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IosicHuTeBLHAA 3aNUCKA

PaGouass mporpamMma y4eOHOTO mpenMera CpeaHero ooOmero odpasoBaHus «MaremaTrkay SBISETCS COCTaBHOM
YacThl0  OCHOBHOH o0pa3oBaTenbHOM  MpOrpaMMbl  cpemHero o0miero  o0pa3oBaHUs  TOCYIApCTBEHHOTO
poeccHoHaIbHOTO 00pa3oBaTeNbHOTO yupexaeHus «I umuasmus uckyccts mpu ['nmaBe Pecrryommkn Komm» nmenn H0.A.
Crimpu10HOBa ¥ COCTABJICHA B COOTBETCTBUU!

C OCHOBHBIMHU TOJOKeHUsIMA DeliepanbHOro rocyJapcTBEHHOTO 00pa3oBaTeIbHOTO CTaHIapTa CpelHero OOLIero
oOpa3zoBanus (npuka3 Munoopaayku PO Ne 413 ot 17 mas 2012 1.);

C OCHOBHBIMH TONOXKeHUsIMH DenepanbHOT0  TOCYJapCTBEHHOTO 00pa3oBaTenbHOTO  craHmapTa (omoOpeH
pemennem ot 12 aprycra 2022 . Ne 732) (Buecensl m3meHeHus B 2023 r. B wactu [lmaHumpyembIX pe3ymbraTtoB W
ConepxaHus;

CUCTEMOM B3TJISI0B Ha 0a30BbI€ MPUHIUIIGI, [IEJIH, 33/1a4l W OCHOBHBIE HANPABJICHHUS Pa3BUTH MaTeMaTHIECKOTO
obpaszoBanns B Poccuiickoit deneparui, u3I0KEHHBIMA B KOHIENIIMYM pa3BUTHI MaTeMAaTHUECKOTO0 OOpa3oOBaHHS B
Poccuiickoit ®enepamyu (pacnopsbkenue IIpaBurenbctBa Poccuiickoit ®enepanmu ot 24 nexadps 2013 r. N 2506-p),
pexomenpanusamu llpumepHbix pabounx mporpammam: Martemaruka 10-11 xmaccel, cocraButens bypmuctpoBa T.A.
(Anrebpa 1 Havanma maremaTmdeckoro ananm3a. COopHuK pabounx mporpamm. 10-11 kiaccer 6a30BBIH M yTiTyOJICHHBIHN
YPOBHH; 1MOcoOue s yuuTesei obOieo0dpazoBaTeNbHbIX yupexacuui -M.: [Ipocsemenue, 2016; ['eomerpus. COOpHUK
MpUMEpHBIX paboumx mporpamm. 10-11 kmaccel : yue0. mocoOue jyis 00IIeo0pa3oBaT. opraHu3aluii : 0a30BBIA U
yray6u. yposau / [cocT. T. A. bBypmuctpoBa]. — 4-e m3n. — M. : [IpocBemenue, 2020)

Pabouas ygeOHast mporpamMma He COACPKHUT PacXoXKACHUU ¢ aBTopckumu mporpammamu LA, Amnmosa, FO.M.
Konsruna, M.B. Tkauesa, H.E. ®enoposa, M.U. 11labynuna, (AnreOpa u Hayaga MateMaTHueckoro aHanuza. COOpHHUK
pabounx mporpamm. 10-11 kmaccel 6a30BBIH W yriyOJeHHBIH ypOBHH; TocoOWe Ui yduTesei o0meo0pa3oBaTebHbBIX
yupexaenuil. - M.: IIpocsewenune, 2016.; Atanacsna JI.C., byty3os B.®., Kagomues C.b., Ilo3usak 3.I'., Kucenesa JI.C..
I'eomerpus. (COopHUK TpUMeEpHBIX paboumx mporpamm. 10— 11 kmaccel : y4e6. mocobue st obmieoOpas3oBart.
opranuzanuii : 6a30BbIil 1 yriyoun. yposHH / [cocT. T. A. Bypmuctposa]. — 4-e u3n. — M. : [IpocBemenne, 2020. — 159
c. — ISBN 978-5-09-072802-7).

[IporpamMma aetanu3upyeT W pacKpblBaeT COAEp)KaHHE CTaHIApTa, OMpeAelseT OOLIYIO CTpaTerHio OOydeHHs,
BOCIIMTAHUA W PpasBUTHA YUallUuXxCsa CpeaACTBaMU yqe6Hor0 npeaMera B COOTBETCTBMU C NECIAMU HU3YUYCHHUA
MaTeMaTHKH, KOTOPBIE OIPEENeHbl CTaHIapTOM.

OO0y4eHre OCyIECTBISIETCS IO CIEYIOINM YIeOHUKaM:

1. ILA. Amumos, IO.M. Komsarun, M.B. Tkauea, H.E. ®enoposa, M.U. Illabynun. AnrebOpa u Hauaia
MaTtemarrdeckoro aHanmmsa 10-11 xmaccel 6a30BbIi U yriy0ieHHbIH ypoBHU M: [IpocBemenne 2020 .

2. JI.C. Aranacsn, B.®. byry3os, C.b. Kamommer, O.I'. Ilo3nsk, JI.C. KuceneBa. I'eomerpust 10-11 xmaccer
0a30BbIl 1 yriyOsieHHbIl ypoBau M.: [Ipoceemenue, 2020 .

O0mas xapakTepucTHKa pado4eil NporpaMmsl

Pabouas nmporpamma 1o MareMaruke 00ecreunBaeT JOCTIKEHHE 00ydaloIMHUCs 00pa30BaTeIbHbIX PE3ybTaToB B
COOTBETCTBUU C TpeboBaHusMHU, ycTaHoBIeHHBIMEH OT'OC COQO, ompeensier Lenu, 3a/ladu, IUIaHUpyeMble pe3ylbTaThl,
coziep’KaHue U OPraHU3aIMI0 00pa30BaTeNIbHOM AEATENFHOCTH Ha YPOBHE CpeHEero o0mero o0pa3oBaHus U peaau3yercs
I'mmHaszueli uepe3 ypouyHYIO JAEATENBHOCTH C  coOmomeHHMeM TpeOOBaHMH  TOCYAapCTBEHHBIX — CAHUTAPHO-
3MUAEMHUOIOTHIECKUX MIPABUI U HOPMATHBOB.

[IporpamMma comepkuT TpH pazziena: [eNeBOH, CoIepKaTeIbHBIN 1 OpraHU3allHOHHbIH.

VY4eOHblil mpeAMET MaTeMaTHKa BXOJUT B IPEIMETHYIO 00nacTs «Maremaruka, nHpopmaruka u UKT».

Marematrka 3aHIMaeT 0c000€ MECTO B HayKe, KyJIbType B OOIECTBEHHOM KU3HU, SBIISSACH OJHON M3 BAXKHEUIIINX
COCTaBJISIOIINX MHPOBOTO HAyYHO-TEXHUYECKOTO Mporpecca. M3ydeHne MaTeMaTHKH UTPaeT CHCTEMOOOPa3yOIIyI0 POIb
B 00pa30BaHUM, pa3BUBas IO3HABATEIbHBIE CIIOCOOHOCTH Y€JIOBEKa, B TOM YHMCJIE K JIOTHUECKOMY MBIIIUICHUIO, BIUAS Ha
npenojaBaHue Ipyrux AWCHMIUIMH. KayecTBeHHOe MaTeMaTHyeckoe 00pa3oBaHHE HEOOXOOUMO KaXIOMY Ui €ro
YCIICIIHOW HU3HHU B COBPEMEHHOM OOIIECTBE.

MaremaTtnyeckoe 00pa3oBaHME — 3TO HCHBITAHHOE CTOJIETHSAMH CPEICTBO HMHTEIUIEKTYyaJlbHOTO PAa3BUTHS B
YCIOBHSIX MaccoBOro oOyueHus. Takoe pa3BUTHE OOECIEUMBACTCS NPHUHATHIM B KauyeCTBEHHOM MaTeMaTH4ecKoM
00pa3oBaHUN CHCTEMATHYECKUM, JICYKTUBHBIM H3JI0KCHUEM TEOPHH B COUYETAHHWW C PEHICHHEM XOPOIIO IMOJI00PaHHBIX
3aja4. Y CIeIHoe H3yuYeHHe MaTeMaTUKU O0JIeryaeT 1 yiaydllaeT U3yuyeHHe APYIUX yueOHbIX TUCIMIUIMH.

MaremaTuka Haubosnee TouHas u3 Hayk. [loaTomy yueOHbIi npenmer «MaremMaTrukay 00JalaeT HCKIIOUUTETbHBIM
BOCIIUTATEIbHBIM IIOTCHLMAJIOM: BOCIUTHIBAET HHTEIUIEKTYaJbHYI0 KOPPEKTHOCTb, KPUTUYHOCTh MBIIUIEHUS,
CIIOCOOHOCTh pa3iau4aTh OOOCHOBAaHHbIE W HEOOOCHOBAHHBIC CYKACHHS, NMPUydYaeT K IMPOJODKUTEIBFHON YMCTBEHHOH
NESITETLHOCTH.

B mpouecce mareMaTHueckoil NEATENBHOCTH B apceHal IMPHUEMOB M METONOB YEJIOBEUYECKOTO MBIIIIEHUS
€CTECTBCHHBIM 00pa30M BKIIOYAIOTCS HMHAYKIMSA M JeAyKunus, oOOOIIeHMe W KOHKPETH3alus, aHaJIW3 U CHHTE3,
KjnaccuuKalug W cucTeMaTu3auusi, abctparupoBaHue W aHanorus. OOBEKTHl MaTEMAaTHYECKUX YMO3AKIIOUCHUH H
NpaBWiIa WX KOHCTPYUPOBAHUS BCKPHIBAIOT MEXaHW3M JIOTHYECKUX IIOCTPOCHHH, BBIPa0ATHIBAIOT yMEHHE
(bopMynupoBaTh, 000CHOBBIBATh U JOKA3bIBAThH CY>KJICHHUS, TEM CAMbIM Pa3BUBAasl JIOTUUECKOE MBIILIJICHUE.



Hcnonp3oBanne B MaTeMaTHKe HapsALy ¢ €CTECTBEHHBIM HECKOIBKMX MaTeMaTHYECKUX S3bIKOB Ja€T BO3MOXKHOCTD
pa3BUBaTh y OOyYAIOMIUXCS TOYHYIO, JJAKOHWYHYIO, HHQOPMATHBHYIO pedb, YMEHHE OTOMpaTh HawOoJee IMOAXOJIsIIIe
S3BIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHE U TpaHUecKre) CPeaCTBa.

Maremarndyeckoe oOpa3oBaHHe BHOCHUT CBOH BKIaj B (popMupoBaHHe 00MmIeH KyIbTyphl YenoBeka. HeoOxoanMeim
KOMITOHEHTOM OOIIel KyJIbTYphl B €€ COBPEMEHHOM TOJIKOBAaHWHW SBISETCS 0OIee 3HAKOMCTBO C METOJaMHU ITO3HAHUS
JeHCTBUTEIBHOCTH. V3yueHne MaTeMaTuki COCOOCTBYET ICTETUUECKOMY BOCIIUTAHHUIO YEIOBEKa, TOHUMAHHUIO KPACOTHI
W U3SIIECTBa MAaTEMAaTUYECKUX PACCYKACHUH, BOCIPUSITHIO TEOMETPUIECKHUX (DOPM, YCBOCHHUIO 1€ CHMMETPHHU.

Hcropus pa3BuTus MaTeMaTHYECKOTO 3HAHUS NAaeT BO3MOKHOCTH IOIIOJIHUTH 3arac MCTOPUKO-HAYYHBIX 3HAHUI
oOyJarommxcs, cOpMHPOBATh y HUX MPEICTaBICHAE O MaTeMAaTHKE KaK 4aCTH OOIIeueI0BEYeCKON KyIbTYPHI.

J171st MHOTHX IIKOJIbHAS MaTeMaTHKa SABJSETCS HeOOXOAUMBIM 3JIEMEHTOM MPeanpoecCHOHANIBHON MTOATOTOBKH.

Msydenne kypca MaTeMaTHK{ Ha 0a30BOM YpOBHE HAIIPABIECHO HA JIOCTIDKEHHE CIEIYIOIINX 1eei:

MOBBIIIIEHHE OOIIEKYIFTYPHOTO YPOBHS HYelOBeKa M 3aBepiIeHHe (OPMHUPOBAHHS OTHOCHUTENHHO IIEIOCTHOM
CHCTEMBl MaTeMaTHYeCKHX 3HAHUH Kak OCHOBBI JIOOOM MpoecCHOHANbHOW  AEATENILHOCTH,  HE  CBA3aHHOW
HEIMOCPEACTBEHHO C MAaTEMaTHKOM.

B cootBercTBHM ¢ mpuHATONH KoHIenmmed pa3BHUTHS MaTeMaTHYeCKOTro oOpazoBaHus B Poccmiickoit demeparun
MaTeMaTHYecKoe 00pa3oBaHUE JODKHO PelIaTh, B YACTHOCTH, CIEAYIONINE KITIOUEeBbIE 3a/1a4H:

® [IPEIOCTABIIATh KAKIOMY OOyYaromeMycsi BO3MOXXHOCTh JIOCTIDKCHHSI YPOBHS MAaTeMaTHYeCKHX 3HAHMIA,
HEO00XO0IUMOTO JIJIs TaIbHEHIICH YCIICITHOM KU3HU B OOIIECTRE;

e o0ecreynBaTh HEOOXOAUMOE CTpaHE YMCIIO BBHITYCKHUKOB, MaTeMaTH4YecKas IMOATOTOBKA KOTOPBIX JOCTaTOYHA
JUIS TIPOJOJDKEHHsT 00pa3oBaHWsS B Pa3iMYHBIX HAMPABICHUSAX H JUISI TPAKTHYECKON NEATENbHOCTH, BKIFOYAs
MperoAaBaHie MaTeMaTHKH, MAaTEMaTHIECKHE UCCIeIOBaHM, paboTy B chepe MHPOPMAIIMOHHBIX TEXHOIOTHHI H JIp.;

e 00cCTICUnBaTh JOCTIDKCHUSA OOYUAIOMIUMHUCS 00pa30oBaTEIbHBIX PE3YIIFTATOB B COOTBETCTBHH C TPEOOBAHHUIMU,
ycTaHOBIeHHbIMU DenepalbHBIM TOCYJapCTBEHHBIM O0Opa30BAaTENbHBIM CTaHIAAPTOM CpEIHEro oOIIero o0pa3oBaHMs
(mamee — ®I'OC COO);

® o0ecreynBaTh IPEEMCTBEHHOCTh OCHOBHBIX OOpa30BAaTENbHBIX MPOrPaMM HAYaJbHOTO OOIIETr0, OCHOBHOTO
o01ero, cpemHero oomero, mpodeccHoHaIbLHOTO 00pa30BaHMS;

©CO3/aBaTh YCIOBWS [UIA Pa3BUTHI W caMopealn3alui OoO0yJaroImuxcs, s (OPMUPOBAHHUS 3I0POBOTO,
0€3011acHOT0 U SKOJIOTHYECKH 11e1eco00pa3Horo 00pasa KHU3HU 00yqaloINXCs;

® B OCHOBHOM OOIIIEM U CpeaHeM O0IIeM 00pa30BaHUM HEOOXOAMMO TMPETyCMOTPETh MOATOTOBKY O0YYArOIINXCS B
COOTBETCTBHM C HMX 3alpOCaMH K YpPOBHIO MOJTOTOBKM B cdepe maremMarnieckoro obOpazoBaHus. COOTBETCTBEHHO
BBIIETISIIOTCS] TPU HAIIPABJICHUS TPEOOBaHUI K pe3ylibTaTaM MaTeMaTHIECKOTO 00pa30BaHUS:

- [IpakTHKO-OpUEHTHPOBAHHOE MaTeMaTHYeCKoe 00pa3oBaHme (MaTeMaTHKA JUIs )KU3HH).

