuk s 11 knacca obmeoOpazoBaTenbHbIX YUpexkIeHHH. ba3oBblil u npoduibHbIHM
ypoBeHb. Anrebpa M Havana marematuueckoro ananm3a. ABtopel: FO.M. Komsrun, M.B.
TxauéBa, H.E. ®émopoBa, M.M. Hlabynun. Ilox penmakumeit A.b. Xwmwkuenko. M.:
[Ipoceemenue, 2017

3. Anrebpa 1 Hayala MaTeMaTHYECKOTo aHanu3a. Metoaudeckue pekomenaanuu. 10 kmacc:
nmocooue s yautenei obmeodpaszosat. opranm3anmii /| H. E. ®énoposa, M. B. TkauéBa. —
M.: [Ipocemenue, 2015

4. Anrebpa 1 Hayajia MaTeMaTUYECKOro aHain3a. Metoaudeckue pekomeHaanuu. 11 kimacc:
nocobue s yuuteneit oomeobpazosat. opranuzanuii / M.W. lllabynun, H.E. ®&énoposa, M.B.
TxauéBa, O.H.JloopoBa. — M.: I[Ipoceemenue, 2015.

5. Anrebpa. Hauana maremarnueckoro ananmsa. Iunakrnaeckue Matepuaisl i 10 kimacca
M.U. lllaGynun, H.E. ®énoposa, M.B. Tkauésa, O.H. [lo6poBa. — M.: Ilpocsemenue, 2017.
6. Anrebpa. Hauana maremarnueckoro ananmsa. [lunakrnaeckue Matepuaisl i 11 kimacca

M.U. lla6ynun, H.E. ®énoposa, M.B. Tkauésa, O.H. [lo6poBa. — M.: [Ipocsemenne, 2017.

10 TEOMETPHH:

1. YueOHuK U1l 0011e00pa30BaTENbHBIX yUpeXaAeHU: 0a30BbI M MPOQUIbHBIA YPOBHH.
I'eomerpus. 10-11 kmaccsl. ABtopsl: JI.C. AtanacsuH, B.®, byty3os, ¢.b. Kagomues u ap. — M.:
[Ipocsemenne.2015-2017

2. b. I'. 3uB. [dupaktuueckue wmarepuansl mo reomerpun i 10 kmacca. — M.:
[Ipocsemenue. 2016
3. b. I'. 3uB. [dupaktuueckue wmarepuansl mo reomerpuun it 11 kmacca. — M.:

[Ipocsemenue. 2016
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4. C. M. Caaksn, B.®. byry3o. M3yuenne reomerpun B 10-11 kmaccax. Kuura mis
yuutens. — M.: [Ipoceemenue. 2007

Inexkmponnvle yuedbnvie nocoous:
1.DnexkrponHoe yuebHoe mocobue «MaTemaTHKa Ha KOMITBIOTepax».
2.Maremaruka. [Ipaktukym. 5-11 kmaccer. DnekTponHoe yueoHoe m3aanue. M., OO0 «Jlpoday,
000 «J10C», 2008
Hnmepnem-pecypcoi:
1. www. edu — «Poccuiickoe oOpa3oBanue» denepanbHelii mopTai. http://www.school.edu.ru/
2.www.school.edu — «Poccuiickuii 001me06pa3zoBaTeIbHbIN TOPTAID)
3. www.school-collection.edu.ru/ Enunas konnekuus undpoBsix 00pa3oBaTeIbHBIX PECYPCOB
4. http://ege.edu.ru/www.mathvaz.ru - docke IKOJIEHOTO YUNTEINs MATEMATHKH
JlokymeHTanus, paboune MaTepuallbl U yUYUTEIs] MaTEMaTUKA
5. www.it-n.ru «CeTb TBOPUECKUX yUUTETICH»
6. www .festival.l1september.ru ®@ectuBanb negparorndeckux uaeit « OTKPHITHIN YPOK»

7. MunuctepcTBo odpazoBanus PO:
http://www.informika.ru/
http://www.fipi.ru/
http://www.edu.ru

8. TectupoBanue online: 5—11 kmacchr: http://www.kokch.kts.ru/cdo

9. Omumnmans! 2-11 knaccsl: http://ph-tov.narod.ru/index/0-11

10. Ilenarornueckas Mactepckasi, ypoku B IHTepHET 1 MHOTO€ Ipyroe: http://teacher.fio.ru

11. HoBble TexHOMIOTHH B 00pa30BaHMH: http://edu.secna.ru/main

12. IlyreBonutens «B Mupe Haykm» 1S IIKOIBHUKOB: http://www.uic.ssu.samara.ru/~nauka

Paszjnen 8 YueOHO-TemaTH4yecKoe IVIAHMPOBaHUE 0 Kypey «MaremMaTuka»

10 kaacc
Ne
pasnea

a Tema Ne ypoka
[ToBTOpenne o Temam «YHncnoBsie 1 OyKBEHHBIE BBIPAKEHU», «Y pPaBHEHUS U
HEPaBEHCTBAY 1.
IToTrOpenue 1o reme « PyHKIUN» 2.
ITopTOopenue no TeMam «YeThIpE€xyroapHUKnY, «Ilnomanaey, «OKpy>KHOCTHY 3.
BxoaHol KOHTPOJIb 4.

1 CreneHb ¢ AeCTBUTEILHBIM NMoKa3aTesieM (154acoB)
JelcTBUTENBHBIE YKCIIa 5.
beckonedHo yObIBaromnias reoMeTpruaecKas mporpeccust 6.
BeckoHeuHOo yObIBarolas reoMeTpHYeCcKasi Mporpeccus 7.
ApudmMeTnaecknii KOPEHb HATYPAITBHON CTETICHHU 8.
ApudMeTHIeCKIil KOPEHb HATYPAJILHOU CTEIICHU 9.
ApudmMeTnaeckuii KOPEHb HATYPAITBHON CTETICHU 10.
ApudmeTnyeckuii KOpeHb HATypaJbHON CTEeH! 11. /1
CreneHs ¢ panvoHATBHBIM U ISHCTBUTEIHHBIM ITOKA3aTENSIMH 12.
CreneHb ¢ paloHaIbHBIM U JCHCTBUTEIBHBIM OKA3aTEISIMU 13.
CreneHs ¢ panvoHAIBHBIM U ISHCTBUTEIHHBIM ITOKA3aTESIMH 14.
CreneHb ¢ paloHaIbHBIM U JCHCTBUTEIBHBIM OKA3aTEISIMU 15. /2
Ypok 00001IeHNs U CHCTEeMAaTH3aITiH 3HAHUH 16.
Ypok 000011eHHS U CHCTEMAaTH3aIlMK 3HAHU T 17. /3
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Ypok 00001IeHNS U CUCTEeMaTH3aIliH 3HAHUH

18.

