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IHosicHUTeIbHAS 3alIUCKA
Jlannas pabouasi mporpamma opueHTHpoBaHa Ha ydammxcsi 10-11 kiaccoB u pa3paboTaHa Ha OCHOBAHMM CJIETYHOIIMX
JOKYMEHTOB:

1. 3akona 06 o6pazoBanuu PO Ne 273-03 ot 29.12.2012 1.

2. DenepaibHOTO KOMIIOHEHTa TOCYJAapCTBEHHOTO CTaHIapTa  OCHOBHOTO oOmmIero oOpa3oBaHUs 110 MaTreMaTruke,
yTBEPKIEHHOTO TpukazoM MuHoOpa3zoBanus Poccum ot 05.03.2004 1. Ne 1089. CranmapTt onyOiauMKkoBaH B U3JaHUU
«DenepanbHbli KOMIIOHEHT TOCYJJapPCTBEHHOTO CTaHaapTa obiiero oopazoBanus» (MockBa, MuHuCTEpCTBO 00pa3zoBaHUs
Poccuiickoit ®enepannu, 2004 r.)

3. ABropckas nporpamma «Maremaruka 5-6 knaccel. Anredpa 7-9 kiaccbl. Anredpa v Hayajla MaTeMaTH4ecKoro ananusa 10-
11 xmacce».  ABtopei-coctaButenu M.M.3ybOapeBa, A.I'MopakoBuu. Muemo3una 2011 r.,ABTopckas mnporpamma
I'eomerpus 10-11xi. JI.C.Aranacss, [Ipocssmenune,2009r.

4. denepanbHOro mnepevHs Y4YEOHUWKOB, PEKOMEHJOBAaHHBIX (JOMyUIEHHBIX) MUHHUCTEPCTBOM OOpa30BaHUA M HAyKH
Poccuiickoit denepaiiu K MCNOJIB30BAHKUIO B 00pa30BaTENIbHOM ITpoliecce B 00111€00pa30BaTEIbHBIX YUPEKICHUSIX.

5. Yue6noro miana ['bOY COUI c.Ceripeiika.

6. OcHOBHOU 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopaszoBanusa ['bOY COIL c.Cripetika.

7. Tlonoxenue o paboueit mporpamme ['6OY COIII c.Cripeiika.

IIporpaMmma OpMEeHTHPOBAHA HA HCIOJIb30BAHUE Y1eOHMKOB:

1. A.T. Mopakosuu AnreOpa u Hayana ananusa.10-11 knacc. Yuebnuk. — M.: Muemosuna, 2012;

2.A.T. Mopakxosu4, T.H. Mumyctuna, E.E. Tynsunnckas AnreOpa u Hauana ananuza.10-11 kmace. 3agaunuk. — M.: Muemo3uHa,
2012;

3.JI.C.Aranacsu,B.®.byty30B ['eomerpust 10-11kmacc.yueonuk.-M.:Ilpocsemenne,2017r.

[ nasnoti yenvio wiKonibHO20 06pa306anus SBISIETCS Pa3BUTHE PeOCHKA KaK KOMIIETEHTHOW JIMYHOCTHU IMyTEM BKJIIOYEHHS €ro B
paszuyHble BUAbl LIEHHOCTHOM YE€JIOBEYECKOH NEATEeIbHOCTH: yueOa, MO3HAHUs, KOMMYHHUKaLMs, NPo(hecCHOHATbHO-TPYI0BOM
BBIOOP, TIMYHOCTHOE CAMOPA3BUTHE, LICHHOCTHBIE OPUEHTALIUU, TOUCK CMBICIIOB XKU3HEAEATENbHOCTH. C ATUX MO3UILMI 00yyeHue
pPAaCCMaTPUBAETCS KAK IIPOLIECC OBJIAZAEHUS HE TOJBKO OIPEIEIICHHOW CYMMOW 3HAHUW U CUCTEMOM COOTBETCTBYIOIIMX YMEHUN U
HAaBBIKOB, HO U KaK MPOLECC OBJIAJICHUS KOMIETEHIUSAMU. DTO ONPEACIIUIIO e 00y4eHUsI MATeMATHKN :

e (hpopMupoBaHMe MpeICTABJIEHUA O MAaTeMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAyKU, CPEACTBE MOJCIUPOBAHUS SIBICHUN U
MPOIIECCOB, 00 UIESIX U METOJaX MaTeMaTHKU,

® pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOpAXKEHUS, AJITOPUTMHUECKON KYJIbTYPBI, KPUTHUYHOCTHU



MBILIUIEHUS] HA YPOBHE, HEOOX0IUMOM I Oyyleil npogeccuoHalbHON IS TENbHOCTH, a TaKXkKe MOCIEAYIOUEro 00yueHus
B BBICILIEH IIIKOJIE;

e OBJIAJIeHHEe MATEMATHYECKUMH 3HAHUSIMUA U YMEHUSIMHU, HEOOXOTUMBIMU B TTOBCEIHEBHOMN KU3HU, JUISI U3yUYEHUS IIKOJIbHBIX
€CTECTBEHHOHAYYHBIX IUCIMIUIMH Ha 0a30BOM YypOBHE, M TMONYy4YeHHS OOpa3oBaHHMS B OOJAcTsIX, HE TPEOYIOIINX
yriIyOJIeHHON MaTeMaTH4eCKOM MOTOTOBKH;

e BOCIIUTAHME CPEICTBAMU MAaTEMaTHKU KyJIbTYPbl JUYHOCTH, IOHUMAHUSA 3HAYMMOCTH MATEMAaTUKH U1l HAyYHO-TEXHUYECKOTO
nporpecca, OTHOIIEHUS] K MaTeMaTHKe Kak K YacTU OOIIEeYeNIOBEYECKOM KyIbTyphl Yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUS
MAaTE€MATHUKH, IBOJIFOLIMEN MATEMATUYECKUX UJICH.

Ha ocHoBanuu TpeboBaHuii ['0cynapcTBEHHOro 00pa30BaTENbHOIO CTAHAAPTA B COAEPNKAHUM KaJEHIAPHO-TEMATUYECKOTO

IUIAHUPOBAHUS  MPEANONaraeTcs peanu3oBaThb aKTyalbHblE B  HACTOSALIEE BpPEMs KOMIETEHTHOCTHBIA, JIMYHOCTHO-

OpPUEHTHUPOBAHHBIN, AEATEIBHOCTHBIN MOIX0/IbI, KOTOPBIE OMPEAEISAIOT 3a4a41 00yYeHHsI:

® IpHOOpPETEHNE MaTeMaTUYEeCKUX 3HAHUW U YMEHUI;
e OBJIa/IeHHE 000OLIEHHBIMU CLIOCOOAMU MBICIIMTEIBHON, TBOPUECKOH 1eATENbHOCTEH;
® OCBOCHME KOMIIETCHIIMI: y4eOHO-TIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM, pPEQIIEKCUBHOM, JHMYHOCTHOTO CaMOpPa3BUTHS,

LIEHHOCTHO-OPUEHTALIMOHHON U PO ECCHOHATBHO-TPYIOBOTO BHIOODA.

C ydyeToM ypOBHEBOW CleU(PUKHU KJIACCOB BBICTPOEHA CUCTEMa YUEOHBIX 3aHATHHI (YPOKOB), CIPOEKTUPOBAHBI 1IEIIH,
3a/1auM, OKMJAAeMble pe3yJbTaTbl 00ydeHHs (IUIaHUpPyEeMbIe pe3yJbTaThl), YTO MPEACTABICHO B CXEMaTHYEeCKOW (opMe HUXKE.
[Inanupyercs UCMOIB30BaHUE HOBBIX MEIArOTMYECKUX TEXHOJIOTHI B IPENOJaBaHUU MIPEAMETA.