- MaremaTHka Ui HCHOJNB30BaHWS B TNpodeccHH, He CBSI3aHHOW C MaTEeMaTHUKOM.

- TBopueckoe HarpaBlieHHe, Ha KOTOPOE HAIIEIEeHbI Te 00yJaronuecs, KOTOpble TUIAHUPYIOT 3aHUMAThCS TBOPUECKON U
HCCIIeIOBATEIHCKOM PabOoTO#l B 00JIaCTH MaTEMAaTHKH, (U3WKH, SKOHOMHKH W JIPYTHX OOJACTSX.

B coorBerctBun ¢ 3akoHOM «OO0 oOpazoBanuu B Poccuiickoit @enepanum» (ct. 12 m. 7) opraHuzanmy,
OCYIIECTBIISIONINE 00pa30BaTENbHYIO ICATENBHOCTh, PEATH3YIOT 3T TpeOOBaHHWS B 00pa30BATENBFHOM IPOIIECCE
¢ y4€TOM TIPUMEPHOH OCHOBHOW OOPa30BaTENBHON IMPOTPaMMBI  Kak Ha OCHOBE y4e0HO-METOIMIECKHUX
KOMITJIEKTOB COOTBETCTBYIOMIETO YpOBHS, BXoasmmx B DenepanpHpiii nepedueHh MOuH P®, Tak U ¢ BO3MOXHBIM
WCIIOJIb30BaHNEM HWHBIX HCTOYHHKOB ydeOHOW wuHpopmannu (yueOHO-METoqudeckne mocoOus, oOpazoBaTelbHBIC
TIOPTAJIBI M CAUTHI U Jp.).

Henn ocBoeHus: mporpamMmbl 0a30BOTO YPOBHS — OOecTieueHre BO3MOXKHOCTH WCIOJB30BAHMS MaTeMaTHYECKIX
3HAHWA W YMEHHH B TIOBCEJHEBHON J>KM3HM M BO3MOXXHOCTH YCHEIIHOTO TPOJODKEHHS 0O0pa3oBaHUs TIO
CIICLUATIBHOCTSM, HE CBS3aHHBIM C MPUKIATHBIM HCIIOJNb30BAHUEM MaTeMaTHUKU. BHYTpU 3TOro ypoBHS BBIAEISIFOTCS
JIBE pa3IMYHbIC IPOTrPAMMBIL: KOMHEHCUPYIOWas 6A306as N OCHO8HAS 6A3064s.

Komnencupyromas 6a3zoBast mporpaMMa COJIEPKUT PacIIMPEHHBIN OJOK MOBTOPEHHS W MpeIHa3HA4YeHa IS TeX,
KTO 10 PA3JINYHBIM NPUYMHAM I0CIIE OKOHYAHUS OCHOBHOM ILKOJIBI HE UIMEET JOCTAaTOYHOM MOATOTOBKH I yCIIEUTHOTO
OCBOCHHS pa3zesioB aureOpsl U Hayall MaTeMaTHYECKOro aHaIn3a, TeOMETPHH, CTATUCTHKH U TEOPHH BEPOSTHOCTEH 110
nporpaMMme cpeHei (osHoH) 0011eo0pa3oBaTeIbHOM HIKOJbI.

IIporpaMmMa mo maremMaTwike Ha 0a30BOM YypOBHE NpeqHa3HadeHa Il OOydYalomUXcs CpeAHed IIKOJIbBI, He
WCTIBITHIBABIIUX CEPHE3HBIX 3aTPYJHEHUI Ha MPEIbIAYIIEro YPOBHS 00yUCHHS.

OOyuaromuecs, oCcyIecTBIsIOMUe 00yueHue Ha 0a30BOM YypOBHE, NOJDKHBI OCBOMTH OOIIME MaTeMaTH4ecKue
YMEHHS, HEOOXOIUMBIE JJISl )KU3HW B COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHH IOJYYal0T BO3MOXXHOCTh M3YYHTh
npeaMeT Tiy0oke, ¢ TeM, YTOObI B JalbHEHIIeM MpH HEOOXOAMMOCTH M3y4aTh MAaTeMaTHKY Ui MPO(ecCHOHaIbHOTO
MPUMEHEHUS.

Pabogas mporpamma o MareMaTuke cocTaBiieHa Ha OCHOBE [IpuMepHOi mporpaMMBbl IO MATEMATHKE OCHOBHO20
0a306020 yposHs C BKIIOUECHHEM DIIEMEHTOB KOMNEHCUpyoue2o 6a306020 ypoghs. ITo 00yCIOBIEHO TeM, uTo 10 Kimacc
'umuazun GopMupyercs U3 00yHaroMUXCsl, MPOAOIDKAIOIINX 00ydeHre TI0 JONOIHUTENBFHBIM IPEAPOdecCHOHATBHBIM
mporpammaM «Apxutekrypa», «MckyccrBo tearpay (7-11 kmaccel) u 00yJarommxcs, MOCTYIHUBIINX Ha OOydeHHUE I10



o0Iepa3BUBaroIiel mporpaMme «ITHOKYIBTYpHOE obpasoBanme» (10-11 kmacchl) M3 pa3IHYHBIX 00Pa30BATENBLHBIX
OpraHu3alivii, UMEIOIINE pa3Hbli YPOBEHb MNPEIMETHOW MOJATOTOBKH. BKIIIOUEHHE 3JIEMEHTOB KOMIIEHCHPYIOLIETO
0a30BOT0 YPOBHS TIO3BOJIUT «BBIPOBHATHY» YPOBEHb C(HOPMHUPOBAHHOCTH IPEIMETHBIX yYMEHUH y oOyduaromuxcs 10
KJ1acca, MOJITOTOBUTh MX K OCBOSHUIO IIPOTrpaMMEbl mpeaMeTa «MaTemaTrnka» Ha CTapiieil CTyIeH .

[puHIUNBI 1 TOAX0AbI K (OPMHPOBAHUIO padoUei MPOrpaMMbl

Mertononoruyeckoit ocHoBoit @D®I'OC COO sBaseTcss CHUCTEMHO-ICATEILHOCTHBIA MOAXOA, KOTOPBIU
MIpeIoaraeT:

(hopMHIpOBaHHE TOTOBHOCTH O0YJAIONTNXCS K CAMOPA3BUTHIO M HENPEPHIBHOMY 00pa30BaHUIO;

MPOEKTUPOBAHUE M KOHCTPYHUPOBAHHUE Pa3BUBAIOIICH 00pa30BaTEILHON Cpebl OPTaHU3alluK, OCYIIECTRIISIONMICH
00pa30BaTeIbHYIO ACSITETHHOCTH;

aKTUBHYIO Y4€OHO-TIO3HABATENBHYIO JIEATEIEHOCT 00yUJaIOIIIXCS;

MOCTPOCHUE O00Pa30BaTEIIBHON NEATSIIBHOCTA C Y4YETOM WHJAWBHYadbHBIX, BO3PACTHBIX, ICHXOJOTUYCCKHX,
(hU3HOIOTHYECKUX OCOOCHHOCTEH U 310POBbs 00yYaIOIITUXCSL.

Pabouas mporpamma GopMUpPYeTCsl ¢ YIETOM IICHUXOJIOTO-TIeITarOTHYeCKUX 0COOCHHOCTEH paspuTus aereidt 15-18
JICT, CBS3aHHBIX:

¢ (dopMupoBaHHEM Yy OOYYArOIIUXCS CHCTEMbl 3HAYMMBIX COIMAJIBHBIX M MEKIUYHOCTHBIX OTHOIICHUH,
[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPaXKAIOIINX JIMYHOCTHBIE U TPAKJAHCKUE ITO3UITUH B AEATEIHHOCTH, IIEHHOCTHBIX
OpHEHTAINH, MHPOBO33PEHMUS KaK CHUCTEMBI OOOOIIEHHBIX NPEICTaBIEHHH O MHpE B IEIOM, 00 OKpyXaromen
JIEHCTBUTEIBLHOCTH, IPYTUX JIIOJSX U CaMOM ce0e, TOTOBHOCTH PYKOBOJICTBOBATHCS UMH B JCSITCILHOCTH;

C TIEPEX0/IOM OT YYEeOHBIX NEHCTBHIA, XapaKTePHBIX TSI OCHOBHOW IIKOJIBI M CBS3aHHBIX C OBJIAJIcHUEM y4eOHOM
JIESTEIbHOCTEI0O B €IMHCTBE MOTHBAI[MOHHO-CMBICIIOBOTO W ONEPAIlIOHHO-TEXHUYECKOTO KOMIIOHEHTOB, K y4eOHO-
po(heCCUOHANBHON ACATENBHOCTH, PEaIM3YIONICH Mpo(ecCHOHAIbHBIE W JIMYHOCTHBIC YCTPEMJICHUS OOYYaroIIUXCs.
Benymee mecto y oOyyaromuxcsi Ha YpOBHE CpeIHEro oOOIIero oOpa3oBaHMS 3aHUMAIOT MOTHBBI, CBSI3aHHBIC C
CaMOOTIpe/IelIEHUEM U TIOJITOTOBKOW K CaMOCTOSTEIHHOHN JKM3HHU, C JAIBHEHIINM 00pa30BaHUEM M CaMOOOpa30BaHHUEM.
OTH MOTHUBBI IPHOOPETAIOT JIUYHOCTHBIN CMBICII U CTAHOBSITCS JICHCTBCHHBIMH;

C OCBOCHHMEM BHJIOB [EATCILHOCTA II0 TIIOJIYYCHHUIO HOBOTO 3HAaHHS B paMKax Y4YeOHOTO IMpeaMeTa, ero
MpeoOpa3oBaHMUIO U MPUMEHEHUIO B yUEOHBIX, YIeOHO-TIPOEKTHBIX U COMMATBHO-TIPOSKTHBIX CUTYAIIHSIX, C TOSBICHUEM
WHTEpeca K TEOPETHUYECKUM IpoliieMaM, K CII0cO0aM TIO3HAHWS M y4YeHHs, K CaMOCTOSITEIhHOMY TOWCKY Yy4eOHO-
TEOPETUYECKUX MPOOJIeM, CIIOCOOHOCTH K TIOCTPOSHHUIO MHIUBUAYAIbHON 00pa30BaTe/IbHOM TPACKTOPUH;

¢ QopmupoBaHHEeM Yy OOYYarOIIMXCS HAyYHOTO THIIA MBIIUICHUS, OBJIAJCHHEM HAyYHOH TEPMHHOJIOTHEH,
KITFOYEBBIMU TIOHSATUSIMH, METOJITAMH U ITPHEMaMHU;

C CaMOCTOSITCIIbHBIM MPHOOPETCHHEM HJICHTHYHOCTH; TIOBBIIICHUEM TPeOOBaTeILHOCTH K caMoMy ce0e;
yriIyOJIeHHEM CaMOOIICHKH; OOJBIINM Peain3MOM B (OPMUPOBAHMH IIENeld M CTPEMJICHHM K TEM WA HHBIM POJIIsM;
POCTOM YCTOHYHMBOCTH K (PpyCTpanusM; yCHIEHHEM ITOTPEOHOCTH BIIUSATh HA APYTUX JFOICH.

Conepxanne mporpamMmbl (Gopmupyercss Ha ocHOBe (DyHIaMEHTaIbHOTO S/Apa MIKOJFHOTO MAaTeMaTHYECKOTO
oOpazoBanus. OHO MPEJICTABIICHO B BHUJEC COBOKYIIHOCTH COJICPYKATEIbHBIX JIMHHUN, PACKPHIBAIOIIMX HAIOJHEHHUES
OyHIAMEHTAIBHOTO SIpa MIKOJEHOTO MaTeMaTH4eCKOro oOpa3oBaHMsI NPUMEHHTENBHO K crapriei mkone. Kypc
MaTEeMaTHKH BKJIIOYAET CIEIyIOIIUE paslenbl: «Ayrebpa M Havajla MaTeMaTHYECKOTo aHanm3a»; «BeposTHOCTh u
craructuka. Pabora ¢ manaeiMmn»; «['eomerpus». Cozmepkanue paszziena «Anredpa U Havaia MaTeMaTUYECKOTO aHAITN3ay
Croco0CTBYeT (POPMHUPOBAHMIO Y YUAILTUXCS MaTeMaTHUSCKOI0 amapara Jjis PelieHuUs 3a7ad OKpyKarollleld peabHOCTH.
«Anrebpa 1 Havyajla MaTEeMaTUYEeCKOTO aHAIM3a» TIPEICTABICHA TPEMsI OCHOBHBIMH TeMaMU: «DJIeMeHTapHbIe (DYHKITUI,
«IIpousBognas» n «MaTerpam». Coaepkanne dTOW YacTH pas3zelia HAIleICHO Ha MOTyYeHUE TIKOJEHUKAMU KOHKPETHBIX
3HaHUH O (YHKIUH KaK BaKHEWINCH MOJIEIW OINUCAHHMS M HUCCIICIOBAaHUSA Pa3HOOOPAa3HBIX pealbHbIX IPOIECCOB.
N3ydeHune CTENeHHBIX, MMOKA3aTeIbHBIX, JIOTAPUPMHUUECKAX U TPUTOHOMETPUICCKAX (PYHKIUN TPOJIOIDKAET 3HAKOMCTBO
y4aluxcss C OCHOBHBIMH 3JIEMEHTAPHBIMU (YHKIHMSIMH, HA4YaToe B OCHOBHOH mkone. Ilomumo oBnameHus
HEIMOCPEJACTBEHHBIMU YMEHUSIMH PEIIaTh COOTBETCTBYIOIINE YPaBHEHHUS M HEPABCHCTBA, Y yJalluxcs popMHUpyeTcs 3amac
T€OMETPHYECKUX TPEICTABICHHUH, JISKAIIUX B OCHOBE OOBSICHEHUS MPABOMEPHOCTH CTaHIAPTHBIX U IBPUCTHUECKUX
npuéMoB penieHus 3amad. Temsl «llpowsBonmHas» u «MHTerpam» cozepkar TPagUIMOHHO TPYIHBIC BOIPOCHI IS
IIKOJIbHUKOB, MMO3TOMY MX H3JIOKEHHE IperojiaraeT Omopy Ha TeOMETPHUECKYI0 HAIrIIIHOCTh M Ha €CTECTBEHHYIO
VMHTYUIUIO ydaluxcs, Oojiee, 4eM Ha CTpOTHE omperelieHus. TeM He MeHee 3HAKOMCTBO C STHM MaTepHalioM JaéT
MPENICTaBICHUE YJaluMcs 00 OOIIMX HIesX M METoAax MaTeMaThdeckoi Hayku. [Ipu uzyuenun paszjuena «BeposSTHOCTb
U ctatucTuka. PaboTa ¢ TaHHBIMIY paccMaTpPUBAIOTCS Pa3IMYHBIE MAaTEMAaTHYECKAE MOEIH, MO3BOJISIONINE U3MEPSITh U
CPaBHHBATh BEPOSITHOCTH PA3IUYHBIX COOBITHIA, JENaTh BEIBOJBI M TIPOTHO3BL. DTOT MaTepHall HEOOXOIUM MPEkKIE BCETO
Uit (OPMHUPOBAHMS Yy ydYalIuxcs (PYHKIMOHATBHOW T'PaMOTHOCTH — YMEHUS BOCIHPHHUMATh W KPUTHUYECKH
AQHAJIM3UPOBATh WH(POPMAIIHMIO, MPEJICTABICHHYIO B Pa3jMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peaJIbHBIX 3aBUCHMOCTEH.



MecTo nnpenmeTa B yueoHoM miiane I'mmuasun uckyccrs npu I'iiae Pecny6ankn Komu

PITYII «Matematuka» paspabotaHa ¢ y4éroMm ydeOHOro miaHa I'mvHazuu Ha 2023-2024 y4ueOHBINA ron, B
KOTOPOM Ha M3YYC€HHE MAaTEeMaTHKH Ha YPOBHE CpeJHEro ooiero oopasoanus oTBoauTcs 350 yacoB U3 pacuéra 5 yacos
B HEJIEIIO.