KonTposnbHas padora Ne 1 o teme «CTeneHb ¢ palioOHAIbHBIM MIOKA3aTeIeM»

19.

BBez]elme. AKCHOMBI CTEPECOMETPUH U UX CIICACTBUSA. HapaJ’[J’[eJ’lBHOCTB MNpAMBIX B

npocTpaHcTBe (13 yacos)

[IpenmeT crepeoMeTpuu. AKCHOMBI CTEPEOMETPUHU 20.
HexkoTopsble caeAcTBUS U3 aKCUOM 21.
PemreHue 3a1a4 Ha IPUMEHEHUE AKCUOM CTEPEOMETPUU 22.
ITapannensHble OpsiMbIE B TPOCTPAHCTBE 23.
[TapamieabHOCTB TPEX NPSIMBIX 24.
ITapannenbHOCTh MPSIMON U TIJIOCKOCTH 25.
[Tpu3Hak mapanaesbHOCTH IPSIMOIl U TINIOCKOCTH. 26.
CxpenuBaronecs npsmbie 27.
YTIIBI ¢ COHANPaBIECHHBIMU CTOPOHAMHU 28.
Yroa Mexay OpsIMbIMU 29.
Ypok 000011IeHHSs U CHCTEMATH3aIlMK 3HAHU T 30.
Ypok 00001IeHNS U CUCTEMAaTH3aIliH 3HAHUH 31. /4
Kontponbnas padora Ne 2 o TeMaM « AKCHOMBI CTEPEOMETPHH.

[TapaieabHOCTb NPSIMBIX U INIOCKOCTEN» 32.
Crenennas ¢pynkuus (17 yacon)

CrenenHas QyHKIWS, ee CBOHCTBA M TpaduK 33.
CrenenHas GyHKIus, ee CBOMCTBA M rpaduK 34.
CrenenHas QyHKIMS, €e CBOHCTBA M TpaduK 35.
CrenenHas GyHKIus, ee CBOMCTBA M rpaduK 36. /5
B3anMuo obOpatable hyHKIMA. CI0KHBIE QYHKITHH 37.
B3anmHo oOpaTHbie GyHKUMH. CI0KHBIE GYHKIUH 38.
B3anMHuo obOpatable hyHKIMA. CI0KHBIE (YHKITHH 39. /6
JApoOHo-nunelinas GyHKums 40.
PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA 41.
PaBHOCHIIBHBIE YpaBHEHUS! U HEPABEHCTBA 42.
HppanvoHanbHble ypaBHEHUS 43.
HppauyoHanbHble ypABHEHUS 44.
HppanuoHajibHble HEPABEHCTBA 45.
WppaunoHanbHble HEPaBEHCTBA 46. /7
Ypok 00001IeHNs U CUCTEMAaTH3aITiH 3HAHUH 47.
Ypok 000011eHHS U CHCTEMAaTH3aIlMKA 3HAHU T 48.
KontponpsHas pabota Ne 3 o teme «CreneHHas GyHKITHD) 49.
MMapanjeasHocTh Mockocteii (11 yacon)

ITapannenbHble IOCKOCTH 50.
CBoiicTBa MapajuIeIbHBIX MIOCKOCTEH 51.
CBoJicTBa MapaJUICIbHBIX TIOCKOCTEH 52.
CBoiicTBa napajuIeIbHbIX MJIOCKOCTEH 53. /8
Terparap. [lapamienenunes 54.
3amayu Ha MOCTPOCHUE CCUCHUIM 55.
3a7a9n Ha TOCTPOCHHUE CCUCHUI 56.
3asiaun Ha MOCTPOCHUE CCUCHUIA 57. /9
PewieHue 3agau 58.
Ypok 000011eHHS U CHCTEMAaTH3aIlMK 3HAHU T 59.
KontponbsHas pabota Ne 4 o Teme «IlapamieIpHOCTh B MPOCTPAHCTBE» 60.

Iloxka3aTeabHas pynknus (12 yacon)

12




IToka3aTenpHas QyHKIHS, e CBOHCTBA U rpaduk 61.
[NokazarenbHas QyHKIHS, €€ CBOHCTBA U rpadUK 62.
ITokazarenbHbIC YPAaBHEHUS 63.
[TokazaTenbHbIe YpaBHEHH 64.
ITokazarenbHbIC HEPABEHCTBA 63.
[TokazaTenbHble HEPABEHCTBA 66.
ITokazarenbHbIe HEPAaBEHCTBA 67. /10
Cucrembl IOKa3aTeIbHBIX YPaBHEHUI U HEPABEHCTB 68.
CucteMbl NOKa3aTeIbHBIX YPABHEHUN U HEPABEHCTB 69.
Cucrembl IOKa3aTeIbHBIX YPaBHEHUI U HEPABEHCTB 70. /11
Ypok 00001IeHNS U CUCTEMAaTH3aIliH 3HAHUH 71.
KonTponbras padora Ne 5 o remam «IlokazaTensHas pyHKIUS.

IToka3aTesbHBIE YPABHEHUS U HEPABEHCTBAY 72.
IlepneHauKyasipHOCTDH B IpocTpaHcTBe (21 yac)

[lepneH UKy pHBIE NIPSIMBIE B IPOCTPAHCTBE 73.
[lapamienpHble IpsMBbIe, TMEPHIEHIUKYISIPHBIE K TNIOCKOCTH 74.
[Ipu3HaK NepHeHIUKYISIPHOCTH NPSIMOMN U INIOCKOCTH 75.
Teopema o0 NpsIMOi, MEPIEHAUKYJISIPHON K TJIOCKOCTH 76.
ITepnenauKyJIApHOCTH NPSAMOM U INIOCKOCTH 77.
IlepnieHANKYISPHOCTHh OPSIMOM M TJIOCKOCTH 78. /12
PaccTosHrE OT TOUKH JI0 MIOCKOCTH 79.
PaccTosiHue OT TOUKH 10 IJIOCKOCTH 80.
Teopema 0 Tpex nepHeHIuKyIIpax 81.
Pemenne 3aa4 Ha MPUMEHEHHE TEOPEMBI O TPEX MePIEHANKYIISIpax 82.
YT01 Mexay NpsMON U INIOCKOCTBIO 83.
ITocTpoeHue yriia MexIy IpsiMOi M TJIOCKOCTBIO 84.
JByrpaHHbIi yroiu 85.
JByrpannsiii yrou. [Ipu3Hak nepneHauKyJIsIPHOCTH MIOCKOCTEH 86.
JByrpannslii yroi. [IpuzHak neprneHAUKYISIPHOCTH TNIOCKOCTEM 87. /13
IIpsiMOyTOJIbHBIN MapaiIeIenuIe;] 88.
Pemenue 3agau 89.
Perenue 3agau 90.
Pemenne 3agau 91. /14
Ypok 00001IeHNS U CUCTEeMaTH3aIliH 3HAHUH 92.
KonTposbHas padora Ne 6 no teme «[lepneHIuKyISpPHOCTh B TPOCTPAHCTBRE 93.
Jlorapugmuyeckas pynkuus (18 yacon)