OcCHOBOI 1eNIbI0  SIBJISIETCS. OOHOBJIEHME TpPeOOBaHWW K YPOBHIO IOATOTOBKH BBIMYCKHHUKOB B CHCTEME €CTECTBEHHO

MaTeMaTHYeCKOro 0Opa30BaHUs, OTpakarollee BaXKHEHUIIYI0 OCOOCHHOCTh MEAarornyeckodl KOHUEMUUU TOCyAapCTBEHHOIO

CTaHJapTa — MEePEX0/l OT CYMMBI «IIPEIMETHBIX PE3YJAbTAaTOB» (TO €CTh 00PA30BaTENbHBIX PE3YJAbTATOB, I0CTUTAEMBIX B paMKax

OTIENbHBIX YYEOHBIX MPEAMETOB) K MEKIPEIMETHBIM M MHTETPATUBHBIM pe3ylbTaTaM. Takue pe3yabTarTbl NPeACTaBIsaIOT cO00i

0000IlIEHHbIE CIOCOOBI NIEATEIbHOCTH, KOTOPBIE OTPaXaroT CHeUu(PUKYy HE OTIEIbHBIX MNPEIMETOB, a CTyNEHEW oO0uIero

oOpa3oBanusa. B rocymapcTBeHHOM cTaHaapTe OHHM 3a(UKCUPOBAHBl KaK oOwue yueOHvie YMEeHUs, HABbIKU U CHOCOObL
yenoseueckoll 0esimebHOCmU, YTO TIPEANoIaraeT MOBbIILIEHHOE BHUMaHUE K Pa3BUTHIO MEXIPEAMETHBIX CBSI3eH Kypca anreopbl

Y HayaJl aHaJIu3a.

CraHmapT OpUEHTMPOBAaH Ha BOCHMTAaHUE WIKOJIbHUKA — Tpa)KAaHMHAa M mnarpuota Poccum, pa3BUTHE JyXOBHO-
HPaBCTBEHHOI'O MUpa IIKOJIBHHMKA, €r0 HAIMOHAJIBHOIO CAaMOCO3HAHHUA. OTH MOJOXKEHUS HAIUIM OTPAKEHHWE B COAEPHKAHUU
ypokoB. B mporecce o0yuenus A0KHO ObITh CHOPMUPOBAHO yMEHUE (HOPMYIUPOBATH CBOM MUPOBO33PEHUECKHE B3IIISAIbI U Ha



ATOU OCHOBE - BOCIIUTAHUE TPAKIAHCTBEHHOCTH U ITATPUOTU3MA.

W3ydyeHre MHOTMX T€M B MaTeéMaTUKE CBA3aHO C 3HAHUEM M IOHMMAaHHEM CBOWCTB AJIEMEHTapHbIX (yHKIuMH. PemieHue
YpaBHEHUM, HEPABEHCTB, Pa3IMYHbIX 3aJad MpeArnojaraeT niyOOKoe 3HaHWE MOBENCHUS 3JEMEHTAapHBbIX (QyHKuui. HayuuThcs
pacno3HaBarh rpauKy TaKUX (QYHKIHHA, CYMETh paccka3arh 00 UX CBOMCTBAX OMOTalOT KOMIIBIOTEPHBIE CIIANIBI .

Hcnonp3oBaHNE KOMIBIOTEPHBIX TEXHOJIOTUHN B MPENOJaBaHUM MATEMATUKH MO3BOJISIET HEMPEPHIBHO MEHATH (DOPMbI pabOThI
Ha YpOKE, ITOCTOSHHO YEpe[OBaTh YCTHBIE M IMCbMEHHBIE YNPAXKHEHUS, OCYILIECTBIATH pPA3HbIE IOAXOABI K PELICHUIO
MaTeMaTHYECKUX 3a/1a4, a 3TO MOCTOSHHO CO3/1aeT U MOJACPKHUBAET UHTEIUIEKTYaJIbHOE HANpsIKEHUE yJalluxcs, GopMHUpYeET y
HUX YCTOWYMBBIM MHTEPEC K U3YUEHHUIO TAHHOTO MPEIMETA.

Mecto npeaMera B 0a3MCHOM y4eOHOM IJIaHe
CormacHo JeWCTBYIOLIEMY B IIKOJE Y4€OHOMY IUIaHY M C YYETOM HAIlpaBIEHHOCTH KJIACCOB, KaJ€HIApHO-TEMaTHYECKUU
IJIaH IpeayCcMaTpUBAaET CIEAYIONINE BapuaHThl opranu3anuu npouecca ooyuenus: AJIUEBPA.
¢ B 10 xiacce 6a30BOro ypoBHsi npejamnosiaraercs ooyuenue B oobeme 102 yacos (3 4 B HeeJ10);
¢ B 11 ki1acce 6a30BOro ypoBHs npeamnosaraercs o0yyenue B oo0beme 136 yacoB (4 4 B HeeJ10).

I'EOMETPUA

e B 10-11 kimaccax orBoaurcs 136 yacoB: 2 yaca B HexeJii0 B 10 ki1acce (68 yacoB B roa) u 2 yaca B Hegero B 11
kJjacce (68 yacos B ron).

@opMbl OPraHu3anMu KOHTPOJIA
[ToMruMO KOHTPOJBHBIX PAOOT CUCTEMA OLICHUBAHUS BKIIIOYAET CICAYIOIINE BUIBI KOHTPOJIS:
- poHTaNBHBIN OMpocC,
- UHIUBHUIyaibHas paboTa Mo KapTOUKaM,
- IPOBEPKA JOMAITHEN padoTHI,
- caMocCTosITebHAs padoTa,
- TeCTOBas padora.
- MaTeMaTU4YSCKUN TUKTAHT,



- IpaKTU4YecKas padora.

@opMa opraHu3anuu y4eGHOro mpoiecca
- KJIACCHO-YpOUHast

Conep:xkanve NporpaMmvbl
10 kaacc (102 gaca).
AJITEBPA.

Yucaosbie pynkunu (9 4)

Omnpenenenue GyHKIMU, CIOCOOKI €€ 3a7aHusl, cBoiicTBa GyHkIui. ObpaTHas GyHKITUS.

Llenv: copMupoBaTh y yHaluxcsi MpeCTaBICHUE O YUCIOBOU (DyHKIIUU, CTIOC00ax e€ 3aJjaHusl U CBOMCTBAX (PYHKIIUH.
TpeOoBanusi K yPOBHIO MATEeMATHYECKOIl MOATOTOBKH YYAIMXCS

3Harnb
® TIOHSATHE YHCIIOBOH (YHKITUU
e CrocoObl 3a/1aHus PyHKIHIMA
® CXEMy UCCJeI0BaHUs CBOMCTB (DYHKIMH
e TOoHsATHE 0OpaTHON PyHKIIMH
Ymerb

e ONpEIENATh 3HAYCHUE (PYHKITUH TI0 3HAYSHUIO apryMEHTa MPHU PA3IMYHBIX CIoco0ax 3aaaHus QyHKITUN
® CTpoUTh rpadMKu U3yYECHHBIX QYHKIIUN

® ONUCHIBaTh MO TpaduKy W, B MPOCTEHIINX CiIy4asx, Mo (opmyie MoBeJAeHHWE W CBOMCTBA (YHKIUH, HAXOAUTH IO
rpaduky QyHKIIMN HanOONBIINE U HANMEHBIIINE 3HAYCHUSI.

e CTpOUTH rpadKu 0OpATHBIX (PYHKIIMIA

Tpuronomerpuveckue pyHkuuu (26 4)
[lenv: chopMupoBaTh y yHammxcsi MpeaCTaBICHUE O TPUTOHOMETPUUECKUX (PYHKIHIX, X TpadrKax, CBOMCTBAX.