VYyeOnass Harpy3ka oOydaromIumxcsi Ha YpPOBHE cpefHero oOmiero oOpa3oBaHms B | MMHa3um pacmpezieneHa
CIIEAYIOIIUM 00pa3oM:

10 xmacc — 34 yuebunie neaenu (170 vacos B rox),

11 xmacc — 34 yueOubie Heaenu (170 gacoB B rox).

1. I[nanupyemble pe3yJbTAaThl 0CBOCHUSI Y4eOHOT0 MPeAMeTa «<MAaTEMATHKA»
OcBoenne yueOHOTO mpenmera «MaTemaTtrnka» JOJDKHO 0OeCIeYnBaTh JOCTIDKEHHE Ha YPOBHE CPETHEro oOIIero
00pa3oBaHUs CIEAYIOIIUX JIHYHOCTHBIX, METANPEAMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHSI IPOTpaMMBbl yueOHOro npeamera «MaTteMaTika» XapakTepU3yIOTCs:

I'paxxnanckoe BocUTAaHUE:

c(OPMHUPOBAaHHOCTBIO TPAXKIAHCKOM IO3MLIUHM OOYYaAIOLIErocsi KakK AaKTHUBHOIO M OTBETCTBEHHOI'O WiEHa
poccuiickoro oO0IIecTBa, MPEICTABICHHEM O MaTeMaTHYECKHX OCHOBAaX (DYHKIMOHHPOBAHHSA PA3IMYHBIX CTPYKTYD,
SIBJICHUH, TTPOLIeyp IPakIaHCKOro oduiecTBa (BbIOOPHI, OIPOCH U MP.), YMEHHEM B3aUMOJEHCTBOBATH C COLUATBLHBIMU
WHCTUTYTaMH{ B COOTBETCTBUH € UX GYHKLIUSIMH U HA3HAUCHUEM.

[TaTproTHueckoe BOCIUTAHNUE:!

c(OPMHUPOBAHHOCTBIO POCCHMCKON TPaKAAaHCKOW HACHTHUYHOCTH, YBaKEHHS K MPOLUIOMY W HACTOSIIEMY
POCCHUIICKOII MAaTeMaTHKH, LEHHOCTHBIM OTHOUICHHEM K JIOCTHXKCHHSIM POCCHMCKHX MAaTEMaTUKOB U POCCUHCKOH
MaTEeMaTHYECKOH MIKOJIbI, K HCIOIb30BAHHUIO 3THX IOCTIKEHUN B IPYTUX HAyKax, TEXHOIOTUAX, chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTaHUS:

OCO3HaHWEM JYXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapona; cHOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
3THYECKOTO TIOBEJEHHSI, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JOCTIKEHHH HAayKH M JIEATENbHOCTHIO YUYEHOTO;
OCO3HAaHUEM JIMYHOTO BKJIaJ[a B TOCTPOCHNE YCTOWYMBOTO Oy IyIIEero.

OcTeTnyecKoe BOCIIUTAHUE!

ACTETHUECKUM OTHOLICHWEM K MHpY, BKIOYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pelIeHnH, paccyKIeHUH; BOCIPUUMYNBOCTHIO K MAaTEMAaTUYECKUM aclleKTaM Pa3IUYHbIX BUIOB HCKYCCTBA.

du3uvecKoe BOCIIUTaHHE:

c(OPMHUPOBAHHOCTBIO YMEHHUSI MPUMEHSTh MaTeMaTHUSCKHE 3HAHUS B HMHTEpEecax 370POBOrO M OE30MacHOTO
o0pasa XH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO (3II0pOBOE MHUTaHWE, COATAaHCHPOBAaHHBIN pPEXUM
3aHSATHH U OT/AbIXa, PEryisapHas GU3nvecKas aKTUBHOCTH); (PU3NUIECKOTO COBEPIICHCTBOBAHUS, IIPH 3aHATHSIX CIIOPTHBHO-
03/I0POBUTENILHOM JEATENBHOCTHIO.

TpynoBoe BOoCIIUTaHUE:

TOTOBHOCTBIO K TpPYydy, OCO3HaHHEM IIEHHOCTH TPYJOJIOOWsS; HMHTEpecoOM K paslHYHbBIM  cdepam
MpodeCcCHOHANBEHON JISSITEIBHOCTH, CBSI3aHHBIM C MATEMATUKOW M €€ MPHUJIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymiedl mpodeccuy M peann3oBbIBATH COOCTBEHHBIE KM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CITIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHMI0 M CaMOOOpa30BaHHMI0 Ha MPOTSDKEHHH BCEH KHM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEUICHUH MPAKTHYECKUX 33]]a4 MATeMAaTUIECKOW HAIPaBICHHOCTH.

OKOJIOrHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBHIO YKOJIOTHUECKOH KYJIBTYpPbI, IOHUMAaHUEM BIHSIHUS CONMALHO-3KOHOMHUYECKUX TPOIECCOB
Ha COCTOSIHHE TMPHUPOAHON M COLMAIBHOW Cpenbl, OCO3HAHHEM TJI00aJbHOTO XapakTepa HSKOJOTMYECKHX MpodieM;
OpHEHTallMell Ha TNPUMEHEHWE MaTeMaTHYeCKUX 3HAHWK 11 pelleHusl 3aJad B 00JacTH OKpY)KaloLeW Cpessl,
IJIAHUPOBAHHUS MOCTYNKOB U OLIEHKH UX BO3MOXKHBIX MOCJIEICTBUH ISl OKPYKAIOIIEH CPEIbl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO pa3BUTHA HAayKH H
OOIIECTBEHHO! TPAaKTHKH, TOHUMaHHEM MaTeMaTH4eCKOil HayKh Kak cepbl YellOBEeUECKOH NesTeIbHOCTH, ITANOB €&
Pa3BUTHUA U 3HAYMMOCTH JUIA Pa3BUTHS IUBWIN3ALNN; OBJIAJCHNUEM SI3BIKOM MAaTEMaTHKH M MaTEMAaTHYECKON KyJIbTYpOon
KaK CpEeACTBOM IIO3HAHUS MHpA; TOTOBHOCTBIO OCYIIECTBIIATH IPOEKTHYIO U HCCIEIOBATENBCKYIO ESITEIbHOCTh
WHAWBHUyaJIBHO U B TPYIIIE.



METATNIPEJIMETHBIE PE3VYJIbTATBI

MertamnpeMeTHbIE PE3yNbTaThl OCBOCHHUS MPOTpPaMMBbl ydueOHOTo mpeamera «MaTeMaTHKa» XapaKTepH3YIOTCS
OBJIAJICHEM YHUBEPCAIBLHBIMU HO3HABAMEbHBIMU OCUCMBUAMU, YHUBEPCANLHBIMU KOMMYHUKAMUGHBIMU OeliCTNEUAMU,
VHUBEPCATLHBIMU PECYIAMUSHBIMU OeUCMEUAMU.

1) Vuusepcanvivie noznasamenvhvle Oeticmsus, obecnewusarom @opmMuposanue 0a308blX KOSHUMUBHBIX
npoyeccog  obyyaiowuxcs  (0cgoeHue Memoo08 HNO3HAHUSL  OKPYICAlouje20  Mupd, npuMeHeHue J102UYecKux,
UCCNIe008AMENbCKUX ONepayull, yMeHul pabomams ¢ uHpopmayuet).

bazoBbie nornueckue AEUCTBUS:

® BBIIBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMAaTUYCCKHX OOBEKTOB, NOHSATHUH, OTHOIICHUN
MEXJy TOHATUAME, (OPMYIUPOBATh ONpEACICHUS TOHATUH, YCTAaHABIMBATHL CYNICCTBEHHBIH TpPU3HAK
KJaccu(uKaluy, OCHOBaHHMS A7l 0000IIEHUS M CpaBHEHUS, KpUTEPHH IPOBOAMMOTO aHAJIH3a;

® BOCHpPUHHMMATH, (OPMYJIHUPOBATh W MpPeoOPa3OBBIBATH CYKICHUS: YTBEPIUTEIbHBIE W OTPHIATEIHHBIC,
¢JIMHUYHBIC, YACTHBIC U OOIIIHE; YCIOBHBIC;

® BBUIBJIATh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpeuns B (akTax, JaHHBIX,
HAOIOICHUSIX ¥ YTBEPXKACHUSX; TIPE/IaraTh KPUTEPUH JUIS BBISBICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHil;

® JlenaTh BBIBOJBI C HCIOJNB30BAaHHEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W WHIYKTUBHBIX YMO3aKIIOYCHUI,
YMO3AKJIIOUECHHI 110 aHAJIOTUH;

® MPOBOJUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MATEMATHYCCKHX YTBEPKACHUH (MpsAMbIE W OT MPOTHUBHOTO),
BBICTPaNBaTh apryMEHTAIIUIO, IPUBOAUTE PUMEPHI M KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKACHHS
Y BBIBOJIBL;

e BpIOMpaTh croco0 pemieHus y4yeOHOW 3ajgaun (CpaBHHMBAaTh HECKOJNBKO BapHAaHTOB DELICHHUS, BBIOMpATh
Hanbolee MOIXOMANINN ¢ y4ETOM CaMOCTOSATEIHLHO BBIZICTICHHBIX KPUTEPHEB).

BazoBrie nccneoBaTenbCKIe ACUCTBHS:

® HCIONB30BAaTh BONPOCH KakK WCCICIOBATEIILCKUH HWHCTPYMEHT TMO3HAaHUS; (OPMYyITUpPOBAThH BOMPOCHI,
(buKcUpyoIe MPOTHBOPEYUE, MPOOJIEMYy, yCTAaHABIMBATH HCKOMOE W JIaHHOE, (HOPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3HUIIHIO, MHCHUE;

® MPOBOJUTH CAMOCTOSTENILHO CIUTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHUE MO YCTAHOBICHHIO OCOOCHHOCTEH
MaTEMATHYCCKOI'O O6’beKTa, SABJICHUSA, MPOIIECCa, BBIABICHUIO 3aBUCHUMOCTEN MCKOY O6’beKTaMI/I, SABJICHUSIMU,
MPOIIECCaMH;

®  CaMOCTOSTEIbHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBLI IO PE3yJIbTaTaM IPOBEASHHOTO HAOJIOICHHMS,
HCCIIEIOBAHNUS, OIICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJIbTATOB, BHIBOJIOB U 000OIICHNU;

® MPOTHO3UPOBATH BO3MOXKHOE PA3BHUTHE MPOIECCA, a TAKKE BBIIBUTAThH MPEANOJIONKESHUS O €ro Pa3BUTHH B
HOBBIX YCJIOBUAX.

Pabora ¢ undopmariueii:

®  BBIIBJIATH ACPUIMUTHI HHGOPMAIUH, JAHHBIX, HEOOXOAUMBIX JIJIi OTBETA HA BOTIPOC U JJIS PEIICHUS 33]1auH;

e BbOMpaTh WHPOPMAIMIO W3 HCTOYHUKOB pAa3MYHBIX THIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh H
HMHTEPIIPETUPOBATH HHPOPMAIIMIO PA3IMYHBIX BHIOB B (DOPM MPEICTABICHUS;

®  CTPYKTYpPHPOBaTh UH(OPMAIIUIO, PEACTABIATH €€ B pa3IUYHbIX (opMax, WILIOCTPUPOBATH rpapUUECKH;
OLICHMBAThH HAJIEKHOCTH HHPOPMAIIUH IO CAMOCTOSTEIBHO CHOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvle KOMMyHUKamugHwle Oeticmeusi, 00ecneuueaom c@hopmMupo8aHHOCMb COYUAIbHBIX HABLIKOS

0byyaowuxcs.

OOmienue:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSAMH U LEISIMHU OOIIEHHS; ICHO, TOYHO,
IPaMOTHO BBIp2XXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS 1O XOJY
peuieHus 3ajau, KOMMEHTHPOBATh IOJyYEHHBIN pe3yibTarT;

e B xoJe OOCYXAEHHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOH TeMbl, MPOOJIEMBbI, pelacMoi 3a1au,
BBICKA3bIBaTh MJCHU, HALICJICHHBIC HAa ITOMCK PCINCHHA; COIIOCTABIATHE CBOU CYXJIACHUA C CYXICHUAMU OPYIuUx
YYaCTHHUKOB JTHAJIOTa, OOHAPYKUBATh PA3JIMYME U CXOJACTBO TO3UIMH; B KOPPEKTHOH opMe (pOopMyITUpOBaTh
pasHoTIIacHs, CBOM BO3PaKCHUS;

® TIPEACTABJATH PE3YJIbTAThl PEIICHUS 3aJjaud, 3KCICPUMEHTA, WCCIEHAOBaHUsS, IMPOCKTa; CaMOCTOSTEIHHO
BBIOMpATh (hopMaT BEICTYIICHUS ¢ YYETOM 33124 MPE3CHTAIH U OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

® [OHMMAaTh M HMCIIOIH30BATh MPEUMYIIECTBA KOMAHAHOW M MHAMBHUIYILHOW pabOThI MPH PENICHUH YYCOHBIX
3a/la4, MPUHUMATH IIeJh COBMECTHOH [IEATEILHOCTH, IUIAHHUPOBATh OPTraHU3AIUI0 COBMECTHOW pPalOTHI,
pacipezienaTh BUABI padoT, JOroBapHBaThCs, OOCYKIAATh IMPOIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJIEH;

®  yYacTBOBAaTh B T'PYIIIOBBIX (hopMax paboThl (0OCYKIeHUSA, OOMEH MHEHHWH, «MO3TOBBIE IITYPMBD» U WHBIC);
BBITIOJHATH CBOO YacCTh pa0OThI M KOOPJUHUPOBATH CBOU ACHCTBUS C JPYTUMHU YICHAMH KOMAaH/IbI; OIICHHBATh



KayecTBO CBOErO BKIQJa B OOMMH MPOAYKT TO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYaCTHHKAMHU
B3aUMOJICUCTBUS.
3) Vhugepcanvnvie pecynamueHbvle Oelicmsus, 00ecnedusanm QopMuposanue CMbICI08bIX YCMAHOBOK U
JHCUSHEHHBIX HABBIKOG TUYHOCTNU.

CamoopraHu3aIms:

COCTaBJIATh IUIAH, aJITOPUTM PEIICHUS 3a/Ja4yH, BIOUPATH CIIOCOO PEIICHUs ¢ YYETOM HMMEIOUIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OPMAIIHY.

CaMOKOHTPOJTB:

e BJaJeTh HABBHIKAMH ITO3HABATENHFHOU pedIeKCHN KaK OCO3HAHUS COBEpIIAEMBIX JEUCTBUN W MBICIUTEIBHBIX
MPOLIECCOB, WX Pe3yJbTaTOB; BIAJCTh CIHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS MpoIecca M pe3ylibTara
PEIICHUS MaTeMaTUYEeCKOM 3a/1a4u;

® TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NpPH PEIICHUM 3aJladd, BHOCHTh KOPPEKTUBBI B
JEeSTeIbHOCTh HAa OCHOBE HOBBIX 00OCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BEISIBJICHHBIX TPYAHOCTEIH;

®  OIICHUMBATh COOTBETCTBUE PE3YJIbTATA 1SN U YCIOBUSAM, OOBSICHSATH IPUYMHBI JTOCTHIKCHUS U HEJJOCTHYKCHUS
PE3yIbTaTOB JeSTENFHOCTH, HAXOIUTH OIIUOKY, JaBaTh OIIEHKY TPHUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJIBTATHI
OcBoenne yueOHOro Kypca «Anredpa M Hauyajla MaTeMaTH4YEeCKOrO aHAIM3a» HA YPOBHE CPEIHEro oOIIero
00pa30BaHUs IOJKHO 00eCIIeunBaTh JOCTHKEHHUE CIeIYIOIIUX IPeIMETHbIX 00pa30BaTEeIbHbIX PE3YJIbTATOB!