Jlorapudmer 94.
Jlorapugmsr 95.
CaoiicTBa JorapumMoB 96.
CaoiicTBa JorapumMoB 97.
JlecATHYHBIE U HATYpaJIbHBIE JIOTapU (MBI 98.
JlecsaTudHbIe U HATYPaAIBbHBIE JIOTApU(DMBI 99.
Jlorapudmuueckas yHKIHs, €e CBOHCTBA U rpaduK 100.
Jlorapudmuueckas QyHKIHS, €e CBOHCTBA U rpaduK 101.
Jlorapubmudeckne ypaBHEHHS 102.
JlorapudmMuueckue ypaBHEHHUS 103.
Jlorapubmudeckne ypaBHEHHS 104.
JlorapudmMuueckue ypaBHEHHUS 105. /15
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Jlorapudmudecknue HepaBeHCTBA 106.
Jlorapudmuueckue HepaBeHCTBA 107.
Jlorapudmudecknue HepaBeHCTBA 108. /16
Ypok 000011IeHHS U CHCTEMATH3allMK 3HAHU T 109.
Ypok 00001IeHNS U CUCTEMaTH3aIliH 3HAHUH 110.
Kontponbras padora Ne 7 o Temam «Jlorapudmuueckas pyHKUus.

JlorapudmMudeckue ypaBHEHHUS] M HEPABEHCTBA» 111.
Mmuororpannuku (19 yacon)

TToHsiTHE MHOTOTpaHHUKA 112.
ITpu3ma. [1nomaas TOBEPXHOCTH PU3MBI 113.
ITpusma. [Tnomanas NOBEPXHOCTH IPHU3MBI 114. /17
ITpusma. HakionHas npusma 115.
IIpusma. Penienue 3agau 116.
ITpusma. Pemenue 3a1a4q 117. /18
[Mupamuna 118.
IIpaBupHAs TUpPaMAIA 119.
ITupamuna. Pemenue 3amau 120.
ITupamuna. Pemmrenne 3amau 121. /19
YceueHHas nupaMuia 122.
YceueHnnas nupaMua 123.
CuMMeTpHs B IPOCTPAHCTBE 124.
IToHsTHE IPAaBIMIIBHOTO MHOTOTPaHHUKA 125.
Pemenue 3amau 126.
Pemenwne 3amauq 127.
Pemenne 3amau 128. /20
Ypok 00001IeHNs U CHCTEeMAaTH3aITiH 3HAHUH 129.
KontponbHas pabota Ne 8 1o TeMe « MHOrOrpaHHHKI 130.
Tpuronomerpuieckue popmyJnl (27 4acoB)

Pagnannas mepa yrna 131.
[ToBOPOT TOUKK BOKPYT Hayajia KOOpAUHAT 132.
[ToBOpOT TOYKM BOKPYT Hadaja KOOPIMHAT 133.
OnpeneneHue CUHYca, KOCUHYCa, TAHT€HCa yria 134.
Ompenenenue CHHyca, KOCHHYCa, TAHTCHCA yTia 135.
3HaKU cCUHYyCa, KOCUHYCa U TaHIe€HCa 136.
3aBHCHMOCTD MEXJLy CHHYCOM, KOCHHYCOM W TAHT€HCOM OJHOTO M TOTO yIJia 137.
3aBHUCHMOCTb MEX/y CHHYCOM, KOCUHYCOM M TaHT'€HCOM OJIHOTO U TOTO yIJa 138.
3aBHCHMOCTD MEXJLy CHHYCOM, KOCHHYCOM W TAHT€HCOM OJHOTO M TOTO yIJia 139. /21
TpUroHOMETPUYECKUE TOKACCTBA 140.
TpuUroHOMeTpUUECKUE TOXKIECTBA 141.
TpUrOHOMETPUYECKUE TOKAECTBA 142. /22
CuHyc, KOCUHYC M TaHT€HC YIJIOB O M - O 143.
DOopMYIIbI CIIOKESHUS 144.
DOpMYyJIbI CIIOKEHUS 145.
CuHyC, KOCHHYC 1 TaHT€HC JBOMHOTO yTiia 146.
CuHyc, KOCUHYC M TaHT€HC JIBOMHOrO0 yria 147. /23
CuHyC, KOCHHYC ¥ TaHTE€HC TTOJIOBUHHOTO YTJIa 148.
CuHyc, KOCUHYC M TaHT€HC TIOJOBUHHOTO yIia 149. 24
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DopmyIIBl IpUBEICHUS

150.

DopMyIIbl IPUBEACHHUS 151.
DopmyJibl TPUBECHUS 152. /25
CyMmMma 1 pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB 153.
[IponsBenenmne cuHycoB 1 KOCHHYCOB 154.
[IponsBeneHmne cHHYCOB ¥ KOCHHYCOB 155. /26
Ypok 00001IeHNs U CUCTeMAaTH3aIIuN 3HAHUH 156.
KonrtponbHas padora Ne 9 o Teme «Tpuronomerpudeckue QyHKIHH 157.