3HaTh

YMmeTh
[ ]

TpeﬁoBaHmI K YPOBHIO MaTeMaTH4YeCKou MOATrOTOBKH YYalllUXCH

OTIpPEJICICHHS] OCHOBHBIX TPUTOHOMETPUUECKUX (QYHKITUN

CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIUN

(bopMyIbl IPUBEICHUS

MOHSATUE TIEPUOANIHOCTH (DYHKITUN

aJTOPUTMBI IOCTPOEHHUS IPAPUKOB TPUTOHOMETPUUECKUX (PYHKITUI

HaXOJUTh 3HAYEHHs CHHyCa KOCHHYCAa, TAHI'€HCA yIJla Ha OCHOBE OIPENIEICHUI, C TOMOILBIO KAJIBKYISTOpa U TaOJIuLI.
BBITNIOJIHATH TOXKJECTBEHHbIE TPEOOPa30BaHUsl TPUTOHOMETPUYECKHUX BBIPAXKEHUI € MTOMOILBIO CIIPABOYHOIO MaTepuasa
CTPOUTH IPpaQUKU N3YYEHHBIX (QYHKIUH

UCIIOJIb30BATh CBOMCTBO NEPUOANYHOCTH

Tpuronomerpuveckue ypasHenus (10 1)
[[enb: TO3HAKOMUTD YUAIIUXCSI C TPUTOHOMETPUYECKUMU YPAaBHEHHUSIMU, HAYYUTh PELIaTh MPOCTEUIIINE TPUTOHOMETPUUYECKUE
YpaBHEHHUS.

3HaTh

YMmeThb

TpeOoBaHus K yPOBHIO MATEMATHYECKOM MOATOTOBKH YYAIIUXCH

YTO MPEACTABISAIOT COOO0M MPOCTENIINE TPUTOHOMETPUUECKHE YPABHEHHUS

IIOHATHS APKKOCUHYCA, apKCUHYCAa, apKTAHI€HCA, APKKOTaHI€HCa

(opMyJbl KOPHEN M METO/IBI PEIIEHUS TPOCTENIINX YPABHEHHM

MOHSITUE OJJHOPOIHOTO TPUTOHOMETPUUECKOTO YPABHEHUS U CLIOCOOBI €0 PEIIeHUs

pelars TPUrOHOMETPUYECKHE YPABHEHHSI METOJIOM BBEICHUS HOBOM IIEPEMEHHOU U

METOJIOM Pa3JIOKEHUSI HA MHOKHUTEIIN

pemars OTHOPOJHBIE TPUTOHOMETPUYECKUE YPABHEHHUS

HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MIPAKTUUECKOH 1eATEIbHOCTU U MOBCEAHEBHON KU3HU TS
IIOCTPOEHHUSI U UCCIIENOBAHUSA IIPOCTEUIINX MATEMAaTHYECKUX MOJETIEH.

IIpeoOpa3zoBaHue TPUTOHOMETPHYECKUX BhIpaskeHuid (15 1)



[[enb: 03HAKOMUTH yUAITUXCS ¢ TPUTOHOMETPUIECKUMHE (hOpMYIaMU U HAYYUTh MPUMEHSTH HX MIPHU MPEe0Opa30BaHUH
TPUTOHOMETPUYECKUX BBIPAKEHUMN.
TpeboBaHusl K YPOBHIO MATEMATHYECKOM MOATOTOBKY YYaIlMXCS

3HaTh

e (opMybl CHHYCa U KOCUHYCa CyMMBI U pa3HOCTU apTyMEHTOB

e (opMyJIBI ABOMHOTO yIIa

e (HopMysIbl TOHMKEHUS CTETICHU

e (opMysbl IpeoOpa3oBaHUs CyMM TPUTOHOMETPUUECKUX (PYHKIIUI B IPOU3BEIACHHE

e (hopMybl IpeoOpa3oBaHUs MPOU3BEICHUN TPUTOHOMETPUUECKUX (PYHKIIUNA B CyMMBbI
Ymernb

e Hcnonb3oBaTh u3ydeHHbIE (GOPMYIIBI 711 TPEOOPa30BaHUS TPUTOHOMETPUUECKUX BHIPAXKEHUN U PEIICHUS YPaBHCHUM.
IMpoussoanas (31 4)
[lenv: chopMupoBaTh y yHaluxcs NpeICTaBICHUE O MPOU3BOIHON, 03HAKOMUTH YUYAIIUXCS C TIPaBUJIaMU BBIUUCIICHUS
MIPOU3BOJHBIX U UX MPUMEHEHUHU.
3Harb

e OmnpeneneHue MPOU3BOAHOM, TpaBUIa BEIYUCICHUS ITPOU3BOAHOM.
YMmern

e [lpuMeHATHh MPOU3BOIHYIO IJIA UCCIICTIOBAHUS (DYHKITHA.
IToBTOpenue (11 yacos)

11 kaacc (136 yacos).

Crenenu u kopHu. Crenennsie pyHKkuuu (25 yacos).

~ ~ n ~r ~r ~

ITonsiTHE KOPHS N-I CTENEHHU U3 JEHCTBUTEIBHOIO 4ucia. OyHKINH y = ‘/;, ux cBoicTBa U rpapuku. CBoiicTBa KOpHS N-i

creneHu. [IpeoOpa3zoBaHMe BBIpAXEHMN, copepKaluxX paaukanbl. O00OLIEHHE MOHATHS O IoKa3arene creneHu. CTeneHHble
(GyHKIIMHU, X CBOMCTBA U TpaduKy.

o o o n
[[enb: TIO3HAKOMUTBH YYalIUMXCS C IOHATHEM KOPHSA N-U CTENEHW W3 JEHCTBUTEIBHOIO YHCIIA, byHKIMEeH y = \/;
CTENEHHBIMHU (PYHKIUSMU, HAYYUTh MPUMEHSTh 3TH 3HAHUS K TPE0OPA30BAHUIO BBIPAKEHUH, COACPHKAIINX PAAUKAIBL.
IHoka3arenbHas u Jorapupmudeckas pynkuuu (38 yacon).



[TokazarensHas pyHKIMsI, €€ cBolicTBa U Tpaduk. [lokazarenpHble ypaBHeHUS. [loka3aTenpable HepaBeHCTBA.  [loHATHE
norapudma. Oynkuus y=logyx, e€ cBoiicta u rpaduk. CoiicTBa soraprudmos. Jlorapupmudeckre ypaBHCHHUS.
Jlorapudgmuueckue HepaBeHcTBa. [lepexon k HOBOMY 0cHOBaHUIO Jorapudma. {uddepenurpoBanue nokazaTeabHON U
sJorapupMuUecKor PyHKITUH.

[leny: chopMUpOBaTh y ydalluxcs NPEICTaBICHUE Y MOKa3aTeNbHOW M JorapupmMuyeckol (yHKUIUAX, HAYYUTh MPUMEHSThH
CBOICTBA JIOTapU(PMOB MPU PEIICHUH JIOTAPU(DMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

IlepBooOpa3nasi u unrerpaJ (10 yacon).