10 KUIACC

Yucsia 1 BbIYHCIEHUS

OnepupoBaTh TOHATHSMH: palMOHATIBLHOE M JCHCTBUTENBHOE 4YHCIIO, OOBIKHOBEHHAas W JECATHYHAS JpoOb,
MPOIIEHTHI.

BrimonusaTs apudMeTHUecKre ONepaiy ¢ pallMOHATBHBIMU U JICHCTBUTEIBHBIMU YUCIIAMH.

BeImonHATh  pUONMKEHHBIE BBIYMCICHHS, WCIIONB3Ysl TpaBHiia OKPYIJICHUs, JeNaThb MPHKHAKY W OIICHKY
pe3yJibTaTa BEIYMCIICHUH.

OmnepupoBaTh MOHSATHSIMU: CTETIEHb C LIEBIM TI0Ka3aTelieM; CTaHAapTHas Gopma 3anucu JIeHCTBUTENLHOTO YHCIa,
KOpEHb HaTypallbHOW CTENeHH; HCIOIb30BaTh MOAXOSIIYI0 (opMy 3amucu eHCTBUTENBHBIX YHCEN JUIS pEIICHHS
MPaKTUYECKUX 3a71a4 U TPE/ICTABICHHS JaHHBIX.

OnepupoBaTh MOHITUSME: CHHYC, KOCHHYC W TaHTE€HC ITPOU3BOJILHOTO YIiia; UCIONb30BaTh 3alIUCh TPOU3BOJIHHOTO
yria 4epe3 oOpaTHbIe TPUTOHOMETPUIECKHE (PYHKIIHH.

YpaBHeHHs1 M HEpaBEeHCTBA

OnepupoBaTh TOHITUSMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO; IIEJIOE, pPalMOHAIBHOE, HPpaIllMOHAIBHOE
ypaBHEHHE, HEPaBEHCTBO; TPHTOHOMETPUIECKOE YPaBHEHHUCE;

BrimonHsaTh mpeodpa3oBaHus TPUTOHOMETPHUYECKHUX BBIPAKEHUH U pelllaTh TPUTOHOMETPHUECKUE YPaBHEHUSL.

BrimonHaTs npeoOpa3oBaHus LEIbIX, PALMOHATBHBIX U UPPALlMOHATIBHBIX BBIPAKEHUN U peliaTh OCHOBHBIC THITBI
LEJIBIX, PALIMOHANBHBIX U UPPAMOHANILHBIX YPaBHEHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS M HEPaBEHCTBA AJIS PELICHUS MaTeMaTHUYECKHX 3ajad W 3aJad U3 paziIuyHbIX oOnacTeit
HAYK{ M PeaJbHOM KHU3HH.

MozenupoBarh peajibHble CUTYAIllMd Ha S3bIKE aureOphl, COCTABISTH BHIPAKCHMS, YPaBHEHHS, HEPaBEHCTBA IO
YCIIOBHIO 3alayM, UCCIIEI0BATh MIOCTPOSHHBIE MOJIENIN C UCIIOJIb30BaHUEM aIlliapaTa aireOpsl.

DOyHKINU U TPaUKU

OnepupoBaTh NOHATHAMU: (QYyHKIMS, COCOOBI 3aManus (pyHKIMK, 00IaCTh ONpeaesieHUs 1 MHOKECTBO 3HAUCHHUH
¢byHkuny, rpaduk GyHKIMH, B3aUMHO 00paTHBIE (PYHKIHH.

OnepupoBaTh MOHATUSMH: YETHOCTh U HEYETHOCTh (DYHKIMH, HYJIN (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaduky GyHKIMH 1151 pelIeHUs] ypaBHEHHH.

Crpouts W yuTaTh Trpadukyd JTHUHEHHON (QYHKUUH, KBaIpaTHUYHOW (YHKUWH, CTENEHHOW (YHKIMH C LIEIBIM
MoKa3aTeyneM.

Hcnonb3oBaTh rpaduku GyHKUWH AT UCCIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH MPU PELICHUH 3a7ay U3 APYTHX
Y4eOHBIX MPEIMETOB U PEANbHON )KU3HU; BEIPAXKATh POPMYJIaMH 3aBUCHMOCTH MEKAY BETHUYUHAMHU.

Hayasia maTeMaTH4ecKoro anajauza

OmnepupoBaTh MOHATUSIME: TIOCIIEOBATENLHOCTD, apU(PMETHIECKAs! U TeOMETPpUIeCcKask IPOTPECCHH.

OmnepupoBaTh TOHATHAMHU: OECKOHEYHO yOBIBaIOIIas TeoOMEeTpHUYEecKas Mporpeccus, cymMmMa OECKOHEYHO
yOBIBaIOIEH T€OMETPHUYECKOI TPOrPeECCH.

3agaBaTh NOCIEAOBATEIBHOCTH PA3THYHBIMU CIIOCOOAMHU.



Hcnonb3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEH M IPOrPECCUM A PELICHUs peajbHBIX 3a7ad MPHUKIAAHOTO
XapakTepa.

MHoOKecTBAa | JIOTHKA

OnepupoBath MOHATUSIMU: MHOXKECTBO, OTIEpAllX HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUIsl ONHCAHHUS PEalbHBIX MPOIECCOB U SBICHUM, TNpHU
PEIICHUY 3a/1a4 U3 IPYTUX YYCOHBIX PEIMETOB.

OnepupoBath MOHATUSIMU: OTIPEICIICHIE, TEOPEMA, CIEICTBHUE, TOKA3aTEILCTRO.
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Yucsa v BbIYMCICHUS

OnepupoBaTh NOHATUSAMH: HATypajbHOE, LIEJIO€ YHCIO; HCIHOIb30BaTh IMPHU3HAKU JEIMMOCTH LEIBIX YHCET,
pa3ioXKeHue Yicia Ha MPOCTbIe MHOKHUTENH JUIsl peIIeHHs 3a/1ay.

OneprpoBaTh NOHATUEM: CTENIEHD C PAllMOHAIBHBIM MTOKa3aTeNeM.

OnepupoBaTh MOHATUSMHU: JTOTapu(M YMCIa, NECATUIHBIC U HATYpalbHbIE JOTapu(MBL.

YpaBHeHNs M HEPABEHCTBA

[IpumensTh cBoiicTBa cTemeHW A NMPeoOpa3oBaHMS BBIPAKEHUI; ONEPUPOBATh MOHATUSAMH: IOKa3aTeIbHOE
YpaBHEHHUE U HEPABEHCTBO; pELIaTh OCHOBHBIE THIIBI TIOKA3aTEIbHBIX YPAaBHEHUI H HEPABEHCTB.

BeimonuaTe  mpeoOpa3oBaHUs  BBIPAKEHHH,  COZEpXKAIlUMX  JIOrapu(Mbl;  ONEPUPOBATH  IOHITUSAMHU:
norapuMUIEecKoe ypaBHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIE TUIIBI JIOTapU(MHUUECKIX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus npocTeimnx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHAMH: CHCTEMa JIMHEWHBIX YPAaBHEHHH M €€ pELICHHE; HMCIIONIb30BaTh CHCTEMY JIMHEHHBIX
YPaBHEHHUH IS pEIIeHHs NPaKTHYECKUX 3a]ad.

Haxonutp penieHust npocTeninx CUCTEM U COBOKYITHOCTEH PallMOHATIbHBIX YPAaBHEHUM U HEPABEHCTB.

MozenupoBath peajbHbIE CUTYallMM Ha SI3BIKE ajareOphl, COCTAaBIATH BBIPAKCHHS, yPaBHEHUS, HEPABEHCTBA U
CHCTEMBI 110 YCIIOBHIO 3alauH, UCCIIEI0BATh IIOCTPOSHHBIE MOJEH C UCIIOIB30BAHUEM alllapara ajareopsl.

DOYHKINU U TPpaduKU

OnepupoBaTh MOHATUSMH: TlepuoarUecKast QyHKIUS, TPOMEKYTKH MOHOTOHHOCTH (D)YHKLHMH, TOUKH SKCTpEMyMa
¢byHKUMY, HanOoJbIlee M HauMEHbIlee 3HA4YeHHS (YHKUIUM HAa NPOMEXKYTKE; HCIOJIb30BaTh MX JUIS HCCIIEIOBAHUS
(byHKIMH, 3aJaHHON TPapUKOM.

OmnepupoBaTh NOHATHAMHU: TpadHUKH IOKA3aTENbHOH, JorapupMUUECKOH W TPUTOHOMETPHUYECKHX (yHKUUH;
n300paXkaTb UX Ha KOOPAUHATHOM MJIOCKOCTH M UCIIONIb30BATH JJIsl PELLICHNS] YPAaBHEHHH U HEPABEHCTB.

N300paxaTh Ha KOOPIMHATHOW IJIOCKOCTU Tpa)MKW JIMHEWHBIX YPAaBHEHHWH M HCIIOJIB30BaTh UX JAJSl PELICHHUS
CHUCTEMbI JIMHEHHBIX YPaBHEHUM.

Ucnonb3oBath rpadpukn GYHKUME A7 HCCIENOBAaHHMSA IPOLECCOB M 3aBHCUMOCTEH W3 JPYruxX Y4eOHBIX
JTUCTIMTIIINH.

Havana maTemMaTH4eCcKOro aHaau3a

OmneprpoBaTh MOHATHUSAMHU: HEMpPEphIBHAA (YHKIWS; MPOW3BOAHAS (YHKIMH; HCIIOIB30BAaTh T€OMETPUUYECKUH H
(bH3udecKuit CMBICT TIPOU3BOIHON VISl PETIICHUS 3a/1ad.

Haxoaute mpou3BoaHbIE 3JIEMEHTApHBIX (PYHKINH, BBIYUCIATH MPOWU3BOAHBIE CyMMBI, MTPOW3BEAEHUS, YaCTHOTO
(GyHKIHIA.

Hcnonp30BaTh MPOM3BOAHYIO [UISl WCCIENOBAHWSA (YHKIMM HA MOHOTOHHOCTH M OKCTPEMYMBI, IPHUMEHSTHh
pe3yIbTaThl HCCIIeJOBaHUS K TOCTPOCHHUIO TPa(HKOB.

Hcnonp30BaTh MPOU3BOIHYIO IS HAXOXKICHUS HAWIYUIIErO PEelIeHUs B MPUKIAAHBIX, B TOM YHCIE COIMaIbHO-
9KOHOMHUYECKHX, 33/1a4ax.

OnepupoBaTh TMOHITUSMH: TEPBOOOpa3HAsh M WHTETPAN; MOHUMATh TEOMETPUYeCKUH W (PU3NYEeCKUH CMBICH
WHTETpaa.

Haxoauts neppooOpasHbie 3JIeMEHTAPHBIX (PYHKIIMH; BEIYUCIATL HHTErpa 1o popmyine Herorona—JleliOHuIIa.

Pemate mpukiIagHbIe 33/1a4M, B TOM YHCIIE CONMAIBLHO-IKOHOMHYECKOTO M (PU3MUECKOTo XapakTepa, CpeICTBaMU
MaTEMaTHYECKOTO aHAJINA3A.

NPEAMETHBIE PE3YJIbTATDI
OcBoenue y4yeOHOTO Kypca «['eomeTpus» Ha ypOBHE CpeiHero oOIiero oOpa3oBaHHs IOKHO O00CCIICYMBATH
JOCTYDKEHHE CIIEIYIOIUX MPEIMETHBIX 00pa30BaTebHBIX PE3YJIbTATOB:
10 KJIACC



OneprpoBaTh NOHATUSMH: TOYKA, MPSIMast, TUIOCKOCTb.

[TpuMeHATh aKCHOMEBI CTEPEOMETPUH U CICICTBUS U3 HUX TPU PEHICHUH T€OMETPUICCKHX 3a/1a4.

OneprpoBaTh NOHATUSMU: MAPAIICILHOCT U MEPICHIUKYISPHOCTD MPSIMBIX U IIIOCKOCTEH.

Knaccugummpopats B3aMMHOE PacONOKESHHUE PSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSAMU: JBYIPAaHHBIA yroji, TPaHH JIBYTPAHHOTO YIJa, peOpO NBYTPaHHOTO YIJa; JTUHCHHBIHN
yroJI ABYIPaHHOTO yTJia; rpayCcHas Mepa JBYTPaHHOIO yIiia.

OneprpoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBIH MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA,
MPaBUJIbHBIA MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIC BUJIbI MHOTOIPAHHUKOB (IMMPaMHU/A; MPU3Ma, MPSMOYTOJIBHBIHA MapauleIeuie T, Kyo).

Knaccugunmpoparh MHOIOIpaHHUKH, BBIOMpAas OCHOBAaHUS Jis KiacCU(UKANUU (BBIMYKIbIC W HEBBIMYKIIbIC
MHOTOTPaHHUKH; ITPABUJILHBIC MHOTOTPAHHUKH; IPSIMbIC ¥ HAKJIOHHBIC TIPU3MBI, TaPAJUICTICTIUITC B ).

OneprpoBaTh NOHATUSAMH: CEKYIIIasl ITIOCKOCTh, CEYCHUE MHOTOIPAaHHHUKOB.

OOBSACHATH MPUHITUITBI TIOCTPOCHUS CEYCHUMN, HCITONIB3YS METOJI CIICIIOB.

CTpouTh CeYeHHMsI MHOTOTPAHHUKOB METOJOM CJIC/IOB, BBIMOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Perrath 3a1auu Ha HAXOXKACHUE TEOMETPUIECCKUX BEIMYHH IO 00pa3liaM WM aJrOpUTMaM, PUMEHSIS U3BECTHBIC
AHATTMTUYCCKUAE METOJIBI MPH PEIICHHH CTAHIAPTHBIX MATEMATHUCCKUX 33]]a4 HA BBIYHCICHUE PACCTOSHHN MEXIY JABYMS
TOYKAMH, OT TOYKH J0 TPSAMOH, OT TOUYKH JIO TNIOCKOCTH, MEX]Ty CKPEIMBAIOIIMMUCS MTPSIMBIMH.

Perrath 3a1auu Ha HAXOXKACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasliaM WM alropuTMaM, MPUMEHSIST H3BECTHBIC
AQHATMTUYCCKAE METOJbI TPU PEHICHUH CTaHJAPTHBIX MaTeMaTHYECKMX 3a1a4 Ha BBIYHCICHUEC YIJIOB MEXIY
CKPENIMBAIONIMMUCS MPSIMBIMU, MEXTy IPSIMOH U MJIOCKOCTBIO, MEX/TY TNIOCKOCTSMHU, IBYTPaHHBIX YTIIOB.

Beruucnath 00bEMBI U TIIOIMAAH TTOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma, MUpaMuza) ¢ IpUMEeHEHHEM GOopMyI;
BBIYUCIISATH COOTHOIICHHS MEXKY IIONIASIMHA TIOBEPXHOCTEH, 00BEMaMHU MOTO0HBIX MHOTOIPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHMMETPHSI B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh CHMMETPHH; IIEHTP, OCh H
MIOCKOCTh CHMMETPHH (DUTYPHI.

U3Bnekarb, npeoOpa3oBbIBATH M HWHTEPIPETHPOBATh HHGOPMALHUIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYCCKHX
¢burypax, npeCTaBICHHYIO HA YePTEKaX U PUCYHKAX.

[MpuMmensTh Teomerpudeckue (GakThl JJIS PEIICHUS CTESPEOMETPHUUSCKUX 3ajad, MPEIIOoNararoiiX HECKOJIbKO
IIArOB PEIICHUS, €CITU YCIOBHS IPUMEHEHHS 33]IaHbI B IBHOU (opme.

[MpuMeHsITh TpoCTElINe MPOrPAaMMHBIC CPEJCTBA U JJICKTPOHHO-KOMMYHUKAI[MOHHBIC CUCTEMbI MPH PEUICHUU
CTEPEOMETPHUYCCKHX 3a/1au.