10 Tpuronomerpuueckne ypapHeHnusi (20 yacos)
YpaBHEHUs cos X = a 158.
YpaBHEHHUS COS X = a 159.
YpaBHEHUS COs X = a 160.
YpaBHeHHE sin X = a 161.
YpaBHeHue sin X = a 162.
YpaBHeHHe sin X = a 163.
YpaBHeHue tg x = a 164.
YpaBHeHue tg x = a 165.
TpuroHomeTpuueckre ypaBHEHHUs, CBOIIIINECS K areOpandecKuM.
OHOPOHEIE U THHEHHBIC YPAaBHEHIS 166.
TpuroHoMeTpuuecKue YpaBHEHUs, CBOJISIIMECS K aJIreOpanuecKum.
OpHOopoaHbIE U TMHEHHBIE YPaBHEHHS 167.
TpuroHomeTpuueckre ypaBHEHHUs, CBOISIIINECS K areOpandecKuM.
OHOPOMHEIE U THHEHHBIC YPaBHEHIS 168.
TpuroHoMeTpuuecKue YpaBHEHUs, CBOJISIIMECS K aJIreOpanuecKum.
OpHopoaHbIE U TMHEHHBIE YPaBHEHHS 169.
TpuroHoMmeTpuueckre ypaBHEHHUs, CBOISIIINECS K alreOpandecKuM.
OHOPOMHEIE U THHEHHBIC YPaBHEHIS 170. /27
Metoapl 3aMEHBI HEM3BECTHOTO U Pa3I0KECHHSI HA MHOKHUTEIH, METO/] OLICHKH
NpaBoil U JIeBOM vacTei 171.
MeTo1p1 3aMEHBI HEM3BECTHOTO M PA3JIOKEHHUS HA MHOXKHUTEIH, METOJ] OLIEHKH
[IpaBOM M JIEBOH YacTeit 172.
Metoapl 3aMEHBI HEM3BECTHOTO M Pa3I0KECHHSI HA MHOKHUTEIN, METO/] OLICHKH
MpaBoil U JIeBOH vacTei 173.
MeTo/151 3aMEHBI HEM3BECTHOTO M PA3JIOKEHHUS HA MHOXKHUTEIH, METOJ] OLIEHKH
IpaBOM ¥ JIEBOH YacTeil 174. /28
Ypok 000011eHHs U CHCTEMATH3aIlMK 3HAHU T 175.
Ypok 000011eHHS U CHCTEMAaTH3aIMK 3HAHUHT 176.
KontponpHas pabota Ne 10 mo Teme « TpHUroHOMeTpHIECKUE YPAaBHCHHUSD 177.

11 BekTopsl B npoctpancTie (10 yacoB)

ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 178.
CrnoxxeHre 1 BeIYUTaHHE BEKTOpoB. CyMMa HECKOJIBKHX BEKTOPOB 179.
YMHOXKEHHE BEKTOpa Ha YUCIIO 180.
Komnuianapssle BekTopsl. [IpaBuiio mapauienenunena 181.
Komnanaphusie BekTophl. [IpaBuiio mapamienenuneaa 182.
Komnuianapssle BekTopsl. [IpaBuiio mapauienenuneaa 183. /29
Pazno)keHue BeKTopa 1o TpeM HEeKOMIUIaHAPHBIM BEKTOpaM 184.
Pemenue 3agau 185.
Ypok 00001IeHNs U CUCTEMAaTH3aIliH 3HAHUH 186.
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KonTponbHas padora Nell mo Teme «BeKTOpBI B TPOCTPAHCTBE 187.
12 O6o6maomee nopropenue (17 uacon)
Pelieniie TEKCTOBBIX 3a1a4 188.
Perrenne TeKCTOBBIX 3a1a4 189. /30
Brruncienus u mpeoOpa3oBaHus 190.
Brruncnenust u npeoOpa3oBaHus 191. /31
Brruucnenus mo dhopmyiie 192.
Beruucnenns no gopmyiie 193. /32
HccnenoBanre GyHKITHH 194.
Uccnenoanne GpyHKIMN 195. /33
Penienue reoMmeTpuuecKux 3aaau 196.
Pernrenne reomeTpuyeckux 3aaad 197. /34
HTtorosast KOHTpOJIbHAs padboTa 198.
[ToBTOpEeHHE 199.
[ToBTOpEeHue 200.
IToBTOpCHME 201.
[ToBTOpEHME 202.
IToBTOpEHUE 203.
[ToBTOpEHUE 204.

* - TeMmaTMKa ypOKOB MOBTOPEHHS OyJ€T YTOYHEHA B COOTBETCTBUH C pPE€3yJIbTaTaMu

JUarHOCTUYECKUX U MTPOBEPOUYHBIX padoT.

11 knace
Ne
Tema Ne ypoka
pazaeJa
IToBTOpenue no remam «IlapaynenbHOCTh IIOCKOCTENY,
«IlepneHIMKyJIIPHOCTh B IPOCTPAHCTBEN 1.
[loBTopenue no teme «llokazaTtenpHas u jorapupmudeckast QyHKIHN 2.
IToBTOpeHue no reMe «MHOrorpaHHUKY 3.
IToBTOpeHue no TeMe « TpPUroHOMETpUUECKHE YPaBHEHHUS 4.
BxoaHol KOHTpOJIb 3.
1 Tpuronomerpuyeckue pynkuuu (19 yacon)
Ob6nacTh onpeaeneHus: TPUTOHOMETPHUUECKUX (PYHKIHHA 6
MHOKeCTBO 3HaUeHHUI TPUTOHOMETPUYECKUX (DyHKIUH 7
UeTHOCTH, HEUETHOCTh TPUTOHOMETPUIECKHIX (DYHKITHN 8
[lepnoanuHOCTH TPUTOHOMETPUUYECKUX (PYHKIIMN 9
UeTHOCTD, HEUETHOCTH, IEPHOANIHOCTH TPUTOHOMETPUIECKIX (DyHKITHA 10
UeTHOCTD, HEUETHOCTH, IEPHOAUIHOCTH TPUTOHOMETPUIECKIX (DyHKITHA 11 N
CgoticTBa pyHKIIUU Yy =cCosx 12.
I'paduk bysKIIIH Yy =cosx 13.
OyHKIMA y=cOos X, €€ CBOHCTBa U rpaduK 14
CsoticTBa pyHKIIUU y =smx 15.
I'paduk byHKIINN Yy =smx 16.
OyHKIUsA y=sinx, e€ cBoicTBa U rpaduk 17
CsoiicTBa QyHKIMN y =gy 18.
OyHKIMA y=tg X ee cBOIcTBa U rpaduk 19
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OOpatHble TPUTOHOMETPUYECKUE (PYHKIINN

20.