[TepBooOpasnas. [IpaBuiia oTbickanus mepBOOOpa3HBIX. TabIUIla OCHOBHBIX HEOTPEACIEHHBIX HHTETPAJIOB.

3agaun, NMPUBOIAIIME K IMOHATHIO ONpeneneHHoro uHrerpaina. Ilomarue ompenenenHoro unrerpana. ®opmyna Heroorona —
Jleitbnuna. Beruucnenue miomaaei miockux Guryp ¢ moMoIbio onpeieIEHHOrO UHTETpaa.

[lenb: TIO3HAKOMUTH yYalIUXCA € MMOHATUEM NIEPBOOOPA3HAS U UHTETPall, HAyYUTh BHIYUCIIATH IUIOMIAIN IIIOCKUX (QUTYP.
JIEMEHThI MATEMATHYECKOM CTATUCTUKU, KOMOMHATOPUKH U TeopuHu BepositHocTeil (18 yacos).

Cratuctuyeckas obpabotka gaHHbIX. [IpocTteiiime BeposiTHOCTHBIE 3aaauu. Coueranus u pasmenneHus. Gopmyna OuHoma
Hrrotona. Ciyyaiinbie COOBITHS M UX BEPOSITHOCTH.

[[enb: TIO3HAKOMUTH YUYAIUXCS C DJIIEMEHTAMH MaTeMaTU4eCKOM CTAaTUCTHUKU, KOMOMHATOPUKH M TEOPUU BEPOATHOCTU, HAYUUTh
pelars IpOCTENIINE BEPOSTHOCTHBIE 3a1a4H.
Ypaenenun u nepasencmea. Cucmemut ypasnenuii u nepasercme (26 uacos).

PaBHOCHIBHOCT ypaBHeHHIA. OOIIMEe METOIBI pellicHHs ypaBHeHuit: 3amena ypaBaenus hf(x))=h(g(x)) ypasuenuem f(x)=g(x),
pa3Nio’KeHNEe HAa MHOXKUTEIH, BBEJICHIE HOBOW TIEpeMEHHOM, (PyHKIIMOHATBHO-TpadhUueCcKuil METOI,.

Peuwienne HepaBeHCTB C OOHOM II€PEMEHHOW. PaBHOCWIBHOCTP HEPABEHCTB, CHUCTEMBI M COBOKYIIHOCTH HEPAaBEHCTB,
MppalMOHaJIbHbIE HEPABEHCTBA, HEPABEHCTBA C MOAYSIMU.  CUCTEMBI YpABHEHHI. YPAaBHEHHUS U HEPABEHCTBA C MapaMETPAMU.
[lenv: cucTEMaTU3UPOBATh PELICHUE YPABHEHUN U HEPABEHCTB, CUCTEM YPABHEHHWU UM HEPABEHCTB, HAYYUTh PELIATh YPABHEHUS U
HEPABEHCTBA C MTapaMeTpPaMH.

Oooowarouwee nosmopenue (20 uacos).



COIEPKAHUE TEM YYEBHOI'O KYPCA
I'eomeTpus.
10 kaacc (2 4 B Hegenr0, Beero 68 4)

1. BBenenue (akCMOMBI CTEPEOMETPHH U MX CJIeAcTBUA). (3 4).

[IpencraBienue paszzaena reoMmeTpun — crepeoMeTpun. OCHOBHBIE TOHATHS CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U UX
ciencTBusi. MHOTOTpaHHUKH: KyO, MapasuieNienuiie]l, IpsIMOYToJIbHbIN Mapajiefenunes], npusMa, npsmasi mpu3Ma, npaBuiibHas
MpU3Ma, MUpaMUIa, NPaBUIbHAS NUpaMuia. MoaelIMpoBaHUE MHOTOIPAaHHUKOB U3 PA3BEPTOK U C IMOMOIIBI) T€OMETPUUYECKOTO
KOHCTPYKTOpA.

Hean: oznakomums yuawuxcs ¢ OCHOBHBIMU CEOUCMBAMU U CROCOOAMU 3A0AHUA NIOCKOCMU Ha 6ase 2pynn aKcuom
cmepeomempuu U ux c1e0Cmeuil.

OcHOBHAada 1eJb— chOpMUPOBATH MPEACTABICHHS ydaluXxcsi 00 OCHOBHBIX MOHATHUSAX U AKCMOMAaX CTEPEOMETPUH,
MMO3HAKOMHUTh C OCHOBHBIMHU ITPOCTPAHCTBEHHBIMU (PUTypaMH M MOJIEIMPOBAHUEM MHOTOTPAaHHUKOB.

OcoOeHHOCThIO yuyeOHMKa SBISIETCS paHHEE BBEJIECHUE OCHOBHBIX IPOCTPAHCTBEHHBIX (UTYp, B TOM YHUCIE,
MHOTOTPAHHUKOB. J[al0TCA HECKOJIBKO CHOCOOOB M3rOTOBJIEHMSI MOJEJIE MHOTOTPAHHHMKOB U3 Pa3BEPTOK M T'€OMETPUUYECKOIO
KOHCTpYKTOpa. MojienupoBaHie MHOTOTPAaHHUKOB CIYXHUT BaXKHbIM (DAaKTOpPOM pa3BUTHUSL NMPOCTPAHCTBEHHBIX MPEICTaBICHUN
yUaIIuXxcs.

2. ITapajieJIbHOCTH NPAMBIX U ILIOCKOCTE. (16 1).

[lepecekaromecsi, mapauienbHble M CKpeLIMBAaIOUIMeCs MpsMble B mpocTpaHcTBe. Kiaccuduxanuss B3auMHOTO
PacnoJIOKEHUs ByX MPSMBIX B MpocTpaHCcTBe. IIpu3Hak ckpemmBaronmxcs npsaMbix. [lapannenbHOCTh NpSAMON U IIIOCKOCTH B
npocTtpancTBe. Kiaccudukaiuss B3aMMHOIO pacloyIOKEHUS NpsIMOM M IJIOCKOCTH. lIpu3Hak napasienbHOCTH OPsIMOM U
mwiockocth. IlapamnensHocTh AByX Iuiockocted. Kiaccudukanus B3aMMHOTO pacloyioKeHHsl ABYX Iulockoctel. IlpusHak
napauieJIbHOCTH ABYX IIocKocTel. [Ipr3Haku nmapamienbHOCTH ABYX NPSIMBIX B IPOCTPAHCTBE.

Hean: oams yuawumcs cucmemamuueckue 3HaHUsl 0 NAPALLEIbHOCIU NPSAMbBIX U NIOCKOCHEN 8 NPOCMPAHCMEe.

OcHoOBHasa 1 edb— cHPopMupoBaTh MPEACTABICHUS y4YalIUXCS O MOHATUM MAPAIIIEIBHOCTH M O B3aMMHOM
PaCIOJIOKEHUN MPAMBIX W IUIOCKOCTEH B MNPOCTPAHCTBE, CHUCTEMATUYECKH H3YYUTh CBOMCTBA MAapajuleNIbHbIX NPSIMBIX U
IJIOCKOCTEH, MO3HAKOMUTH C MOHSATHUSAMHU BEKTOpA, MAPAJUIEIBHOIO IEPEHOCA, MapajuieIbHOTO NPOEKTHUPOBAHUS M HAYYUTh
n300paxkaTh MPOCTPAHCTBEHHBbIE (PUTYPHI HA MJIOCKOCTH B MapajlieIbHONW MTPOEKIIHH.