[MpuBOIUTH TPUMEpPHI MATEMATHYCCKHX 3aKOHOMEPHOCTEH B MPHPOJEC W JKU3HH, PACIO3HABATH MPOSIBICHUE
3aKOHOB T'€OMETPUH B UCKYCCTRBE.

[TpuMeHsITh TOTyYeHHbIC 3HAHUS HA MPAKTHUKE: aHAJIM3MPOBATH PEAlbHbIC CUTYAIMH W TPUMEHSATh H3Y4YCHHbBIC
MOHATHUS B TPOIECCE TMOUCKA PEIICHUS MaTeMaTHYeCKU CHOPMYIUPOBAHHON NPOOJIEMbI, MOJEIMPOBATH PEaAJIbHBIC
CUTyaIlMM Ha S3bIKE T€OMETPHH, UCCIIC0BATh IOCTPOSHHBIE MOCIH C HCIOJb30BAHHEM I'€OMETPUYSCKUX IMOHATHH U
TeopeM, arnmnapara ajreOphbl; pemarh MPaKTHUSCKUE 3a1auH, CBSI3aHHbBIC ¢ HAX0XKICHUEM IeOMETPHUCCKUX BEIMUHMH.
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OmnepupoBaTh NOHATHAMHU: LWIMHIPUYECKAs TIOBEPXHOCTh, OOpa3ylolIie NIWIMHAPUYECKOW IOBEPXHOCTH;
LHWIMHIP; KOHMYECKast MOBEPXHOCTh, 00pa3yole KOHUIECKOH MOBEPXHOCTH, KOHYC; ChepruiecKasi IOBEpPXHOCTb.

PacnioznaBath Tena BpameHus (LWIMHAP, KOHYC, cdepa u map).

OOBSCHATB CIIOCOOBI MOYYECHUS TEJ BPALLICHHS.

KnaccudpuumpoaTs B3auMHOE pacnoiokeHne cepsl U ITOCKOCTH.

OneprpoBaTh NOHATUAMU: IIAPOBOI CETMEHT, OCHOBAaHUE CEIMEHTA, BBICOTA CEIMEHTA; IIapOBOM CIIOW, OCHOBaHUE
LIapOBOTO CJI0s, BBICOTA IIAPOBOT0 CIIOS; IIAPOBOM CEKTOP.

Brruucnats 06bEMBI 1 TUTOLIAIU IOBEPXHOCTEH TEJl BpaIIleHUs, TEOMETPHUYECKUX TEJl C IPUMEHEHHUEM (DOpMyI.

OmnepupoBaTh HOHATHAMHU: MHOTOTPaHHUK, BIMCAHHBIA B chepy U OMUCaHHBIA OKOJIO cdepsl; chepa, BIHCaHHAS B
MHOTOTPaHHHUK HJIU TEJIO BPAILCHHS.

BEIUuCIATE COOTHOIIEHHS MEXKIY TUIOLIAIMH TOBEPXHOCTEH U 00bEMaMu MMOTOOHBIX TEI.

U3zo0paxatb uzydaembie GUTypsl OT PYKH U ¢ IPUMEHEHHEM HPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrImonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHU3Y;
CTPOMTH CEYEHHUS TENl BpaILLCHHSL.



U3Bnekarb, WHTEpHPETUPOBaTH W MNpPeoOpa3oBBIBaTH HMH(OpPMAIMIO O MPOCTPAHCTBEHHBIX T'E€OMETPHUUCCKUX
¢urypax, npecTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

OneprpoBaTh NOHATHUEM BEKTOP B IPOCTPAHCTBE.

BEIMoNHATE AEHCTBUS CIOKEHHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOXKECHHUSI BEKTOpa Ha YHCIO, OOBSCHATS,
KaKMMH CBOHCTBaMH OHH 00JIaJatoT.

[IpuMeHATs paBUIIO NapasUIEIeNUIIEAA.

OnepupoBaTh MOHATHUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJb BEKTOpPAa, PAaBEHCTBO
BEKTOPOB, KOOPAWHATHl BEKTOpa, yrojl MEXAYy BEKTOpaMH, CKaJsIpHOE IPOU3BEIECHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTaHapHbBIE BEKTOPHI.

Haxogute cyMMy BEKTOpPOB M TIPOM3BEIEHHME BEKTOpa Ha YHCIO, YIOJ MEXIy BEKTOpaMH, CKaJSPHOE
MIPOU3BEIEHHUE, PACKIIAABIBATE BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPaBHEHUEM B AEKapTOBON CHCTEME KOOPJIUHAT.

[TpumensTe reomerpudeckue (axThl A pEIICHHS CTEPEOMETPUUECKUX 3ajady, MPeAroNaraloliinx HECKOJIbKO
[IaroB PEUICHUs], €CII YCIIOBHS IPUMEHEHUsI 3a]JaHbI B SIBHOU (opme.

Pemats npocreiiine reomeTpuueckue 3a1a4u Ha IpUMEHEHHE BEKTOPHO-KOOPINHATHOTO METOA.

Pemate 3amaun Ha DOKA3aTEIbCTBO MaTEMATHUECKMX OTHOLICHUH M HAXOXKICHHE M€OMETPHUUYECKHX BEIMYHMH I10
o0pasuam WK aIrOpuTMaM, IPUMEHSS U3BECTHBIE METOBI P PELLICHUH CTAaHIAPTHBIX MaTeMaTHYECKUX 3a1ad.

[IpuMensTh mpocTeiine NporpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE CHUCTEMBI IIPH PELICHUU
CTEPEOMETPHUYECKHX 3aad.

[IpuBomuTh HpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHUPOAC M KHU3HM, PACIO3HABATH IMPOSBICHUE
3aKOHOB IT'€OMETPUH B HCKYCCTBE.

[IpuMensTh MOTy4YeHHBIC 3HAHUS Ha NMPAKTUKE: aHAIM3UPOBATh pealibHble CUTYAlMd M NPUMEHSATh H3Yy4CHHbIC
MOHATHSL B TpOLECCE IMOMCKA PEIICHUs MaTeMaTH4ecKu c(OopMyIHMpOBaHHON MpoOJIeMbl, MOAEIMPOBATH pPeabHbIC
CUTyallMH Ha SI3bIKE TEOMETPUH, MCCIIENOBATh ITOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM I'€OMETPUUYECKHUX IMOHATHH U
TeopeM, anmnapara anreOpbl; pemarb IPaKTHUYECKUE 3aJauH, CBA3aHHbBIE C HAXOXKIEHHEM I'€OMETPUIECKUX BEIUIHH.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «BeposTHOCT U cTaTUCTHKA. ba30BbIi ypOBEHB» Ha YPOBHE CPEIHEro 00IIero
00pa3oBaHUs JOJDKHO 00ECIeUMBATh JOCTI)KEHHUE CIEAYIOMINX MIPEIMETHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB:
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YuTaTh U CTPOUTH TAOIHIIBI U TUATPAMMBI.

OnepupoBaTh NOHSATHAMHU: CpelHEe apupMeTHUecKoe, MeluaHa, HauOoJblliee, HAUMEHBIIeE 3HAUEHHUE, pa3Max
MacCHBa YHCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMH: CIIyYalHbBIM SKCHEPUMEHT (OIBIT) U CIy4YailHOE COOBITHE, 3JEMEHTapHOE COOBITHE
(371eMeHTapHbBI KCXO0/) CIYYalHOIO OIBITA; HAXOJUTH BEPOSITHOCTM B ONBITAX C PAaBHOBO3MOXXHBIMU CIIyYaiHBIMU
COOBITHSIMU, HAXOIUTh U CPABHUBATH BEPOATHOCTH COOBITHH B M3YUYEHHBIX CIIyYaiHBIX SKCIIEPUMEHTAX.

Haxomute u ¢opMmynupoBare COOBITHA: IiepecedeHue M OObEJUHEHHE JaHHBIX COOBITHH, COOBITHE,
MPOTHUBOIOJIOKHOE JAHHOMY COOBITHIO; MOJIb30BATECS TMarpaMMamMu Diijiepa 1 GOpMyJIol CII0KEHHs BEpOSATHOCTEH Mpu
pELIeHnH 3a/1a4.

OnepupoBaTh MOHATHUAMH: YCIIOBHAS BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOIUTh BEPOSTHOCTH C OMOLIBIO
MpaBUJIa YMHOKEHUS, C TOMOIIBIO JIEPEBA CITy4aifHOTO OIIBITA.

[IpumensTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IIPH PELICHUH 3aa4.

OnepupoBaTh NOHATUSAMU: UCTIBITAHNE, HE3aBUCUMBIE NCIIBITAHUS, CEPUS UCTIBITAHNH, YCIIEX U HEya4a; HaXOJUTh
BEPOSITHOCTU COOBITHI B CEpUHU HE3aBUCUMBIX UCIBITAHUH JI0 IEPBOTO YCIEXa; HAXOAUTh BEPOSITHOCTH COOBITHI B CEPUH
ucnslTanuil beprysm.

OneprpoBaTh NOHATUSAMU: CIy4ailHasi BEIMYMHA, paclpeesieHue BEPOSITHOCTEN, TuarpaMma pacrpeaeacHus..

11 KVIACC
CpaBHHMBaTh BEPOSITHOCTH 3HAYCHHUN CITyIailHOW BEITMUMHBI [0 PACTIPEAETICHHIO HIIH C TTIOMOIIIBIO TUArpamMM.
OneprpoBaTh MOHATHEM MaTEeMAaTHYECKOTO OXKHIAHWS; PUBOIUTEH MPUMEPHI, KaK MPUMEHSIETCS MaTeMaTHIECKOe
OKUIaHWE CITy9afHOW BEJTMYMHBI HAXOJAUTh MAaTEMaTHIECKOE OXKUIaHUE TI0 JTAaHHOMY PacIpeeNICHHIO.
HmeTs nipejicTaBiieHUE O 3aKOHE OOJIBIIHX YHCEI.
Nwmets mpeacTaBieHne 0 HOPMaIbHOM PACIIPEEIICHUM.



CucremMa OUEHKH JOCTHKEHHS MJIAHMPYEMbIX Pe3yJIbTATOB paGoyeil MporpaMMbl CpeiHEro 0011ero
o0pa3zoBanus no Kypcy «MareMaTHKa

Opranuzauust ¥ cojiep;kaHue OLeHOYHBIX MPoLeayp

CraproBasi JMarHOCTHKa NPEACTABISIET COOON MPOLEAYPY OLIEHKHM I'OTOBHOCTH K OOYYEHHIO Ha
YpOBHE CpeHero o0mero 00pa3oBaHusI.

CrapToBasi AUarHOCTUKA OCBOCHUSI METANPEIMETHBIX PE3yIbTaTOB MPOBOJUTCS aIMUHHUCTpALeH
oOpa3oBarenpHON opraHm3anuy B Havaje 10-To kiacca W BBICTYIAaeT KaKk OCHOBA (TOYKa OTCUETa) IS
OLIGHKM JAWHAMHKH 00pa30BaTeNbHbIX JOCTIDKCHMH. OOBEKTaMH OLEHKH SIBISIOTCS CTPYKTYpa
MOTHUBAIIMU U BIIaICHUE TTO3HABATEIILHBIMU YHHUBEPCAJILHBIMH YUEeOHBIMU ACHCTBUSAMH: YHUBEPCAILHBIMU
U CIeUU(PUUECKIMU AJISl OCHOBHBIX YUEOHBIX MPEIMETOB IMO3HABATENBHBIMU CPEICTBAMH, B TOM UHCIIE:
cpencTBaMu padoThl ¢ MH(GOPMALUEH, 3HAKO-CUMBOJINYECKUMH CPEICTBAMH, JTOTHIECKUMH OIEpaisIMU.

CTapTOBaSI AWarHoCTuKa roTOBHOCTU K U3YUYCHUIO MaremaTuku IMPOBOAUTCA YUUTECJIICM B Ha4daJie
W3y4YeHHs TIPEAMETHOTO Kypca.

Pe3ynpTaThl CTapTOBOW AMArHOCTUKHU SBISIOTCS OCHOBAaHMEM IJIsI KOPPEKTHPOBKU Y4EOHBIX
OporpaMM M HHIUBHIyaIM3alUd YIeOHOH AEATEIBHOCTH (B TOM YHCIE B paMKax BbIOOpa YpOBHS
W3y4YEeHHUS TIPEIMETOB) C YYETOM BBIJEJICHHBIX aKTyaJbHBIX MIPOOJIEM, XapaKTepHBIX Il Kiacca B LEIOM
Y BBISIBJICHHBIX TPYIII PHCKA.

Texymias oLeHKa NPEACTaBiIsIeT COOOW MpoLenypy OLEHKH HMHIUBHIYaIbHOTO HPOJBHXKECHUS B
OCBOCHHMM Y4eOHOH mporpammbl Kypca. Tekymias oOIeHKa MoOXeT ObITh (opMupyromen, T.e.
MOJ/ICP’KUBAIOIICH M HAMpaBISIONICH YCHIIUS O0Yy4YaloUerocs, ¥ JUarHOCTUYECKOH, CIOCOOCTBYOMIEH
BBISIBJIICHUIO W OCO3HAHUIO YUUTENIEM U 00yUaIOIMMCS CYIIECTBYIOIUX MpodieM B 00ydeHnn. OObeKTOM
TEKyIEeH OLIEHKH SIBIISIOTCS POMEXYTOUYHBIE MTPEMETHBIE IIIaHUPYyeMble 00pa3oBaTeIbHbIC PE3YNIbTATHI.

B xone oneHku cOpMUPOBAHHOCTH METANPEIMETHBIX PE3YJIbTATOB OOYyUCHHS PEKOMEHAYETCS
0co0oe BHUMaHHUE YJEIsTh BRIABICHUIO NPO0JieM U (PUKCAMM YCHEIHOCTH NPOJABIKEHHS B OBJIAJACHUH
KOMMYHHMKAaTUBHBIMH YMEHHSIMU (YMEHHEM BHHUMATEJILHO OTHOCHTBHCS K UYKOH TOUKE 3pEHMS, YMEHHUEM
paccykaaTh C TOYKM 3peHUs cobOecelHUKa, HE COBMAJarolmiell ¢ COOCTBEHHOH TOUYKOH 3peHwsl);
HHCTPYMCHTaAMU CaMO- W B3aUMOOICHKHM; HWHCTPYMCHTaMU W IpUEMaMHU MO CKOBOM JACATCIIbHOCTU
(cocobaMu  BBISIBIIGHUS] NPOTHBOPEUMIA, METOJOB IIO3HAHUS, AJCKBATHBIX 0a30BOM OTpaciy 3HAHUS;
oOpalieHus K HaJIe)KHBIM UCTOYHHKAM WHPOPMAIUH, J0Ka3aTeIbCTBaM, pa3yMHBIM METO/IaM | criocobam
NPOBEPKH, HCIOJIB30BaHHSI PA3IMYHBIX METOJOB MW CIOCOOOB (uKcaiuu WHPOPMALUH, ee
npeoOpa3oBaHus U HHTEPIIPETALHH).

B Tekymeil omeHke HCIOJB3yeTCs BeChb apceHan (OpM M METOJOB MpPOBEpKH (YCTHBIE H
MUCEMEHHBIE OTPOCHI, TPAKTHYECKHE PabOThI, TBOpUECKUE paboThl, ydeOHbIE HCCIICAOBAHHUS U YUCOHbIC
NPOEKTHI, 3aJaHUi C 3aKPBITHIM OTBETOM M CO CBOOOJHO KOHCTPYHPYEMBIM OTBETOM — IIOJIHBIM M
YaCTUYHBIM, MHIUBHIYalIbHbIE W TPYHIOBbIE (OPMBI OLEHKH, CaMO- M B3aUMOOLIEHKa U 1p.). Beibop
dopM, METOJIOB W MOjeNel 3aJaHuil OmpeneNseTcss OCOOCHHOCTSMH TpPEJIMETa, OCOOCHHOCTSIMH
KOHTpOHbHO'OHeHO‘IHOﬁ JACATCIIBHOCTH YUNUTECIIA.