O6paTtHbIe TPUTOHOMETPUYECKUE (PYHKINN 21. )
Ypok 00001IeHns 1 CHCTeMaTH3aINH 3HAHU I 22.
IToaroToBKa K KOHTPOJLHOM padoTe 23.
Kontponbras padora Ne 1 o reme «Tpuronomerpuueckue QyHKIHN 24.
Mertoa koopaAuHAT B mpocTpaHcTBe (14 yacoB)
[IpsmoyronpHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHate! BekTOpa 5.
CBs13p MEXIy KOOpAWHATAMH BEKTOPOB M KOOPAMHATAMH TOYEK. 26.
IIpocreiimue 3anauu B KOOpAMHATAX 27
[Ipocreimne 3axaun B KOOpAUHATAX 8. /3
[Ipocreiimue 3anaun B KOOpAUHATAX 29, /4
Uroroselii ypok o Teme «KoopauHaThl TOUKH M KOOPAMHATHI BEKTOPa» 30.
VYron mexny Bekropamu. CKaJIipHOE IPOU3BEICHUE BEKTOPOB 31
CkansipHO€ Mpon3BeIeHHE BEKTOPOB 32.
Brruucnenue yrios MEXIy NPSIMBIMU U IIJIOCKOCTSMH 33.
Brruncnenne yrioB MexIy NpsIMBIMHU U TUIOCKOCTSAMHU 34. /5
JBwxenus. LlentpansHas cummeTpus. OceBas CHMMETpUS. 3epKalbHas

cuMmmeTpus. [lapaienbHbIl TepeHoc 35.
JBmxenus. LlentpansHas cumMmeTpus. OceBas CHMMETpUS. 3epKallbHas

cummetpus. [TapannensHbIi epeHoc 36. /6
Pemenue 3amau mo teme «/[BuxeHns» 37,
Kontponbnas padora Ne 2 o reme «MeTo KOOPAWHAT B IPOCTPAHCTBE 38.
IMpousBoanas u eé reomerpuyeckuii cMpica (21 gac)
UncnoBsle MOCIe10BaTENEHOCTH 39.
[Ipenen nocnenoBaTeIbHOCTH 40.
HenpepsiBHOCTD yHKIIMN 41.
OmpenencHue MPON3BOTHON 42
OmpenencHue MpoOU3BOTHON 43.
[paBuna guddepeHmpoBaHms 44.
[IpaBuna guddepeHpoBaHUS 45.
[paBuna auddepeHpoBaHUS 46. /7
[Ipasuna nuddepernnpoBanus 47 /8
[IponsBoanas creneHHON QyHKITUN 48.
[IponsBoanas creneHHON QyHKITUN 49.
IIpow3BoaHas cTeTeHHON (HYHKITHH 50. /9
[Ipoun3BoaHbIE AIIEMEHTAPHBIX (PYHKINH 51
[Ipou3BoaHEIE AIIEeMEHTAPHBIX (YHKINH 50
[IpousBoaHbIE IeMEHTApHBIX (DYHKINN 53
[Ipou3sBoHbIE IIeMEHTAPHBIX (PYHKINH 54. 10
I'eomeTpuueckuil cMbICT OPOU3BOAHON 55,
I'eomeTpuueckuil cMbICT OPOU3BOIHON 56.
I'eomeTpuueckuil CMbICT NPOU3BOAHON 57.
Ypok 0000IIeHNsT U CUCTeMAaTH3aIIuN 3HAHUH 58.

17




Kontponbhas padora Ne 3 o teme «IIponsBoaHas u e€ reoMeTpuIecKuit

CMBICID» 59.
IIpuMeHeHHe NPOU3BOAHOM K Hccaeq0BaHUI0 PyHKuMi (16 yacoB)

Bospacranune u yObiBanue GyHKIHH 60.
Bo3spacranve u yosiBaHuE QYHKITHH 61.
OKCTpeMyMBbI (GYHKIIUH 62.
OKCTpeMyMBbI GYHKIUH 63.
OKcTpeMyMBbl GYHKIUH 64. N1
Haunbonbiee v HanmeHbLIee 3HaUeHUS QYHKLIUU 65.
HauOonbiuee 1 HanMeHblIee 3HaUeHUS QYHKLUU 66.
HauOonbiuee v HauMeHbLIee 3HaUeHUS (QYHKLUT 67.
Haubonpee n HanMeHbIee 3HaYeHUS (pyHKITUN 68.
Hawubosnpimee n HanMeHbIIee 3HaYSHNS (QYHKITHH 69. 2
[ocrpoenue rpadukoB GyHKINH 0.
[ocrpoenue rpadukoB GyHKINH 71.
[octpoenue rpadukoB GyHKINH 7. 13
Ypok 00001IeHHS U CHCTEMAaTH3aIMK 3HAHU T 73

VYpoxk 060011eHNs U cCHCTeMaTH3aluy 3HaHUH 74.
Kontponbhas padora Ne 4 o teme «lIpuMeHeHne TpoU3BOAHON K

HCCIIEIOBAHUIO (YHKITHID) 75.

Tesia 1 noBepxHOCTH BpameHus: (22 yaca)

[onsTHe nunmuHIpa 76.
Pemrenne 3agay Ha HaAXOXKIICHUE DJIEMEHTOB LIMJIMHIPA 77.
[1nomanp NOBEPXHOCTH LUIMHAPA 78.
[Inomanp NOBEPXHOCTH LMIMHAPA 79. 14
ITonsiTue KoHyCa 0.
[Inomanp NOBEPXHOCTH KOHYCA 31
YcedeHHBIN KOHYC 2.
YceueHHBIN KOHYC 83, 15
Cdepa u map. YpaBHeHue chepsl 4.
BsanmHoe pacnionoskenne cdepsl v IIOCKOCTH 85.
KacarenbHas miuockocts K chepe 36.
[Tnomane chepsr 87.
ITmomans chepsl 38 16
PazHble 3a1aun Ha BOUCAHHBIN IIIap B MHOTOIPaHHUK M ONMMCAHHBIN 11ap OKOJIO0
MHOTOTpaHHHUKA 89.

PazHbie 3a1aun Ha BOUCAHHBIHN [Iap B MHOTOIPAaHHUK M OMMCAHHBIH IIap OKOJIO
MHOTOI'PaHHHKA 90.
Pemenne 3aga4 Ha KOMOMHAIMIO: IPU3MBI U c(hepbl; KOHyCa U ITMPAMUIbI 91.
Pemrenne 3agay Ha KOMOMHAIHMIO: IPU3MBI U c(hepbl; KOHyca U THPaMUIBI 9. n7
Penrenue 3a1a4 Ha MHOTOTPaHHHUKH, IIWJIMHAP, KOHYC H Iap 93.
Pemrenne 3agay Ha MHOTOTpaHHUKH, IMJIMHAP, KOHYC U IIap 94. /18
Kontponbhas padora Ne 5 o reme «Llunmunaap, KoHyC U map» 95.
Pewenne 3agau 3 KUM x EI'D no teme «ununap, KoHyc U map» 96.
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Pemenue 3agau 3 KUM k EI'D no Teme «lunuHap, KoHyC U map»