B nanHO#T TemMe 0000mIatOTCsl M3BECTHBIE U3 TUIAHUMETPHUH CBEJEHUS O MapalIesIbHbIX MPsIMbIX. bombllyo momous npu



WJUTIOCTPALIMM CBOMCTB MAPAJIIEIBHOCTU U IIPU PELICHUH 3a/1a4 MOTYT 0Ka3aTh MOJEIM MHOTOTPAHHUKOB.

31ech Ke ydaluecs 3HaKOMSTCS C METOJOM H300pa)Ke€HHs NMPOCTPAHCTBEHHBIX (PUIyp, OCHOBAHHOM Ha MapajlieIbHOM
IPOEKTUPOBAHUH, MTOTYUYaIOT HEOOXOIMMBbIE IPAKTUYECKUE HABBIKU MO0 N300paKEHUIO IPOCTPAHCTBEHHBIX (UTYP Ha MJIOCKOCTH.
JUis yriryOJIeHHOTO U3Y4YEeHMsI MOTYT CIIY’KUTh 33J]aud Ha MOCTPOECHHUE CEYEHNH MHOTOIPaHHUKOB IJIOCKOCTBIO.

3. IlepneHAUKYJISAPHOCTDH NPAMBIX U IJIOCKOCTE. (17 4).

Yron Mexnay npsMbIMM B IpOocTpaHcTBe. IlepneHauKynsspHOCTh NpsMbIX. lIeprneHANKYISIpHOCTh NMPSMOM U IIOCKOCTH.
IIpu3HaKk NepneHAUKYIAPHOCTH IPSIMOM M IIIOCKOCTH. OpTOroHanbHOE MpOEKTUpOBaHKE. [leprenuKysap U HakJIOHHAS. YIoll
MEXKJy IPSAMOM M IUIOCKOCTBIO. JIByrpaHHbIN yroi. JIMHEWHBIM yroa AByrpaHHoro ymia. [lepneHauKyaIsspHOCTh IUIOCKOCTEM.
[Ipr3Hak nepneHANKyIAPHOCTA IBYX INIOCKOCTEN. PaccTosiHue MeX Iy TOUKaMH, PSAMBIMHU U TUIOCKOCTSIMU.

Henab: damv yuawumca cucmemamuueckue 3HaHUA O NEPREHOUKVIAPHOCIIU NPAMBIX U NIOCKOCMEU 8 NPOCMPAHCMEe,
86ecmu NOHAMUE Y2108 MENHCOY NPAMBIMU U NIAOCKOCMAMU.

OcHOBHasg ueb— chopMUpPOBaTh NPEACTABICHHS YYAIIUXCA O MOHATUAX NEPIEHIUKYISPHOCTU MPSIMBIX U
IJIOCKOCTENW B MPOCTPAHCTBE, CUCTEMATUYECKH M3YYUTh CBOMCTBA NMEPIEHAUKYISPHBIX NPSAMBIX M INIOCKOCTEW, TO3HAKOMUTH C
MOHSTUEM LIEHTPAJIBHOIO NPOEKTUPOBAHUS U HAYYUTh M300pa)kaTh MPOCTPAHCTBEHHbIE (UTYPHI HA MJIOCKOCTH B LIEHTPAJIBLHOU
[IPOEKIINH.

B nanHoli TemMe 0000111at0TCs N3BECTHBIE U3 IUIAHUMETPUU CBEJICHUS O MEPIEHIUKYISAPHBIX MpsAMbIX. bosbilyio moMorb
IIPY WJUTKOCTPALIMKA CBOMCTB IIEPIICHAUKYIISIPHOCTH U IIPU PELLIEHUH 33/1a4 MOTYT OKa3aTh MOJEIN MHOIOIPAHHUKOB.

B kadecTBe JNOMOJHUTENBHOIO Marepualia ydalluecs 3HAKOMSTCS ¢ METOAOM M300pa)KeHHUs! MPOCTPAHCTBEHHBIX (UTYD,
OCHOBAaHHOM Ha LIEHTPAJIbHOM IPOEKTHUpOBaHWU. OHM Y3HAIOT, YTO LIEHTPAIBHOE NPOEKTUPOBAHUE HCIIOJIB3YETCS HE TOJIBKO B
reOMETpUH, HO U B JKUBOMUCH, (poTorpaduu U T.JA., UTO BOCHPUATHE YETIOBEKOM OKPYKAIOIIKX MPEIMETOB MOCPEICTBOM 3PEHHUS
OCYLIECTBISIETCA MO 3aKOHAM LIEHTPAJIbHOIO MPOEKTHUPOBAHUA. YUallUMecs MOIy4YaloT HEOOXOAUMBbIE MPAKTUUYECKUE HABBIKU IO
M300paKEHUIO MPOCTPAHCTBEHHBIX (PUTYp HA MIJIOCKOCTH B LIEHTPAILHON MPOEKIIHH.

4. Muororpannuku (14 4).

MHororpasHsble yriibl. BbITyKIJIble MHOTOTPAaHHUKHU M UX CBOMCTBA. [IpaBUIbHBIE MHOTOTPAaHHUKH.

Heab: cpopmuposams y yuawuxcsa npeocmagnenue 06 0CHOBHbIX GUOAX MHOSOSPAHHUKOG U UX CEOUCMBAX, PACCMOMPEmMb
npasuibHble MHO20CPAHHUKU.

OcCHOBHas 1 e€Jb— NO3HAKOMUATH YYaIlIUXCS C MOHATUSIMH MHOTOTPAHHOIO yIVia M BBIITYKJIOIO MHOTOTPAHHMKA,
paccMOTpeTh TeopeMy Oiliepa M €€ MNPWIOKEHUS K PELIEHUI0 3a1ad, CPOpMHUpPOBaTh MPEACTABICHHUS O MPABHIbHBIX,
ITOJIYIIPABWIBHBIX U 3B€314aThIX MHOTOTPAHHUKAX, [I0KA3aTh IPOSIBJICHNS. MHOTOTPAHHHUKOB B IIPUPOZE B BUJIE KPUCTAILIOB.



Cpenu TpOCTpaHCTBEHHBIX (uryp oco0oe 3Haue€HHWE WMEIOT BBIYKIbIE (UTYphl W, B YaCTHOCTH, BBIMYKIIBIC
MHOTOTrpaHHuKH. Teopema Dinepa o 4uclie BEpIIMH, peOep M TpaHEd BBIMYKIOrO MHOTOTPaHHUKA WIPAeT BAXKHYIO POJb B
pa3NMYHBIX O0O0JACTSIX MaTreMaTUKU U €€ MNpujiokeHusX. [lpu wu3ydyeHuM mnpaBUIIBHBIX, MOJYNPABWIBHBIX M 3BE3AYaThIX
MHOTOTPAHHUKOB CJIEIyeT MCIOJb30BaTh MOJEIN 3TUX MHOTOIPAHHUKOB, U3TOTOBJICHUE KOTOPHIX OMUCAHO B YUCOHHKE, a TaAKKe
rpaduueckrue KOMIbIOTEPHBIEC CPENICTBA.

11 kaacc
(24 B HeneJ110, BCero 68 4)

1.BexTopsl B ipocTpanctse (6 4).

Bektopel B mnpoctpaHctBe. KosummHeapHble M KOMILUIaHapHble BeKTopbl. [lapamnenbHbiii nepenoc. [lapamnensHoe
MIPOEKTUPOBAHUE U €ro cBoicTBa. llapannensHble mpoekuuu Mmiockux ¢uryp. M3o00paxkeHne NpoCTpaHCTBEHHBIX (UIyp Ha
m10ckocTh. CeueHrnss MHOTOIPAaHHHUKOB. MlcTopryecKkue CBeIeHHS.