PesynpTaTthl TeKymiell OLEHKH SBIAIOTCS OCHOBOM AN WHIMBUAyalu3alud y4deOHOU

JACATCIIBHOCTH U KOPPEKTHUPOBKHU MHAWBUAYAJIbHOTO yqe6H0ro Ij1aHa, B TOM YHUCJIE U CPOKOB M3Yy4YCHUSA
TeMbI / pa3zjeia / mpeaIMeTHOTrO Kypca.
TemaTnueckasi OLEHKa MPEACTaBIseT cOO0W MPOLEAYPY OLEHKH YPOBHS JOCTHXKEHUSI IPOMEXKYTOUHBIX
TUTAHUPYEMBIX PE3YJIbTAaTOB MO MPEAMETY, KOTOPbIE NPUBOIATCA B YU€OHBIX METOAMYECKHX KOMILJIEKTAaX
K ydeOHUKaM, BXOJANIMX B (elepalbHbI TepedeHb, W B padouymx mnporpamMmax. [lo mpemmeram,
BBOJMMBIM  00pa3oBaTeNbHOM  OpraHu3alMedl  CaMOCTOSITENbHO,  IUIAHUPYEMBIE  PE3YJbTaThl
yCTaHaBIMBAIOTCA caMOi oOpa3oBaTenbHON opraHuzanveil. OueHOUHbIe MPOLEAYPbl MOAOHpAIOTCs Tak,
qTO00BI OHHU npeaycMaTpuBaId BO3MOXKHOCTE OLICHKHW AOCTHKCHUSA Bcel COBOKYIIHOCTH IIJIAHUPYEMBIX
PE3yIbTAaTOB M KAXKAOTO U3 HUX. Pe3ysbTaThl TEMaTH4YeCKOM OLIEHKU SIBJISIOTCSI OCHOBAHUEM JUIS TEKYILEH
KOPPEKINHU Y4eOHOH NesTeNbHOCTH U €€ HHANBUAYaTN3aLHH.

[Toprdonmo mnpencraBiaseT coOOil TpOIEAYPY OIEHKH NWHAMHKH Y4eOHOM M TBOPYECKOM
AKTUBHOCTH  OOy4aloIErocs, HalpaBJICHHOCTH, IIMPOTBl MM  U30UPATENbHOCTH  HMHTEPECOB,
BBIPQKEHHOCTH TPOSIBJICHUI TBOPUECKOW WHUIMATHBBI, a TAKXE YPOBHS BBICHIMX JOCTIKCHHH,
JEeMOHCTPHPYEMBIX JaHHBIM 00y4atommMmcs. B mopTdonno BKIO4aloTCs Kak JOKYMEHTHI, PUKCHPYIOIINE
JOCTI)KEHHs oOydaromerocs (HampuMep, HarpagHble JINUCTBHI, JAWUIUIOMBI, CEPTH(UKATHI ydacTHs,
pelleH3nH, OT3HIBEI Ha pabOTHI | MIPOY.), TaK B €ro paboThl. Ha ypoBHE cpeaHero oOpa3oBaHUs IPHOPUTET



npu oTOOpe JOKYMEHTOB IUISi MOPT(OINO OTHACTCSA JOKYMEHTaM BHEUIHMX OpraHM3aIMi (HampuMep,
CepTU(UKATHI y4acTusi, JUIJIOMBI M TPaMOThI KOHKYPCOB U OJIMMIINA[, BXOAAIuX B [lepeuens onummnuar,
KOTOPBIH €XKeroAHo yTBepkaaeTcsi MunuctepcTBoM o0pasoBanus U Hayku PD). OT6op paboT 1 OT3BIBOB
JUTsL TIOPT(HOINO BEACTCS CaMUM OOYYaIOIIMMCSI COBMECTHO C KJIACCHBIM PYKOBOJHUTEJIEM M IPH yYacTUH
ceMpu. BrumoueHme kakux-mubo MarepuanoB B moptdommo 06e3 cormacus oOydaromierocsi He
nomyckaercs. [Toprdonuo B yacTi monOOpKu TOKYMEHTOB (POPMUPYETCS B 3JIEKTPOHHOM BHUIE B TCUCHHE
BCeX JieT OOy4eHUs] B OCHOBHOW W cpenHed Imikosie. Pe3ynbTaTel, mpeacraBieHHBIE B TOPT(HOIHO,
UCIIOJIB3YIOTCS IIPU MIOCTYIICHUHU B BBICILIUE YUEOHBIE 3aBEICHUS.

BryTpennnii MOHMTOpHWHT 00pa30oBaTeNbHONM OpTaHW3AIMH TPEACTABISAET COOOW MPOIEAYpPhI
OLIGHKW YPOBHS JOCTIKEHHS MPEIMETHBIX U METAaIPEeMETHBIX PE3yJIbTATOB, a TAK)KE OLICHKU TOW 4acTH
JMYHOCTHBIX PE3yJIbTATOB, KOTOPHIE CBSI3aHBI C OLIEHKOM MOBENCHHS, MPUIICKAHUS, a TAKXKe C OLIEHKON
TOTOBHOCTH M CIIOCOOHOCTH JIeNIaTh OCO3HAHHBINA BBIOOD Oymymieit mpodeccun. Pe3yinpTaTel BHyTpeHHETO
MOHHMTOpPUHIA SBJSIOTCS OCHOBAaHUEM [UIS PEKOMEHJAIMi 10 TEKYIIeH KOPPEKIUU YydeOHOU
JESITEIbHOCTH U €€ HHANBUAYATN3AIHH.

[IpomexxyTounas arrectauusi MpeAcTaBisieT coOoil mpoueaypy aTrTecTauud OOydaroluxcs Ha
YPOBHE CpeIHEro o0Iero oopa3oBaHus U MPOBOAUTCS B KOHIIE Ka)KA0H 4yeTBepTH (MM B KOHLE KaXKIOTr0
WHOTO dTamna O0y4eHHUs BHYTpH y4eOHOTO rojia) U B KOHIIE Y4eOHOTO Trojia M0 KKAOMY H3y4aeMOMY
npeamety. IIpomexxyTrounas aTrecTanusi MPOBOAUTCA Ha OCHOBE PE3yJbTATOB HAKOIJICHHOW OLEHKH U
PE3yIbTATOB BBIIIOJHEHUS TEMATUIECKHUX [IPOBEPOUYHBIX PA0OT U MOXKET OTPAXKATHCS B THEBHUKE.

[IpomexyTouHas oleHKa, GUKCUPYIOIasi JOCTHKCHUE MPEIMETHBIX TUIAHUPYEMBIX PE3YyJIbTaTOB
W YHHUBEPCAIBbHBIX YUEOHBIX NEHCTBUI Ha YpPOBHE HE HIKE 0a30BOTO, SBISETCS OCHOBAaHUEM JIJIS
nmepeBofla B CIEAYIONMA KiIacec W I JIOMyCKa OOYyYaromerocss K TOCyIapCTBEHHOW HWTOTOBOM
aTTecTanuu. B cimydae MCIonb30BaHUS CTaHIAPTHU3UPOBAHHBIX U3MEPUTEIBHBIX MATEpHaliOB KPUTEPU
JOCTIKEHHS/OCBOCHHS YIeOHOTO MaTepualia 3aJacTcsl Ha YPOBHE BBINIOJTHEHUsI HE MeHee 65 % 3amaHuii
0a30BOro ypoBHSI WM HOJy4eHHs 65 % OT MakcUMaibHOro Oana 3a BBIOJHEHHE 3afaHuil 6a30BOTO
yposusl.

[opsimox mpoBelleHWS MPOMEXKYTOUYHOW aTTECTallMM  perjaMeHTupyercs 3akoHoMm «O0
oOpazoBannn B Poccuiickoit @enepaumn» (ctatbg 58) H  JIOKaJIbHBIM HOPMATHBHBIM  aKTOM
00pa3oBaTeIbHON OpraHu3alty.

OneHka JOCTHXKEHUS IJIAHUPYEMBIX pe3ylbTaToB OcBoeHHs Paboueil mnporpamMmbl y4eOHOTO
npeamera «MaTemaTHKa» OpraHM30BaHa C YYeTOM TpeOOBaHWI CIEAYIONIMX JIOKAIBHBIX aKTOB
I'mmHazuu:

- [TonokeHue o cuctemMe OIEHNBaHMS YYeOHBIX JOCTIKeHHH oOyuaromuxcs (YTeepxkaeHo [Ipukazom Ne
43-o1 o1 24.01.2018 1.);

- [lomoxenne o (dopmax, MNEPUOAMYHOCTH, TMOPSJIKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH M
NPOMEKYTOYHOW aTTECTAlMH OOYYaroIIMXCs IO MpeAMeTaM y4eOHOro IUIaHa HAdalbHOTO OOIIero,
OCHOBHOTO 001Iero u cpexHero oouiero oopasosanus. (Yteepkaeno Ilpukasom ot 27.08.2021 Ne 644-

on).
OpraHu3anust TEKYIIEro KOHTPOJIA YCIEeBAEMOCTH 00yYaI0IMXCs

Lens TeKkyIero KOHTPOJIS yCIIeBaeMOCTH 3aKIII0YaeTCs B:

* ONPEICTICHUN CTETICHH OCBOEHHS OOYYaIOIIMMUCS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbI CPEIHETO
obmiero oOpa3oBaHHA B TeUEHHME y4eOHOro rojga mo yudeOHomy mpeamery «Maremaruka» B 10,11
KJlaccax;

* KOppeKMy pabouux mporpamm ydeOHoro npeamera «MaremaTrvka B 3aBUCUMOCTH OT aHANIM3a TeMIa,
Ka4yecTBa, 0COOEHHOCTEN OCBOCHUS U3YUYEHHOTO MaTepHaa,

* IPEIYIPEXKIECHUN HEYyCIIEBAEMOCTH.

Texkymuit KOHTPOJIB yeneBaeMocTH oOydatomuxcs 10-11 kmaccoB B 'mMHa3uu mpoBOIATCS

- IOYPOYHO, TIOTEMHO;

' nepuo BBeaeHns @I'OC COO nomyckaeTcst yCTaHOBIIEHHE KPUTEPHS OCBOSHHS Y4eOHOTO MaTepraia Ha
yposHe 50% OT MakcHMabHOTO 0OaJiia 3a BRITIOJIHEHUE 3a1aHIH 0a30BOTO YPOBHSL.



- 110 Y9e€OHBIM TIOTYTOIHSIM;

- B (hopMe: THArHOCTHYECKUX pabOT, KOHTPOJIBHBIX PadOT, YCTHRIX U MMCHMEHHBIX OTBETOB Ha BOTIPOCHI,
MPAKTHYECKON pabOoThl, TECTUPOBAHMSI, 3alIUTHI (Y4eOHOT0, TBOPUECKOTO0) ITPOEKTa, pedepara, 3adeTa.

B paboueii yuebHO#t mporpamMmMe nipeamera «MaTeMaTHKay 3aIUTaHHPOBAHBI:

KonTtponbHbix padot- 23
[TpakTuaeckux padboT- 72

BricTaBnenne TEKyIIMX OTMETOK OCyIIecTBIsieTcss mis oOywarommxcst 10-11-x kmaccoB mo
HOYTOAMAM C (UKCAIMeil UX JOCTIKEHUI B KJIACCHBIX JKypHAJaX B BHJE OTMETOK II0 MATHOAIIbHON
IIKase.

3a YCTHBII OTBET OTMETKA BBICTABISIETCS YUUTENIEM B XO/I€ YPOKa M 3aHOCHTCS B JICKTPOHHBIN KIIACCHBIN
JKypHAII ¥ TIPY HATHYAXA OyMa)kKHOTO THEBHUKA, B OyMa)KHBIM JHEBHHK (IO YKEIAHUIO 00yUaIOIIerocs);

3a NUCbMEHHBIA OTBET OTMETKA BBICTABIISIETCSl YUUTENIEM B 3JIEKTPOHHBIN KIIACCHBIN ypHaj B MOPSIIKE,
onpezaencHHbIM [TosiokeHHE O CUCTEME OIICHUBAHUS YUICOHBIX JIOCTIXKEHUM 00ydaromuxcst (Y TBEPKICHO
IMpukazom Ne 43-om ot 24.01.2018 1.) u IlonokeHueM 00 3JeKTPOHHOM >KypHaie (YTBEPKICHO
ITpukazom Ne620/1-o1 ot 12.10.2016 1.)

IIpome:kyTOouHas aTTecTalus 00y4arOUIUXCS

[IpomexxyTouHOl arTecTanueld 00y4aromUXcsl SBIAETCS ONPEAEICHUE CTEINEHW OCBOCHUS MMHU
yuebHOro Marepuana no ydyeOHoMy npenmery «Maremaruka» Ha ypoBHe COO 3a y4yeOHbIN Tox. Llens
NPOMEXYTOYHOM aTTecTaiii — OOBEKTHBHOEC YCTAHOBICHHE (DAaKTUYECKOTO YPOBHS OCBOCHUS
00pa3oBaTeIbHOM MPOrpaMMbl W JOCTWXKEHUSI PE3YyJIbTaTOB OCBOCHHS YYAllUMUCS IPOrPaMMbI B
COOTBETCTBHH C TPEOOBaHUSIMH (ellepaTbHBIX TOCYJAPCTBEHHBIX 00pPa30BaTENbHBIX CTaHAaPTOB.

[IpomexxyTouHas arrectamus oOydaromuxcs mo «MaTemaTukey» MOXKET MPOBOIUTHCS B Qopme
KOMIIJIEKCHOHM KOHTPOJIBbHOM padoTh! (1o tumy EI'D 6a30Boro u npoduinbHOro ypoBHEi).

JupakTuyeckue MaTepuaibl Uil MPOBEACHUS MPOMEXKYTOUYHOM aTTecTaluu pa3padaTbIBaroOTCA
YUUTETSIMH-TIPE/IMETHUKAMHA W TIPOXOJST SKCHEPTH3Y Ha 3aceaHUsX METOAWYECKHX OObeJINHEHUH
YUUTEIeH-IPEAMETHUKOB B COOTBETCTBHHM C TPeOOBAaHUSIMH OCHOBHOM 0OpPa30BAaTEIbHOM MPOrpaMMbl
COOTBETCTBYIOIIETO Y4€OHOTO rojia I YPOBHSL.

B kadectBe Marepumana JUis MpOBElEHHS MPOMEXYTOUHOHM arTectanmu oOydwatommxcst 10, 11 kmaccos
MOTYT OBITH HCITOJIb30BaHBI JIUATHOCTUYECKUE PAOOTHI CTAHAAPTH3UPOBAHHOM (hopmbl (110 Tumy EID).
IIpomexyTouHas arrectauus mo ydyeOHoOMy mpeamery «MaTeMaTHKa» OLICHMBAETCs IO MATHOATIIBHON
CHCTEME U YUHTBIBAIOTCS MPH BHICTABJICHHH TOI0BOH OTMETKH 00YYatOIIHMCSI.