97.
HnTerpan (13 yacon)
[epBooOpazHas 98.
[IpaBuna HaXOXKIEHUS TIEPBOOOPA3HBIX 99.
[IpaBuna HaxoXAeHUS TIEPBOOOPA3ZHBIX 100.
IIpaBuna HaX0XKICHUS TTEPBOOOPAZHBIX 101. /19
Ilnomaas kpUBOJMWHEWHON Tpaneuuu. MIHTerpan u ero BeIUYKCIECHUE 102.
Ilnomaae KpUBOJIMHEWHOW Tpaneuuu. MIHTerpan u ero BeIUKUCIECHNE 103.
MHTerpan u ero BeIYUCICHHUE 104.
HHuTerpan u ero BEIYUCICHUE 105. /20
Brruncnenue miomazei GUryp ¢ moMoIbi0 HHTETPaIoB 106.
Brruncnenne miomazei GUryp ¢ TOMOIIBI0 HHTETPAJIOB 107.
Brruncnenne miomazei GUryp ¢ mOMOIIBIO HHTETPAJIOB 108. /21
Ypok 0000MIeHNs U CUCTEMATH3aIIIH 3HAHUH 109.
KontponsHas pabota Ne 6 mo Teme «MHTErpam» 110.
O0beMbl Te U IUIOMIAAU X MoBepxHocTeill (21 yac)
O0BbeM NPAMOYTOIBHOTO TapaljIe/ICuIIe1a 111.
O0beM npssMoyroiapHOTo Napamenenunena. O0beM MPIMOYTOIEHOM MPU3MBI,
OCHOBAHHMEM KOTOPOH SIBJISIETCSL MPAMOYTOJbHBIA TPEYTOJIBHUK 112.
O6beM npsaMoyroiapHOTO Hapamienenunena. O0beM MPsIMOYTOIBHOM MPU3MBI,
OCHOBAHHMEM KOTOPOH SIBJSETCSL NPSIMOYTOJIbHBINA TPEYTOJIbHUK 113. /22
O0beM nuTHIpa 114.
O0beMm mumuHapa. Perenue 3amay. 115.
O6beMm muHApa. Permenne 3amay. 116. /23
O0beM HaKIIOHHOW TPU3MBI 117.
O0BeM MmUpaMHUIBI 118.
Pemenne 3agad no Teme «O0BEM MApaMHIIBD» 119.
Pemenue 3a1au o teme «O0beM MUPaMHITBDY 120. /24
O0beM KoHyca 121.
Pemenne 3a1au Ha HaxoXIeHUE 00beMa KOHYcA. 122.
O0Obem mapa 123.
Pemenwne 3a7ad Ha HaxOX/IeHHE 00beMa IIapa 124.
Pemenne 3a7a4 Ha HaxOX/IeHHE 00beMa Iapa 125. /25
O0BeM MmapoBOro CerMeHTa, CeKTOpa, CII0st 126.
O0BeM MmapoBOro CerMeHTa, CeKTopa, CII0st 127.
[Tnomans cheps 128.
Pemenue 3amau o teme «O0beM miapa u ero yacreiiy, «Ilnomank chepbi» 129.
Kontp pabora Ne 7 mo temam «O0beMbl Tem», «O0beM mapa» u «lLmomanp
ctepb» 130.
O0bem ten. Pemmenne 3amay 3 coopauka EI'D 131.
KomoOunaTopuka (12 yacoB)
[IpaBuno npousBeaeHus. PazMenieHus ¢ TOBTOPEHUSIMHU 132.
IIpaBumno nmpousBeaeHus. PazMenieHus ¢ TOBTOPEHUSIMHU 133.
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[IpaBuno nponssenenus. Pa3menienus ¢ HOBTOPEHUIMHU 134. 26
ITepecranoBku 135.
ITepecranoBku 136.
ITepecTanoBku 137. 27
Pasmemenust 6e3 moBTOpeHui 138.
Pa3memennst 6e3 moBTOpeHuit 139.
Couetanwust 6e3 moBTopeHni 1 OMHOM HBIoTOHA 140.
Coueranus 0e3 moBTOpeHuit 1 OuHoM HeloToHa 141.
VYpoxk 006001IeHNS U CCTEMaTU3alluY 3HAHUH 142. 8
KonTponbnas padora Ne 8 mo teme «KomOuHaTOprKay 143.

9 JJieMeHTHI Teopuu BepositHocTel (10 yacoB)
BepositHOCTE COOBITHS 144.
CrnoxeHne BeposATHOCTEN 145.
CroskeHne BepOsITHOCTEH 146.
CroskeHre BeposTHOCTEH 147. 29
BeposiTHOCTE pOu3BeICHHS HE3aBUCUMBIX COOBITHIA 148.
BeposiTHOCTE TIpOM3BEICHUST HE3aBUCHMBIX COOBITHI 149. /30
®opmyna bepryu 150.
®opmyna bepryu 151. /31
VYpoxk 0060011eHNs U cCHCTeMaTU3aluy 3HaHUH 152.
Kontponbhas padora Ne 9 o Teme «3neMEHTHI TEOPUU BEPOSITHOCTEN 153.

10 YpaBHeHHs M HepaBeHCTBa ¢ AByMs nepeMeHHbIMU (10 yacoB)
JIuHeliHble ypaBHEHHUSI C IBYMs TIEPEMEHHBIMU 154.
JIuHeliHbIe HEPaBEHCTBA C IBYMs IEPEMEHHBIMU 155.
Henuneiinbsie ypaBHEHNS 1 HEPAaBEHCTBA C ABYMS NEPEMEHHBIMU 156.
Henunelinbsle ypaBHEHNS 1 HEPABEHCTBA C ABYMS IIEPEMEHHBIMU 157. /32
VYpaBHEHHUS U HEPABEHCTBA C IBYMsI IEPEMEHHBIMHU, COJEpKAILUE TapaMeTPhI 158.
VYpaBHEHNS U HEPABEHCTBA C IBYMs IEPEMEHHBIMH, COAEPKAILNE TapaMETPEI 159. /33
OCHOBHBIE ITPUEMBI PEILIEHUS] CHCTEM YPaBHEHUHN 160.
Pemenne cucreM ypaBHEHHI C IBYMSI HEM3BECTHBIMHU 161. /34
Pemienue cucreM HEpaBEeHCTB 162.
CamocTosTenbHast paboTa Mo TeMe «Y paBHEHHSI M HEPAaBEHCTBA C ABYMS
TI€PEeMEHHBIMU» 163.