Henab: chopmuposame y yuawuxcs nouamue 6eKkmopa 8 NpOCMPAHCMEE, PACCMOMPEmMb OCHOBHble Onepayuu Hao
BEKMOPAMU.

2. KoopanHaThbl TOUYKH M KOOPAUHATHI BEKTOPOB npocTpaHcTBe. (15 v).

[IpssmoyrosibHast cucreMa KOOPAMHAT B IMpPOCTpaHCTBE. PaccrosHME Mexay TOYKaMu B MOPOCTpPAaHCTBE. BEKTOphl B
npoctpaHcTBe. J{nuHa Bekrtopa. PaBeHCTBO BeKkTOpoB. CJ0KEHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uwuciio. KoopauHarel
BekTopa. CKaJisipHOE MPOU3BEACHUE BEKTOPOB.

Henw: s66edenue nowsmue npamoy20ibHOU CUCMEMbl KOOPOUHAM 6 HNPOCMPAHCMEe, 3HAKOMCMBO ¢ KOOPOUHAMHO-
BEKMOPHBLIM MEMOOOM peuleHus: 3a0ay.

eaun: chopmupoBarh y ydamuxcs yMEHUsI NPUMEHSATh KOOPJIAUHATHBIA W BEKTOPHBIM METOABI K PEUICHUIO 3aja4 Ha
HaxO0XJIEHUE JIJTMH OTPE3KOB U YIVIOB MEXIY MPSMBIMU M BEKTOpaMHU B MPOCTpaHCTBE. B Xoje M3yueHusi TeMbI 11e1eco00pa3Ho
KCMOJIb30BAaTh AHAJIOTHIO MEXKAY PAacCMaTpMBAEMbIMH MOHATUSMHM HAa TJIOCKOCTH M B MPOCTPAHCTBE. ITO MOMOMKET yYalllUMCS
0osee MIyOOKO M OCO3HAHHO YCBOUTH M3Y4YaeMblil Marepuali, YACHUTb COAEPXKAHUE M MECTO BEKTOPHOTO M KOOPAMHATHOTO
METOJOB B KypC€ r€OMETPUHU

OcHoOBHAasg 1 eab— 0000IUTh U CUCTEMATU3UPOBATH MPEACTABICHUS YUAIIUXCA O JIEKAPTOBBIX KOOPAMHATAX U
BEKTOpax, MO3HAKOMUTH C MOJSIPHBIMU U C(HEPUIECKUMH KOOPIUHATAMHU.



N3ydyeHne koOpAHHAT U BEKTOPOB B MPOCTPAHCTBE, C OJHOM CTOPOHBI, BO MHOTOM ITOBTOPSIET H3YYEHUE COOTBETCTBYIOLIUX
TEM IJITAaHUMETPUH, a C IPYrOM CTOPOHBI, AaeT aireOpandecKuii MeTO/1 pelIeHUs] CTEPEOMETPUUECKUX 3a]1ay.

2.1ununap, konyc, map (16 4)

OcHoBHBIE 37eMeHTHI cepbl U Iapa. BzaumHoe pacnonoxeHue chepbl U MIOCKOCTU. MHOTOTpaHHUKH, BIHCAHHBIE B
chepy. MHOTOTpaHHUKH, ONTMCaHHbIE OKoJIO cephl. Lunuuap u konyc. GUrypsl BpalieHus.

Hean: guipabomka y yuawuxcsa cucmemamuyeckux c8e0eHutl 06 0CHOBHbIX 8UOAX Meil 8PAUYEHUS.

Henan: nate yyanmmuMmcs CHUCTEMAaTHYECKHE CBEICHHUS OO0 OCHOBHBIX BHJAX TeNl BpamieHus. M3ydeHuwe Kpymibix Tel
(mmmMHIOpa, KOHyca, IIapa) 3aBepllaeT W3YyYEHUE CHUCTEMbl OCHOBHBIX IPOCTPAHCTBEHHBIX TIE€OMETpUYECKHX Tel. B xoxe
3HAKOMCTBA C TEOPETUYECKUM MAaTEepHaJOM TE€Mbl 3HAUUTEIBHO PAa3BUBAIOTCS MPOCTPAHCTBEHHBIE MPEACTABICHHS Y4YalllUXCH:
KpyIJIbIE T€Jla pacCMaTpUBaTh Ha MPUMEPE KOHKPETHBIX FTEOMETPUUYECKHUX Tell, H3y4aTh B3aUMHOE PACIIOIOKEHUE KPYIIIBIX TEN U
IJIOCKOCTEH (KacaTelbHblE M CEKYIIHUE IJIOCKOCTH), 03HAKOMUThH C MOHSATHSMHU ONMHCAHHBIX M BIIMCAHHBIX NPHU3M U IMUPAMUI.
Pemarbs 00JbII0O€ KOAMYECTBO 3a]a4, YTO MO3BOJIAET MPOAOJLKUTH padOTy MO (POPMUPOBAHMIO JIOTUYECKHX MU TpadUueCcKuX
YMEHHUM.

OcHOBHasa 1 elb— cHopMUpOBATH MPEICTABICHUS YUAIIUXCS O KPYIIIBIX TelaX, U3yYUTh CIIy4au UX B3aHUMHOTO
PaCIONIOKEHH S, HAYYUTh N300pakaTh BIIUCAHHBIE U ONMCAHHbBIE (QUTYPHI.

B nannoii Teme 000011at0TCsl CBEIEHUS U3 TUIAHUMETPUU 00 OKPY>KHOCTH M KPYTe, O B3aMMHOM PACTIOIOKEHUH TIPSIMOM U
OKPY’KHOCTH, O BIIMCAHHBIX M OMUCAHHBIX OKPYKHOCTSIX. 37€Ch ydaliuecss 3HAKOMATCS ¢ OCHOBHBIMH (DUTypamu BpalieHus,
BBISICHAIOT MX CBOWCTBA, ydaTCs UX M300pakaTh W peliarh 3ajadu Ha ¢Gurypsl BpamieHus. GopmupoBanuio Oosee mTyOOKHX
MIPEICTABICHUN YYAIIUXCSI MOTYT CIY>KUTD 3a/1a4M HA KOMOMHAITUU MHOTOTPAHHUKOB M (QUTYD BpAIlICHHUS.

3. O0bem ¥ Iomaab noBepxuoctu (17 4).

[TonsiTrie oObeMa u ero cBoiicTBa. OObEM MUIMHIPA, TPSIMOYTOJILHOIO Napajuienenuneaa u npusmMsl. [Ipunuun Kasanbepu.
O6bem nupamuasl. O0BEM KOHYcCa U yceueHHOro KoHyca. OObeM miapa u ero yactei. [lnomaas moBepXHOCTH MHOTOTPAaHHUKA,
HUJIMHAPA, KOHYCa, yCEYEHHOTo KoHyca. [lnonaas moBepXHOCTH 1Iapa U €ro yacTei.

Hean: cucmemamuzayus uzyueHus MHO20SPAHHUKOS U MeJl 8PAWEeHUs] 8 X00e peuletus] 3a0a4 Ha 8blUUCTeHUe UX 00bEMOS.

Llesu: TpoAOIKUTh CUCTEMATUYECKOE N3YYEHHE MHOTOTPAHHUKOB U TEJI BPAIIEHUsI B XOJI€ PEIICHUS 3a7a4 Ha BEIYUCICHUE
X 00bEMOB.