O11eHKa YCTHBIX OTBETOB YUYAIIMXCS

OTBeT oleHUBAaETCH OTMETKOM «5», €CIIM YUCHUK:

- TIOJIHO PacKpbUI COZIEpKaHUE MaTepualia B 00beMe, MPelyCMOTPEHHOM NPOrpaMMOil U y4eOHUKOM;

- UWBJOXHJI Marepuall TPAMOTHBIM SI3BIKOM, TOYHO HCIIOJIb3YSl MAaTEeMaTHYECKYIH0 TEPMHUHOJIOTHIO |
CHUMBOJIHKY, B OIIPECIICHHOMN JOIrMYECKOH 1OCIeI0BaTeNbHOCTH;

-[IPaBUIIBHO BBITIOJHUI PUCYHKH, YEPTEKH, TPApUKH, COMTyTCTBYIOLINE OTBETY;

-[IOKa3aJl YMEHHE WIUTIOCTPUPOBATh TEOPHI0O KOHKPETHBHIMU TIPUMEpPaMH, MPHUMEHSITh €€ B HOBOW
CUTYAIIUH TIPY BBIMOIHEHUHN MPAKTHYECKOTO 38 [aHHS;

-IPOAEMOHCTPUPOBANl 3HAHHE TEOPHUU PaHEe HM3YUYEHHBIX COITyTCTBYIOIIMX TEM, C()OPMUPOBAHHOCTH H
YCTOWYMBOCTH UCTIONB3YEMBIX TIPU OTBETE YMEHHI 1 HABBIKOB;

-0TBeYall CAMOCTOSITEIbHO, 0€3 HABOSIINX BOIIPOCOB YUUTEIIS;

BO3MOXXHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBEIIECHHE BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKIAJKAX,
KOTOpbIE YYEHHUK JIETKO UCTIPABHJI TOCIIE 3aMEYaHUs YIUTENS.

OTBeT OLIEHUBAETCS 0TMETKOI «4», €CIIN YIOBIETBOPSIET B OCHOBHOM TPEOOBAHMAM Ha OLCHKY «5», HO
IIpY 3TOM UMEET OAMH U3 HEAOCTATKOB:

-B U3JI0KEHUH JOIYLICHBI HEOObIINE POOETbl, HE HCKAa3UBILINE MAaTEMaTHIECKOE COJICPKAHNE OTBETA;
-JIOIYLIIEHbl OJMH — JBa HEIOYeTa IPU OCBELIEHHH OCHOBHOI'O COJEPXAHUSA OTBETA, UCIPABJICHHbIC
10CJIe 3aMeYaHus yUUTeIs;

-IOMyLIeHbl OMMOKa WK 0ojee ABYX HEAOYETOB IMPU OCBEIICHWH BTOPOCTETICHHBIX BONPOCOB HIIH B
BBIKJIA/IKaX, JIETKO UCTIPABIICHHBIE MTOCIIE 3aMEUaHHs YUUTEIS.



OTMeTKa «3» CTaBUTCA B CIIEAYIONIUX CITyJasX:

-HETIOJTHO PACKPBITO COIEpKaHWe Marepuaia (coaepikaHne M3JI0KEeHO (parMeHTapHO, HE BCeraa
MOCJIe0BAaTeNFHO), HO TIOKa3aHO oOmiee MOHMMaHWE BOIPOCa M IMPOAEMOHCTPUPOBAHBI YMEHHS,
JOCTaTOYHBIE 715l YCBOCHMS IPOTPAMMHOTO MaTepHuaa;

-AMEJINCh 3aTPYOHEHHS WIH JOMYIIEHBl OMMOKA B OMpPENSIIEHHH MaTeMaTHYeCKOW TEpMHUHOJIOTHH,
yepTexax, BBIKIIAIKaX, UCIIPABICHHBIE MTOCTIE HECKOIBKIX HABOIAIINX BOIIPOCOB YUHUTEIS;

-yU4EHHK HE CIIPaBWJICA C MPUMEHEHHWEM TEOPHH B HOBOM CUTyaldW NMPH BBITOJHEHUH MPAKTHUYECKOTO
3a/1aHusl, HO BBIMTOHWII 3aJaHHsI 00S3aTETFHOTO YPOBHSI CJIOKHOCTH TI0 IaHHOW TEME;

-TIPA TOCTaTOYHOM 3HAHWH TEOPETHYECKOTO MaTeprajia BBISIBIEHA HEAOCTaTOYHAs C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHHI 1 HABBIKOB,

OTtMeTKa «2» CTaBUTCS B CIACTYIONINX CIyYasx:

-HE PACKpPBITO OCHOBHOE COAEpPKaHNE yUeOHOTO MaTepHana;

-00HapyKEHO He3HAHUE YUCHUKOM OOJIBIICH MM HanOoJIee BaXKHOW YaCTH Y4eOHOr0o MaTepHaa;
-JIOMyIICHBI OIIUOKK B OTNPE/ICICHUN MOHSATHIA, IPH UCIIOJIb30BAaHUN MaTEMaTUYECKOW TEPMHUHOJIOTHH, B
pPUCYHKax, uYepTexax WM rpadukax, B BBIKIAJKAaX, KOTOPble HE FWCIPABICHBI ITOCIE HECKOIBKHIX
HABOJAIINX BOTIPOCOB YUUTETIS.

Onenka («5», «», «3») MOXET CTaBUThCSA HE TOJBKO 3a CAMHOBPEMEHHBIH OTBET (KOIja Ha
MPOBEPKY TOATOTOBKH YYEHHKAa OTBOJMTCS OMpEAENeHHOE BpeMs), HO W 3a pacCpelOTOYSHHBIH BO
BPEMEHH, T. €. 34 CYMMy OTBETOB, JAHHBIX YYCHHKOM Ha MPOTSKEHHH YPOKa (BBIBOAWUTCS MOYPOUHBII
0aJut), MpH YCJIOBUH, YTO B MPOIECCE YpOKa HE TOJIBKO 3aciylIMBAIHNCh OTBETHI y4alllerocs, HO U
OCYIECTBIISIIACH TPOBEPKA €r0 yMEHUSI IPUMEHSTh 3HAHHS Ha MPAaKTHKE.

OueHKa MUCbMEHHBIX KOHTPOJIBHBIX PadoT.

OTBeT oLleHUBAETCSI 0TMETKOI «5», eciu:

-paboTa BBINIOJTHEHA MTOJIHOCTHIO;

-B JIOTHMECKHX PACCYKIACHUSAX U 000CHOBAHWU PEIICHUS HET MPOOEIIOB U OINOOK;

-B pPEIIEHUH HEeT MaTeMaTHYECKUX OIMHNOOK (BO3MOXKHA OJIHA HETOYHOCTb, OIMCKA, KOTOpas He SBISETCS
CJIEJICTBUEM HE3HAHMS WIIM HEOHUMAaHHUs Y4eOHOTO MaTepHrana).

OTMeTKa «4» CTaBUTCA B CIIEAYIONUX CITyqasX:

-paboTa BBIITOJIHEHA TOJIHOCTHIO, HO OOOCHOBaHWS IIATOB PENICHHS HEIOCTATOYHHI (eCiau yMeHHe
00OCHOBBIBATh PACCYKIIEHHS HE SIBISUIOCH CIIEUATBHBIM OOBEKTOM MPOBEPKH);

-JIOMyIIeHbl OJIHA OMIMOKA WM €CTh JBa — TPH HeNou€Ta B BBIKIAJKAX, PUCYHKAX, YepTekax HIIH
rpadukax (eciau STH BUIBI pabOT HE SBJISIIACH CIIEIHATBHBIM 00bEKTOM IPOBEPKH).

Ot1MmeTKa «3)» CTaBUTCS, €CIIU:

-JonynieHo Ooyiee OJHON OMIMOKM WM Ooliee JBYX — TpeX HENOYETOB B BBHIKJIAJKAX, YEPTEKaxX HIIH
rpadukax, Ho oOy4aromumics o01agaeT 00sI3aTeNFHBIMIA YMEHUSMHU T10 TIPOBEPSEMOI TEME.

OTMeTKa «2) CTaBUTCS, €CIIU:

-IIOMYIIEHBI CYIIECTBEHHBIC OIMMOKY, MOKAa3aBIIKeE, YTO OOydJaroImmiics He obnamaeT 00s3aTeTbHBIMU
YMEHUSIMH TI0 JIAaHHOW TeMe B MOJTHOM Mepe.

Yuurtenp MOXKET MOBBICUTH OTMETKY 32 OPUTWHAIBHBIM OTBET HA BOIMPOC WM OPUTHHAIHHOE PEIICHUE
3a/1a4¥, KOTOPHIE CBHJIETELCTBYIOT O BHICOKOM MaTeMaTHYECKOM Pa3BUTHHU O0YYaIOIIETOCS; 32 PELICHHE
Oosiee CIOXXKHOM 3aJaydl WIM OTBET Ha Ooyiee CIOXKHBIA BOMPOC, TMPENJIOKEHHBIE O0y4aromeMycs
JTOTIOJTHUTENBHO TTOCJIE BHIMIOJIHEHUS! UM KaKUX-JIH00 JPYTUX 3a/IaHu.

IIpu onenke 3HaHWN, YMEHWA W HABBIKOB OOYYArOIIUXCS CJEIyeT YYUTHIBATh BCE OIIMOKHU (rpyOble U
HErpyObIe) M HEIOUETHI.

3.1. 'py0bIMH CUUTAIOTCS OIIUOKH:

-HE3HAaHHWE OINpENEICHUs] OCHOBHBIX TIOHSTHH, 3aKOHOB, TPaBHJ, OCHOBHBIX TIIOJIOKEHHH TEOPHH,
He3HaHue GopMyJl, OOIIETTPUHATHIX CHMBOJIOB 0003HAUCHHI BETUYWH, €MHUI] UX U3MEPEHHS;

-HEe3HAaHNE HANMEHOBAHUH €MHHI] N3MEPECHHUS,

-HEYMCHHE BBIJICIUTH B OTBETE TJIABHOE;

-HEyMEHHE IPUMEHAThH 3HAHMSI, aITOPUTMBI JJISl pEIIeHNUs 3a]1ad;

-HeyMEHHE JeJIaTh BHIBOABI U 0000IIeHHS;

-HEYMCHHE YUTATh U CTPOUTH rpadukwy;

-HEYMCHHE TI0JIb30BaThCS IEPBOUCTOYHUKAMU, YICOHUKOM U CIIPaBOYHUKAMU;

-II0Tepsi KOPHS WM COXPaHEHUE IIOCTOPOHHETO KOPHS;

-oTOpaceIBaHnEe 0€3 OOBSICHEHUH OJHOTO U3 HUX;




-paBHO3HAYHBIE UM OIIHOKH;
-BBIYHCITUTENFHBIE OITNOKH, €CITH OHH HE SIBIISIOTCS OTIHCKOM;
-JIOTUYECKHE OIINOKHY.
3.2. K Herpy0bIM omOKkaM CJieyeT OTHECTH:
-HETOYHOCTh (POPMYJIMPOBOK, OIPENEIeHNN, TOHATHH, TEOpHil, BBI3BAHHAS HEIMOIHOTOM OXBaTa
OCHOBHBIX TPU3HAKOB OMPEIENIEMOr0 MOHATHS WM 3aMEHOH OIHOTO - JABYX W3 AITHX INPU3HAKOB
BTOPOCTETICHHBIMU;
-HETOYHOCTH Ipaduka;
-HepaIMOHAIBHBIN METO]| PeIIeHNUs 3a/1a4ll WM HEAOCTATOYHO NMPOIyMaHHBINA IUIaH OTBETa (HapyIIeHUE
JIOTUKH, TIOIMEHA OTJICJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTCIICHHBIMHU );
-HepalMOHAIBHBIC METOJIbI PA0OTHI CO CIIPABOYHOM U IPYTOW JINTEPATYPOH;
-HEYMEHHE PEelIaTh 3a/1a4H, BHITONHATD 3aJJaHHs B OOIIIEM BH/IE.
3.3. Henoueramu SIBIISIFOTCSI:
HepaloHabHbIE TIPUEMbl BBIYHUCICHUA H TMPeoOpa3oBaHUiA;
YepTexel, CxeM, TpadHKoB.
BoiBeeHne HTOrOBbIX OIIEHOK

3a monyroaue W y4eOHBIN roJi CTABUTCS UTOroBas olieHKa. OHa SABISCTCS SIUHON M OTPaXkacT B
0000IIIEeHHOM BHJIE BCE CTOPOHBI TOJTOTOBKH Yy4YEHHKA IO MaTeMaTHKe: YCBOCHHE TEOPETHIECKOTO
MaTepuana, OBIaJICHHE YMEHHSIMH IMPUMEHEHHUS TEOPETUYECKOrO MarepHualia MPUMEHSTh K PEIIeHUI0
MIPAKTUYECKUX, UCCIIEIOBATENBbCKUX 3aau.

HroroBasi OIlCHKa BBIBOJUTHCS KakK CpeiHee apu(METHUYCCKOE MPEAIISCTBYIOIIUX OICHOK.
PemarormuM mpu ee OmpeneNeHruH CIeAyeT CUMTaTh (DaKTUYeCKyl0 IIOATOTOBKY YYEHHWKa IO BCEM
IMoKas3aTeJIsAM KO BpECMCHH BbBIBCACHU A 3TOU OLICHKU.

HEOpPE)KHOE BBIMOJIHCHUE 3aIlUCeH,

IlepeyeHb pacnpeae/ieHHBIX MO KJIAcCaM NPOBepsieMbIX TPeOOBaHUH K pe3yJibTATAM OCBOCHHS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMmMsbl cpeaHero oouero oopasosanusi no MATEMATHUKE

Tpeboanus ®I'OC k pes3ynbraTaM OCBOCHHS OCHOBHOW 0OpPa30BaTENbHON MPOrpaMMbl CPEIHETO
o0rrero o0pa3zoBaHus ONepaMOHATIM3UPOBAHBI M PacIpeIeNIeHbI 10 KilaccaMm.

10 xiacc

Meran | Koxa IIpoBepsiemble npeaMeTHbie | @OpMbI KOHTPOJIS
peame nposepsie | TpeGOBAHUA K Pe3yJbTaTaM 00y4YeHus!
THBIA MOI'0
pe3ysb | TpeGoOBaH
TAT s
1 Pa3BuTHe mpeacTaBjeHHil 0 4YHCIe U YHMCIOBBIX

CHCTeMaX; OBJIaJleHHe HABBIKAMHM  YCTHBIX,

NMUCbMECHHBIX, HHCTPYMEHTAJbHBIX BBIYMCJICHUI

11 Bremonnats apudpmernueckue aencteus, | [Ipaktudeckas padora Nel "IlepeBon
coyeras YCTHbIE W  NHChbMEHHBIC | OECKOHEUHOW NepUOIHMUYECKOM 1podu B
NpUEMbl; HAXOIUTh 3HAYCHHS KOPHA | OOBIKHOBEHHYIO IpOOb".
HAaTypaJbHOM  CTENEHW, CTENeHH C
paroHaIbHBIM MTOKa3aTeNeM,
norapudma
12 Berancasars 3HAYEHHUS yncnoBbIX | [IpakTudeckas pabota Ne2
BBIPAKECHUH, ocymecTBiss | "Haxoxmenue cymMmbl OECKOHEYHO
HEOOXOMMBIE MOJICTAHOBKH u | yObIBaromeit TeOMETPUIECKON
npeoOpa3oBaHUs nporpeccun’.
[IpaxTraeckas pabora Ne3
"IIpeobpazoBaHUIX BBIPOKCHHH,
CoepKAaIINX pPaJuKabl'".
[IpakTHueckas pabota Ne4
«Bbruucnenus u  npeoOpazoBaHUA
BBIp@XXEHMH  C  HCIIOJIE30BAaHUEM
ONpeAeNeHUs] U CBOMCTB CTENEHU C
JeHCTBUTEIbHBIM [IOKA3aTEIEM»




KonTponbsnas pabota Nel

" JlelicTBUTEIbHBIC Yrcia'.