11 HToropoe nopropeHue Kypca ajaredpbl 1 HaUaJI MATEMATHYECKOT0
aHaJau3a (22 yaca)
IToBTOpeHue 1o TeMe «JleMCTBUTEIBHBIE YUCTA) 164.
IIpouentsl, nponopuun 165.
[IpeoOpa3zoBanue BEIpaXXEeHUH, COAEPIKAIINX PAJUKAIBI M CTETICHH 166.
[IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKEHUN 167.
Oynknnu. UreHne rpaduka GyHKIAN 168.
Tpuronomerpruueckue QyHKIUN 169.
PemeHne TpUroHOMETPUYECKUX YPABHEHUM M CHCTEM YPAaBHEHHUN 170.
CrerneHHas, TOKa3aTenbHas U JIorapuMmdeckue QyHKIum 171.
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Pemenne nokasareiabHbIX YPAaBHEHUN U HEPABEHCTB

172.
Pemenne norapuMuuecKkux ypaBHEHHI U HEPaBEHCTB 173
UppaunonanbHbie ypaBHEHHS 174
YpaBHEHHUS U CHCTEMBI ypaBHEHHI U HepaBeHCTB. CITOCOOBI 1 METOTBI
pellIeHUs] CUCTEM YPABHEHUM C IByMsI HEU3BECTHBIMU 175.
NzobpaxeHne Ha KOOPAMHATHOM INIOCKOCTH PELICHUI HEPaBEHCTB U CUCTEM
HEPABEHCTB C JIByMs] HEU3BECTHBIMHU 176.
IIpousBoanas. I'eomeTpuyeckuii CMbICI IPOU3BOIHOM 177
HauGonpmiee n HauMeHbIee 3HaUeHNE (PYHKITUN 178
Haubonpiee n Haumenplee 3HaUeHNE (PyHKITUN 179
Pemenne 3agau 3 KM 180
Pemenue 3agau n3 KUM 181
Pemenue 3agau n3 KUM 182
Cucremaruzanys 3HaHUI 183
Cucremarusanys 3HaHUI 184
CucreMaTu3anus 3HaHUHU 185
12 Hrorosoe mosTropeHHe Kypca reoMeTpHH NPH NOATOTOBKE K HMTOTOBOM
arrectanuu (19 yacon)
TpeyroasHuUKH 186
YeTrlpeXyTroNbHUKN 187
OKpyXHOCTb 188
AKCHOMBI CTEpEOMETPUN 189
[lapamiensbHOCT,  TPSAMBIX, MAPAJUIETBHOCTh MPSIMOH W IUIOCKOCTH.
CkpemmuBaronuecs npsimbie. [lapannensHoCTh IOCKOCTEH 190.
IlepnenaukyisgspHOCT  OpAMOM M IDIOCKOCTH.  TeopemMa 0  Tpex
NEPIEHANKYIIApaX. YToa MEXIy OpIMON U IJIOCKOCTBIO 191.
JByxrpannslii yroiu. [lepneHauKyasspHOCTh IIIOCKOCTEN 192
MHOTrOTrpaHHUKU: MapajjieNienunes, IMpu3Ma, NHpaMuaa, IUIOManad WX
[IOBEPXHOCTEH 193.
Pemenne 3agau Ha BEIYHMCIIEHNE TUIOIIAAN TOBEPXHOCTH MHOTOTPAaHHHUKOB 194
BexTops! B mpoctpaHcTBe. [leificTBHS Hal BEKTOpaMu 195
[ToBTOpenue no Teme «OOBEMBI TEID) 196
Pemenne 3a1ad o Teme «OOBEMBI TE) 197
Hrorosas KoHTpoJbHAs paboTa 198
Pabota Han ommbkamu 199
Pemenue 3agau o Teme «MHOTOTpaHHUKID 200
Pemenue 3agau o Teme «MHOTOTpaHHUKID) 201
Pemenne 3agau o Teme «Tena BpameHus» 202
Pemenue 3agau o Teme «Tena BpameHus» 203
Pewrenue 3anau no teme «Tena BpanieHus» 204

Pasnen 9 KoHTpPoIbHO-N3MepHUTEIbHbIC MATEPHAJIbI, HOPMBbI OLCHKH 3HAHUH

yuyamuxcs
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KoHTponbHO-U3MepUTENbHBIE MaTepuaibl B COOTBETCTBUHM C aBTOPCKUMHU  y4eOHBIMU
IOCOOUSAMMU:
1. Anrebpa. Hauana maremaTudeckoro ananusa. Jlumaktudeckue matepuansl mis 10 kimacca

M.U. Hlabynun, H.E. ®&noposa, M.B. Tkauéra, O.H. [lo6bpoBa. — M.: IlpocBsemieHnue,
2017.

2. Anrebpa. Hauana maremarmueckoro ananusa. Jumaktudeckue matepuanbl aist 11 kmacca
M.U. Hlabynun, H.E. ®&noposa, M.B. Tkauésa, O.H. [lo6bpoBa. — M.: IIpocsemnienue,
2017

3. B.I. 3u. [unakruueckue wmatepuansl no reomerpun a8 10 kmacca. Mocksa.
[Ipocsemienue. 2016

4. bJI. 3uB. [lmpakTuueckue Marepuanel mo reomerpuum aiui 11 kmacca. Mocksa.
[Ipocsemienue. 2016

1. OneHka NUCbMEHHBIX KOHTPOJILHBIX Pa0oT 00y4alouuxcs Mo MaTeMaTHKe.
Omeem oyenusaemes ommemxou «5», eciu:
1) paGoTa BBINIOJIHEHA MTOTHOCTBIO;
2) B JIOTUYECKUX PACCYXJICHUAX 1 000OCHOBAaHMU PELICHUsI HET MPOOEsIOB U OIIMOOK;
3) B pemieHHH HET MaTeMaTHYeCKHX OIIMOOK (BO3MOXKHA OJHAa HETOYHOCTb, OIHCKAa,
KOTOpask He SIBJISICTCS CIEICTBHEM HE3HAHMS WIM HEIOHMMaHuUs y4eOHOro MaTepHaa).

Ommemxa «4» cmasumcs, ecau:

1) paboTa BHINONHEHA TMOJHOCTHIO, HO OOOCHOBAHWS INIArOB PEHICHUS HEIOCTATOYHBI
(ecau ymeHue 0O0OCHOBBIBATh PACCYKACHUS HE ABISUIOCH CIIEIMAIbHBIM 0OBEKTOM MIPOBEPKH);

2)omymieHbl OJIHA OIIMOKA WJIM €CTh JIBa — TPH HENOuY€Ta B BBIKJIANIKAX, PUCYHKaX,
yepTekax WM Tpadukax (ecid 3TH BUAbI PabOT HE SBISUIMCH CHEIMAIbHBIM OO0BEKTOM
MIPOBEPKH).

Ommemka «3» cmagumcsi, eciiu.

1) momymeno Goyiee ogHON OMMOKU WM OoJiee NBYX — TPEX HEOUETOB B BBIKJIAJKAX,
yeprekax wind rpadukax, HO OOydJarommiics o0iamaer o0s3aTeNbHBIMA YMEHHUSIMHU T10
IIPOBEPSIEMOU TEME.