[TonsiTue oObemMa BBOAUTH N0 aHAJIOTUM C TIOHITHEM TUIOMIAAN TIIOCKON (GUTYphI U (POPMYITHpPOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

CymiecTBOBaHHE W E€IMHCTBEHHOCTh OObEMa Tella B IIKOJIBHOM Kypce€ MaTeMaTWKd MPHUXOJUTCS TPUHUMAThL 0e3



JI0Ka3aTeIbCTRA,

TaK KaK BOMpoc 00 o0bemMax MPUHAMJICKUT, MO CYIIECTBY, K TPYAHBIM pa3zieliaM BbICIIe MareMaTuku. [1oaTomMy Hy>KHbIE
pe3yabTaThl yCTAHABIMBATh, PYKOBOJCTBYSICH OOJbIINE HAISIHBIMU COOOpa)KEHUSMU. YUYEOHbIH MaTepuall IJIaBbl B OCHOBHOM
JIOJI’KEH YCBOUTHCS B MPOIIECCE PEIICHUS 3a/1a4.

OcHOBHasa 1edb— chopMUPOBATH MPEICTABICHUS YUYAIIUXCA O MOHATHSIX 00beMa U TUIOHIAJAM MOBEPXHOCTH,
BbIBECTU (POpMYIIBI OOBEMOB U IJIOMIAJEH MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX (DUTYp, HAYYUTH peIlaTh 3ajadyd Ha
HaXOXJIeHne 00bEMOB U TUIONIA/IeH TOBEPXHOCTEM.

N3ydyenne o0beMOB 0000IIaeT W CUCTEMATH3UPYET MaTepuail TUIAHUMETPHUH O TIOMAAIX MiIockux (uryp. Ilpu BeIBOIE
dbopmynr 00BEMOB HCTIONB3YeTCs MpUHIMN KaBaibepr. ITO MO3BOISAET YACTO TECOMETPUUECKUMHU METOAAMH, 0€3 MCIOIb30BaHUs
WHTErpajia Wik TMPENeabHOTO Tepexoa, HaHTH 00BheMbl OCHOBHBIX MPOCTPAHCTBEHHBIX (DHUTYp, BKIIOUAss OOBEM IIapa W €ro
yacTei.

[IpakTrueckast HaPABICHHOCTh ATOW TEMBI ONPEACIIICTCS OOJBIITMM KOJIMYECTBOM Pa3HOOOPA3HBIX 3a/1a4 Ha BHIUUCIICHUE
00BEMOB U TUIONIAJIEH TOBEPXHOCTEH.

IToBTopenue (14 4.)

Hean: nosmopenue u cucmemamuzayus mamepuana 11 knacca.

Henu: moBTOpUTh M OOOOIIUTH 3HAHWSA U YMEHUS, y4alIMXCS Yepe3 pEeIICHUE 3ajad IO CIEAYIOIMIUM TeMaM: METOJ
KOOPJIMHAT B POCTPAHCTBE; MHOTOTPAHHUKH; TEJIa BpAIlleHUs; 00BEMBI MHOTOTPAHHUKOB U TEJT BPAIIICHUSI.

TpeGoBaHus K YPOBHIO IOATOTOBKH BbIIYCKHHMKOB.
B pe3yabTare u3yyeHusi MATEMAaTHKH HA 0230BOM YPOBHE YUYCHHK JO0JI/KEH:
3HAMb/NOHUMAMb

e 3HAYECHHME MATEMAaTUYECKOM HAYKHU Ul PELICHUS 3a/1a4, BOSHUKAIOLIMX B TEOPUM U NPAKTUKE; IMIMPOTY U B TO XKE BpeMs
OTPaHUYECHHOCTh IIPUMEHEHHS] MATEMATUYECKUX METOJOB K aHAJIU3y U UCCIIEA0BAaHUIO IPOLIECCOB U SIBJICHUHN B IPUPOAE U
OOILIECTBE;

e 3HAUYEHHUE NMPAKTUKU BONPOCOB, BOHUKAIOIIMX B CAMOM MaTreMaTuke is (POPMHUPOBAHHS U Pa3BUTUS MATEMAaTUYECKOU
HayKH; UCTOPUIO Pa3BUTHUS IIOHATHUSA YUCIA, CO3AAHUSI MATEMATUYECKOTO aHAIN3a, BOSHUKHOBEHHUS U Pa3BUTHS T€OMETPHH;

e YHUBEpCAJbHBIN XapakTep 3aKOHOB JIOTMKHA MAaTEMaTHUYECKUX PACCYKACHUM, NX MPUMEHUMOCTh BO BCEX 00JIACTIX YeIOBe-
YECKOU AEATEIILHOCTH;

® BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX IIPOLIECCOB OKPYKAIOIIETO MUPA;



Auredpa

ymemb

BBITIOJIHATh apuU(PMETHUYECKUE JEeUCTBUSI, COUYeTas YCTHbIE W MHCbMEHHbIE NPUEMBI, MPUMEHEHUE BBIUYMCIUTEIBHBIX
YCTPOMCTB; HAXOAUTh 3HAUCHUS] KOPHS HATypalbHOM CTENEHH, CTETIEHH C pallMOHAIBHBIM IMOKa3aTesneM, Jiorapudma, mc-
MOJIb3ys TP  HEOOXOJAMMOCTH BBIUMCIUTENbHBIE YCTPOUCTBA; MOJIb30BATHCS OLEHKOW M MPUKUIAKON MPU MPaKTUYECKUX
pacuerax;
IPOBOJUTH MO U3BECTHBIM (hOPMYJIaM U MpaBWiIaM MpeoOpa3oBaHus OYKBEHHBIX BBIPAKEHUMN, BKIIOUYAIOIIUX CTEIEHU, pa-
JUKAJTBI, TOTapu(MbI 1 TPUTOHOMETPUIECKHE (DYHKIIHNH,
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUMN, OCYIIIECTBIISAS HEOOXOIUMbIE MOJICTAHOBKHU U MPE0Opa30BaAHMS;
HCII0JIb30BATH MPUOOPETEHHbIC 3HAHUS M YMEHUS B IPAKTHYECKOM AeSITeJIbHOCTH U NMOBCEHEBHOM KU3HU 1JISA:
MPaKTUYECKUX pacu€ToB mo dopmysiaMm, BKIOYas GOpMYJIbl, COEpKaIUE CTENEHU, paiuKaibl, JJOrapu(Mbl U TPUTOHO-
MeTpuYeckue (PYHKIIMH, UCIOJB3Yysl MPU HEOOXOAMMOCTH CIPABOYHBIE MaTepuaibl M MPOCTEUIINE BBIYUCIUTEIIbHBIC
yCTPOMCTBA,;

DOyHKUUM U rpapuku

yMeTh

OTIpeEIATh 3HaUeHHEe (PYHKLMHU 10 3HAYEHUIO apryMEHTa IPU Pa3IMYHbIX crioco0ax 3ai1anus QyHKIUN

CTPOUTH IpaUKN N3YYEHHBIX (DYHKIIMIA;

OIUCHIBATh MO TpaQUKy U 68 npocmetuuux cay4asax no gopmyne MOBEAEHUE U CBOMCTBA (DyHKLMH, HAXOAUTH IO rpaduky
(yHKUIMY HanOoJIbIIME U HAUMEHBILINE 3HAYEHUS;

peliaTh ypaBHEHUs, MPOCTEUIIINE CUCTEMbI YPaBHEHUM, UCTIONb3Ys c8oticmea (yHKyui U NX rpauKoB;

HCIIO0JIb30BAThH HpHOﬁpeTéHHble 3HAHUHA U YMCHHUS B HpaKTI/I‘leCKOﬁ JeSITeJIbHOCTH U MOBCEAHEBHOM "KU3HHU JIJIsI:

OMHCAHUS C MOMOIIBIO (PYHKIIMH Pa3IMYHBIX 3aBUCUMOCTEH, MIPEACTABICHHS UX IpaPUUeCcKu, HHTEPIIPETAIluU TpadUKoB;
Hayajia MmaTreMaTu4ecKoro aHaJjimsa

yMeTh

BBIYMCIIATH POU3BOIHBIC U NEPEO0Opa3Hble YIEMEHTAPHBIX (DYHKIIMM, UCTIONb3Ys CIIPABOYHBIE MaTEpUAIbI;

UCCJIEIOBATh B MPOCTEHIIMX Cilay4asx (PyHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh HAWOOJBIIME U HAUMEHBIIUE 3HAUCHUS
(GyHKUUNA, CTPOUTH TPa(UKH MHOTOUWICHOB U NPOCMeEUUX payuoHaIbHblX (yHKYull ¢ UICTIOJIb30BAaHUEM alllapaTa MaTeMa-
TUYECKOIO aHAJIN3a;

BLIYUCTAMb 8 NPOCMEUUUX CYUASAX NA0WAOU C UCNONIb308AHUEM NEPEOOOPAZHOU



HCII0JIb30BATh NPUOOPETEHHbIC 3HAHUS M YMEHUS B IPAKTHUYECKOM AeSITeJIbHOCTH U NMOBCEHEBHOM KU3HU JIAA:
pelIeHUs] MPUKIAAHBIX 3a/lad, B TOM YHUCJIE COLUATBbHO-DPKOHOMUYECKUX U (PU3NYECKUX, HA HauOOJIbIlIMEe U HAUMEHbBIIINE
3HAYEHUS, HA HAX0KICHUE CKOPOCTH U YCKOPEHUS;

YpaBHeHMs U HEPABEHCTBA

yMeThb

pelaTh pauroHalIbHbIE, IOKa3aTeNbHbIE U Jorapu(pMUUECKUe YpaBHEHUSI U HEPABEHCTBA, npocmeluiue uppayuoHaibHule
U MpU2OHOMEempu4ecKue YypasHeHus, ux Cucmemol;

COCTABJIATh YPABHEHUS U HEPA6eHCmea 110 YCIOBUIO 3aa4y,

MCIIOJIb30BAaTh JJI MPUOIMKEHHOTO PEIICHHS] YPAaBHEHUI U HEPABEHCTB rpapuueCcKuil METO;

M300pakaTh HA KOOPAMHATHOM MJIIOCKOCTH MHOKECTBA PEIICHUN MPOCTEUIINX YPABHEHUN U UX CUCTEM;

HCIO0JIb30BAaTh NPHOOPETEHHBIC 3HAHUSA U YMEHHUS B IPAKTUYECKOM AeATeJbHOCTH U NOBCEAHEBHOM KM3HU JISA:
IIOCTPOCHMS U UCCIEAOBAHU IPOCTEUIINX MATEMATHYECKUX MOJIETIEH;

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHN U TEOPHH BEPOATHOCTEN
yMeTh

pemaTh NpocTeiire KOMOMHATOPHBIE 3a/1a4M METO/I0M IIepedopa, a TAKXKE C UCIOIb30BAHUEM U3BECTHBIX (HOPMYJT;
BBIYMCIIATH B MPOCTEHIINX CIy4YasixX BEPOSITHOCTU COOBITUI HAa OCHOBE MOJICUETA YUCIIA UCXOJI0B;
HCIO0JIb30BAaTh NPHOOPETEHHBIC 3HAHUSA U YMEHHUS B IPAKTHYECKOM AeATeJTbHOCTH U MOBCEHEBHOM KM3HHU JIS:
aHaJIM3a peaJIbHbIX YMCIOBBIX IaHHBIX, IPEACTABICHHBIX B BUJE JUarpaMm, rpauKkos;
aHanu3a uH(GOpMAaIMU CTATUCTHYECKOTO XapaKTe

I'eomeTpus

yMeTh:

pacro3HaBaTh Ha YepTeKaxX U MOJCIAX MPOCTPAHCTBCHHBIC (DOPMBI; COOTHOCHUTH TPEXMEPHBIC OOBEKTHI C MX OIMUCAHUSIMH,
1300paKEHUSIMU;

OIMCHIBATh B3aMMHOE PACIOJIOKECHHUE MPSIMBIX M INIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATH CBOM CYXXJIEHUS 00 3TOM
PaCIOJIOKEHHUU;

aHAJIM3UPOBATh B MPOCTEUIINX CITyYasiX B3aHMHOE PACIIOIOKEHHUE OObEKTOB B IIPOCTPAHCTBE;

N300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYIJIBIE TeJia, BHITOIHATH YEPTEIKU 0 YCIIOBUAM 3a]1a4;

CTPOHUTH MPOCTEHINNE CCUSHUS KyOa, MPU3MBI, THPAMHM/IbI;



pemarh MIaHUMETPUIECKHE U MPOCTEUIITNE CTEPEOMETPUUSCKHUE 3a7a4i Ha HAXOXKICHUE TEOMETPUUICCKUX BEIUYHH (IJIHH,
yIJIOB, IUIONIAaeH, 00bEMOB);

UCIIOJIb30BAaTh IIPH PEUICHUN CTEPCOMETPUICCKHX 33]1a4 IJITaHUMETPUICCKHUE (PAKThI 1 METOIBI;

IIPOBOJIMTH JIOKA3aTEIbHBIC PACCYKICHUS B XO/IC PEIICHUS 33/1au.

Hcnoab30BaTh NPHOOPETEHHDbIE 3HAHUA M YMEHHs B IPAKTHYECKOI TesITeJIbHOCTH M TOBCETHEBHOM *KU3HM JIJIS:
UCCIICIOBaHUs (MOACIMPOBAHUS) HECIIOKHBIX IMPAKTUTBCHHBIX TEJ MPH PEIICHHHM MPAKTUYCCKHUX 3ajad, WCIIONB3Ys TpU
HEOOXOIMMOCTH CIIPABOYHUKH M BHIUUCIUTEIBHBIC YCTPONCTBA.

3HAYCHUE MATEMAaTUYCCKOW HAyKW JJI PEIICHUsS 3a7ad, BO3HUKAIOIIMX B TCOPUU W IMPAKTHKE; IIUPOTY U B TO KE BPEMS
OTPaHUYCHHOCTHh MPUMCHECHHUS MaTeMaTHICCKUX METOJOB K aHAIM3y W MCCIICIOBAHUIO MPOIECCOB U SABJICHUN B MPUPOJIE U
00IIIeCTBE;

3HAYEHUE MPAKTUKH W BOMPOCOB, BOSHUKAIOIINX B CaMOW MareMaTHke, Uil (DOPMHUPOBAHUS M PA3BUTHS MaTeMaTHYCCKOU
HayKH; UICTOPHUIO Pa3BUTH MOHATHS YMCTIA, CO3/IaHNS MaTEMaTHIECKOTO aHaIN3a, BOSHUKHOBEHUS U Pa3BUTHSI TEOMETPHUH;
YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTHKHM MaTEeMaTHYECKUX PACCYXKIACHUN, HUX IPUMEHHMOCTh BO BCEX 00JIACTIX
YeJIOBCUCCKOM JACATCILHOCTH;

BEPOSTHOCTHBIN XapaKTep pa3INYHBIX MPOIIECCOB OKPYKAIOIIETO0 MUpa.