Ommemxka «2» cmasumcsi, eciu:
1) nomyIieHsl CyIIeCTBEHHbIE OIIMOKH, MOKa3aBIIMe, YTO oOydaromuiics He oOianaer
00s13aTeTbHBIMU YMEHHUSMH TI0 JAHHOW TeMe B IIOJHOM Mepe.

Yuurtenb MOXKET IMOBBICUTH OTMETKY 3a OPUIMHAJIBHBIA OTBET Ha BOIPOC WIHU
OpWUTMHAJIBHOE pELICHUE 3aJ1a4d, KOTOpBIE CBHUIETEIBCTBYIOT O BBICOKOM MAaTEMATHYECKOM
pa3BUTHM 00YYaIOLIETOCs; 3a pelieHre OoJiee CIOXKHON 3a7auyd WM OTBET Ha OoJiee CIOMKHBIN
BOIPOC, IMpeaoKeHHbIe 00ydarolemMycs JOMOJHUTENbHO TOCJE BBIMOJHEHUS UM KaKHX-JTHOO
JOPYTUX 3aJaHUM.

Z.Oueima YyCmHbIX omeemoe 06ylmlou4uxc;l no wamemamuke

Omeem oyerueaemcs OMMemKoul «5», ecnu YVUYEHUK.

v MOJIHO PACKpPBUI COJepXKaHHe MaTepuansa B 00beMe, MpeayCMOTPEHHOM
IporpamMMoil 1 yueOHUKOM;

v U3JIOKWJI MaTepuan TPaMOTHBIM $I3bIKOM, TOYHO HCHOJb3ys MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY, B OTIPEIEIIEHHON JIOTUYECKON MOCIIEA0BATENbHOCTH;

v MIPABUJIBHO BBIMIOJIHWUII PUCYHKH, YEPTEKH, TPaQUKH, COMYTCTBYIOIINE OTBETY;

v [I0Ka3aJdl YMEHUE WUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMU  IPUMEPAMH,

IIPUMCHATH €€ B HOBOH CUTyallul ITPU BBIIIOJHCHUHU IMPAKTHUYCCKOI'O 3a1aHUA;
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v MPOAEMOHCTPUPOBAJl 3HAHUE TEOPUU PAHEE M3YUCHHBIX COIYTCTBYIOLIUX TEM,
c(hOPMHUPOBAHHOCTh W YCTOWYMBOCTH UCIOJIB3yEMBIX IIPH OTBETE YMEHUW 1 HABHIKOB;

v OTBEYAJ CAMOCTOSTENBHO, 0€3 HaBOSIINUX BOIPOCOB YUUTEIIS;

v BO3MOXHBI OJIHA — JIBE HETOYHOCTH IMPHU OCBEUIEHWE BTOPOCTEIIEHHBIX BOIPOCOB
WJIM B BBIKJIAJKAX, KOTOPBIE YUEHHUK JIETKO UCIPABUII ITOCIE 3aMEYAHUS YUUTES.

Omeem oyenusaemcs Ommemxou «4»,
eciu yoosiemeopsen 6 0CHOBHOM MpebOBAHUAM HA OYEHKY « I,
HO npu 5Mom umeem 0OUH U3 HeOOCMAMKO8:

v B M3JI0KEHHUHU JIONYIIEHbl HEOObIINE TPOOebl, He UCKA3UBIlIEEe MaTeMaTHUYEeCKOe
coJiepKaHUE OTBETA;

v JOMYIIEHBl OJIMH — JIBa HEIO0YeTa TPH OCBEIICHHWH OCHOBHOTO COJICpPKaHUS
OTBETA, UCIPABIICHHBIE TIOCIIE 3aMEYAHUS YUUTENS;

JOMyIeHbl  ommbka wuiau  Ooyiee JBYX HEIOUYETOB MpH  OCBEIICHUU

BTOPOCTENIEHHBIX BOINPOCOB MM B BBIKIAAKAX, JETKO HCIPaBJICHHBIC IOCJIE 3aMEYaHUs
YUUTEIIS.

Ommemka «3» cmagumcsi 8 c1e0yIouux CIyuasx:

v HEMOJTHO  PAacKphITO  COJAep)KaHHME MaTepuana  (CoIepikKaHhe  U3JI0KEHO
(dbparMeHTapHO, HE BCErJa TOCIEIOBATENbHO), HO IMOKa3aHO 00IIee TMOHMMAaHHE BOMpoOca M
MIPOJIEMOHCTPUPOBAHBl YMEHHS, JIOCTaTOYHBIE [UIsi YCBOGHHS NPOTPAMMHOTO MaTepuaia
(ompenenennl «TpeOoBaHUAMH K MaTeMAaTHUYECKOW TIOJITOTOBKE YYaIlIUXCs» B HACTOSIICH
porpaMMe o MaTeMaTHKeE);

v HUMCEJINCH 3aTPYAHCHUA W JOIMYIICHBL OIINOKHA B OIpECaACIICHUN MaTeMaTUYECKOU
TePMHUHOJIOTHH, YepPTeKaxX, BBIKIAIKAaX, HWCIPABIECHHBIC TIOCIE HECKOJIBKHX HABOJSIINX
BOIIPOCOB YUHTEJIS;

v YUYEHUK HE CHOpaBWiICS C TPUMEHEHHEM TEOPHH B HOBOW CHUTyalluu TpHU
BBIIIOJTHCHHUU MPAKTUYCCKOr0 3aJlaHus, HO BBIIIOJHUI 3aJaHUA 00s13aTEIBHOrO YPOBHA
CJI0)KHOCTH T10 JIaHHOH TeMe;

v IIpru 10CTAaTOYHOM 3HAHHWH TCOPCTUUCCKOTO MAaTCpHalia BBIABICHA HCAOCTATOUHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUI 1 HABBIKOB.

Ommemxka «2» cmasumcst 8 CﬂealeI/lﬂ/lX crydaix.

v HE PacKpbITO OCHOBHOE COJIEpKaHUE yUeOHOro MaTepuaa;

v OOHAapy>K€HO HE3HaHHE YYEHUKOM Oombllell wid Haubojiee BaXHOM wyacTu
y4eOHOro MaTepHana;

v JOMYILIeHbl  OMIMOKM B  ONpPEACNICHUHM TMOHATHH, TPHU  HUCIOJIb30BAHUH

MaTeMaTHIeCKOM TEPMHHOJIOTUH, B pPUCYHKAX, YCPTECIKAX WU rpa(bm(ax, B BBIKJIaJIKaX, KOTOPLIC
HC UCIPABJICHBI ITOCJIC HCCKOJIBKUX HABOASAIIUX BOIIPOCOB YUHUTCIIA.
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