OBiageHue CHMBOJIBHBIM fI3BIKOM  aJIredpbl,
npueMamu BbINIOJIHEHUS TOKIEeCTBEHHBIX
npeodpazoBaHuii BbIpasKeHUH, pelieHust

YPaBHEHHUH, CUCTeM YpaBHEHWil, HEpPaBeHCTB U
CHCTEM HEPABEHCTB; YMEHHS MOJeJUPOBATH
peajibHble CUTYyalMd Ha f3bIKe  aJredpsl,
HccJe10BaTh NMOCTPOEeHHbIE MoOjIeJIH c
HCI0JIb30BaHUEM anmapara anreopsbl,
HHTEPIPETUPOBATH NMOJYYEHHBII pPe3yabTaT

21 CocTaBnate OyKBEHHBIE BBIPKEHUS U
dopMynel  1mO  ycIOBMAM  3a1ad,
HaXOJIUTh 3HA4YCHUS OYKBEHHBIX
BBIPAKECHUH, OCYILIECTBIIAA
HEO0XO0IUMbIe MOJICTAHOBKH U
mpeoOpazoBaHUs

[ToBTOpeHne. 3amadyn: HAa IPOICHTHI,
nBKeHne, pabota, cmecu. Pemienne
3a/1a4 C IIOMOIIbK YPAaBHEHUH

Pemenne 3amau Cc MCIOIB30BaHUEM
CBOWCTB 4YMCENl M CHUCTEM CUMCIICHUS,
JIOJIEW U 4YacTeH, MPOLEHTOB, MOIYJIEH
YHCeTI.

2.2 [IpoBoauTh IO M3BECTHBIM (POpMyIaM U
mpaBwjaM IpeoOpa3oBaHus OyKBEHHBIX
BBIPOKEHH, BKJIIOYAIOIIUX CTENCHH,
paKaib, JoTapuQMBEI "

TPUTOHOMETpUYECKUe QyHKINN

[IpaxTrueckas pabota Nell
"[Ipeobpa3zoBanue JorapruPpMHUUSCKUX
BBIpaKEHUI'".

[IpaxTrueckas pabota Nel4
"HaxoxxieHue 3HaueHU BBIPaKCHUH,
COoepKallluX  TPUTOHOMETPHUUYECKUE
(YHKIIMH YHCIIOBOTO apryMeHTa".
[IpakTuueckas pabota Nel5
"[IpuMeHeHne 3aBHUCHUMOCTEH MEXIY
CHHYCOM, KOCHHYCOM W TaHI'€HCOM
OIHOTO M TOro K€ yria Juisd
BBIYMCIICHHS 3HAYECHUM BBIPAXKCHUU U
JI0Ka3aTesIbCTBa TOXKAECTB".
[IpakTuueckas pabota Nel6
"[lpumMeHeHne W3YYeHHBIX (QOpMyI
TIpH JOKa3aTeIbCTBE TOXKIECTR".
KonTponsHas pabora Ne 5
"Tpuronomerpuyeckue Gopmyasr”.

2.3 Pemars palMoHaJIbHEIE,
HUppaIMOHaJIbHbIC, ITOKa3aTeIbHEIE,
TPUTOHOMETPUYECKHE H
norapuMUYEeCKUe  YpaBHEHHS,  UX

CHCTCMBI

[IpakTnueckas pabora Ne6 «Pemenue
PaBHOCHIIBHBIX ypaBHEHUH "
HEpaBEHCTB".

IIpaktuueckas pabora Ne7 «Pemenue
HMPPALMOHAIBHBIX ypaBHEHU".
IIpaktuueckas padota Ne9 "Permenue
MOKA3aTeNbHBIX YpaBHEHHH M HUX
cuctem".

[Mpaktudeckas padora Nel2 "Penrenue
JorapupMUIECKUX YpaBHEHMH U HX
cucrem".

[Ipaxtrueckas padota Nel7 "Pemrenne
TPUTOHOMETPUUYECKUX ypaBHEHUI
OTHOCHUTENIFHO KOCHHYyca".
[Ipaxtrueckas padota Nel8 "Pemrenne
TPUTOHOMETPUUECKUX ypaBHEHUI
OTHOCUTEIBHO CUHYyca".
[Tpaxtrueckas padota Nel9 "Pemenne




TPUTOHOMETPUYECKUX YpaBHEHUN" .
KoHTponbsHas pabora No 6
"TpuroHomMeTpuuecKre ypaBHeHus" .

24 Pemate  ypaBHeHus, npocreiiiue | [Ipaktndaeckas padora Ne9 "Pemenwne
CHCTEMbI ypaBHCHUH, UCIONB3YSl | oka3aTeabHBIX YpaBHEHHUM U UX
CBOMCTBAa (GYHKUMA M HX TPAQUKOB; | cperem”

WCTIONB30BaTh Al TIPHOIMKEHHOTO
pelieHus ypaBHEHUH W HEPaBEHCTB
rpaduIeCKU METOT

2.5 Pemrate parmmonansHbIe, MokazarenbHble | [IpakTudeckas padora NelQ "Pemenue
W JorapupMUYecKHue HEPaBEHCTBA, UX | MOKA3aTEIbHBIX HEPAaBEHCTB M HX
CHCTEMBI cucrem".

[IpakTnueckas pabora Nel3 "Pemenue
JOTapuPMHUIECKUX HEPABEHCTB U HX
cuctem'".

YMmenue €031aBaTh, NPUMEHATH u

Npeodpa3oBbIBATh 3HAKH M CHMBOJIbI, MOJEJH M

cXeMBbI s peleHust Y4eOHBIX u

NMO3HABATEeJIbHBIX 32124

3.1 Pewate TEKCTOBbIE 3agauu | [loBropeHue. 3agaun: Ha OPOLEHTHI,
anreOpanyeckum METOZOM, | ABHXKeHUe, paboTa, cMmecu. PemieHue
UHTEPIPETUPOBATD MIOJIy4YEHHBIN | 3aj1a4 C IIOMOIIBIO YpaBHEHUH
pe3ynbTaT, MPOBOIUTH OTOOP pELICHHI
ucxons u3 GopMyIHMpPOBKH 3aJauu Pemenne 3amau c MCIOIB30BAHUEM

CBOICTB YHMCENl U CHUCTEM CUMWCIIECHUS,
JIOJIEW W 4YacTel, IPOLEHTOB, MOIYJIEH
YHCEIL.

Pemrenue 3amau Ha JIBWKEHHE WU
COBMECTHYIO paOOTy, CMECH U CIUIABBI
C NOMOUIbIO JIMHEWHBIX, YPABHEHUU U
UX CHUCTEM.

OBaanenue CHCTEMOM (yHKIHOHATBHBIX

NMOHATHIH, Ppa3BUTHE YMEHHsI HCIOJIb30BATh

pyskunonanbHo-rpaduueckue  NpeaCTABJICHUS

AJs  pellieHHs] Pa3IMYHbIX MaTeMaTHYeCKHX

3aja4y, Js ONHCAHUA M aHaIu3a peabHbIX

3aBHCHMOCTeH

4.1 Onpexpensaty 3HaueHue ¢yHkuuun 1o | [IpakTHyeckas pabora Ne5
3HAYeHHWIO apryMeHTa mpH pa3nnyHbix | "CreneHHHAs QyHKIHNS, €€ CBOWCTBA U
criocobax 3a/1aHus ¢bynkuuy; | rpaguk.  [loctpoenme  rpadukos
ONKUCHIBaTh MO TpaduKy MOBeJEHHWE U | B3AaUMHO 0OpaTHBIX (pyHKIMA".
cBoiictBa  (QyHKIMH, HaxoauTh 10 | KoHTponpHas paboTta Ne 2
rpaduky yHkmmm Hambonbiiee U | "CreneHHas QyHKums'.

HanMeHbIIIee 3HAYCHUS; ctpouts | [IpakTnueckas pabota Ne8
rpaMKy U3y4eHHBIX (QYHKIUH "[lokazarenbHas byHKIH, ee
cBoiicTBa 1 rpaduk".
KonTponbsnas pabora Ne 3
"Tloka3zarenbHas GpyHKOHA".
KoHnTtponbsHas pabora No 4
"Jlorapudmudeckas GyHKIHS".

4.3 HccnenoBate B mpocteiimux ciydasx | [Ipaktudeckas pabota Ne5
(GyHKUMM Ha MOHOTOHHOCTb, HaxoAuTh | "CremeHHHas QyHKIMS, €€ CBOICTBA U
HanOoJbIlIce W HaWMEHbIee 3HadeHus | rpaduk.  IlocTpoenme  rpadukoB
¢byHKINH B3aUMHO OOpaTHBIX QYHKIHA".

KonTponbeHas pabora Ne 2




"CrenenHas QyHkuus'.

[IpaxTraeckas pabora Ne§
"ITokazaTenbHast GbyHKIHSA, ee
cBoiicTBa U rpaduk".

KoHnTtponbsHas pabora No 3
"[lokazarenbHas GyHKIHS".
KonTponbshas pabora Ne 4

"Jlorapudmuueckast pyHKIms'".

@opMHUpPOBAHHE CHCTEMATUYECKUX 3HAHUN O
MJIOCKUX ¢urypax U 110, CBOMCTBAX,
npeacTaBJIeHHI o NMpocTeHIInX

NPOCTPAHCTBEHHBIX TeJaX; PpPa3sBUTHe YMEHHId
MOJEJUPOBAHUS PeabHbIX CHUTYyaUMil Ha sI3bIKe
reoMeTpHuu, MCCJIEA0BAHUS MOCTPOEHHOH MOJe/H
€ HMCNOJb30BAHUEM TeOMeTPUYECKHX NMOHSTHIH H
Teopem, anmapara ajredpsl, peLuieHust
reoMeTpPHYeCKUX U MPAKTHYECKHX 3a/1a4

5.1 Pemate mmanumerpudeckue 3amaun Ha | [Ipaktmyeckas pabora Ne6 "Pemenne
HaXOKACHUE TCOMETPUYECKUX BENMYMH | 3aJa4 HAa NPUMEHEHHE CBOWCTB
(nMH, yriI0B, momaaei) MIPU3MBIL, OTBICKaHHUE IUIOIIAN

MTOBEPXHOCTH NMPU3MBI'".

[MpakTrdeckas pabota Ne7
«Bbruncnenue IoIAAN
MTOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEN
NP PEUICHWH TPAKTHYECKHX 3aj1ad,
UCTIONIB3YSl  IpU  HEOOXOIMMOCTH
CHOPAaBOYHUKH W  BBIYUCIIUTEIbHbIC
YCTPOKCTBAY.

Koutponbshas pabota Ne5
«MHOTOrpaHHUKI

3auétr mo Teme «MHOTrOrpaHHUKH.
[lmomaaer MOBEPXHOCTHM MPU3MBI U
MUPaMHJIBDY

5.2 Pematp npocreiimune | [Ipaktndeckas pabota Nel

CTEPEOMETPUUECKUE 3a1a4n Ha | "IlapamieabHOCTh IpsAMO u
HaXOKAECHUE T€OMETPUYECKUX BEJIWYMH | MJIOCKOCTH'.
(nmm, YTIIOB, iomanei); | [pakruueckas padora Ne2 "B3zaumuoe
WCIIOJIb30BaTh pu pEIICHUHN | PacIIOIOKEHNE MPSIMBIX B
CTEPEOMETPUUECKUX 3a1a4 | MPOCTPAHCTBE. YTON MEXAY IBYMs
TUTaHUMETpUYecKre (aKkThl 1 METOIbI npSAMBIMU.".

Kontponbnas pabora Ne2 «Bzanmmuoe
PacCIIOJIOKEHUE MPSAMBIX, MHPSAMON H
MJIOCKOCTH»

[IpakTrueckas pabota Ne3
«IlocTpoeHne cedyeHuwil TeTpasapa u
napaieNenuIe/Ia.

KonTponbenas pabota Ne3
«ITapanenbHOCTb IIOCKOCTEM.
3auér 1o TeMe «B3aumHoe

PacmoIoKEeHHE TPSMBIX W TUIOCKOCTEH
B ITPOCTPAHCTBE

[Ipaxtrueckass pabora Ned «Pemrenue
3aJa4 = HA  TEPHCHIUKYISIPHOCTh
MPSIMOU ¥ TTIOCKOCTH.

[Tpaxtrueckas pabora Ne5 «Pemenne




3a]1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX
MEPIeHANKYISApax, Ha YroJd MEeXAy
MPSIMOM U IJIOCKOCTHIO.
KonTponbshas pabota Ne4
«llepneHIUKyIIpHOCTE TPAMBIX U
IJIOCKOCTEID)

3auét no teme «lleprneHUKyIIPHOCTh
MPSIMBIX U TUIOCKOCTEHY
[Ipaxtrueckass padora Ne6 "Pemenue
3aJjad Ha TPUMCHEHHWE  CBOWCTB
MIPU3MBI, OTBICKaHUE TUTOIIAH
MTOBEPXHOCTH TIPHU3MBI".

[IpaxTrueckas pabora Ne7
«Brraucinenune IJI0IIa u
MMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeIl
MpH PpEIIeHHH MPaKTHYECKUX 3ajad,

UCTIONB3YSl  TpU  HEOOXOIUMOCTH
CIIPABOYHMKH M BBIYHUCIUTEIHHBIE
YCTPOKCTBAY.

Konrponbhas pabota Ne5
«MHOrorpaHHuKN»

3auér no TemMe «MHOrOrpaHHUKH.
[Inomanp MOBEPXHOCTH MPU3MBI H
ImUupamMuab»»

5.3

IIpoBoauTe omepanuu Haj BEKTOPAMH,
BBIUHCIISITH JUIMHY BEKTOPA, YOI MEXKITY
BEKTOpaMu

[MpakTuueckas pabora Ne8 «/leiicTust
C BEKTOpaMH B MPOCTPAHCTBE)

@opMuUpoOBaHUEe NPEACTABJEHUI 0 MaTeMaTHKe
KaKk o0 MeToJe MO3HAHHMS [IeiiCTBHTEIbLHOCTH,
MO3BOJISIONIEM ONMHCHIBATH U HM3y4aTh peajbHbIe
npoiecchl M IBJIEHHUS

6.1 MogenupoBate peanbHble cuTyanuu Ha | JIuneliHas QyHkuus. Pemenue 3amad ¢
A3bIKE anreOpbl, COCTABIATh YPAaBHEHHS | MCIIOJIb30BAHUEM YHCIIOBBIX (DYHKIMHA
W HEPAaBEHCTBA IO YCJIOBUIO 3aJaud; | U UX IpaduKoB.
WCCIIeIOBaTh TOCTPOEHHBIE Mojenu ¢ | Mcnonb3oBaHue cBoicTB U rpadukoB
WCIIOJIb30BaHMEM armapaTa ajireopsl JMHEHHBIX U KBaJPAaTHUHBIX (DYHKINH,
00paTHOH MPONMOPLMOHATBHOCTH H
¢GyHKIMH  apuQMETHYECKOTO KOpPHS
KBaJIPATHOTO
6.2 MognennpoBate peaibHble cuTyanuu Ha | [IpakTudeckas pabota Ne7
SI3BIKE reOMETPUH, uccienosarsb | «Berancnenue 1oL
MMOCTPOEHHBIE MOJIeNH C | TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI
HCIIOJIb30BaHUEM FEOMETPUYECKUX | IPU PEIIEHUH NPAaKTHYECKUX 3anad,
TIOHATHH M TEOpeM, ammapaTa ainreOphl; | UCIIONb3yd  NpH  HEOOXOJMMOCTU
pemars MIPaKTHYECKUE 3aJla4d, | COPAaBOYHUKA W  BBIUMCIIUTENbHBIC
CBSA3aHHBIC c HaXO0XKJIEHUEM | YCTPOMCTBaY.
TEOMETPUUYECKUX BEITUUNH [loBTOpenne: Pemenne mpaxkTHKO-
OpPUEHTHPOBAHHBIX 3a1a4 c
MPUMEHEHUEM CBOWCTB
TPEYTOJIbHUKOB u
YeThIPEXYTOJIbHUKOB.
Pemienue 3amau  Ha NpUMEHEHUE
TEOPEMBI O TPEX MEPIIECHANKYISAPAx, Ha
YTOJI MEXY MPSIMON U TNIOCKOCTBIO.
6.3 MogenupoBath peanbHble cuTyanmu Ha | Ilpaktuueckas padora Ne20 "Pemenus




A3bIKE  TEOPUM  BEPOSITHOCTEH M | KOMOMHATOPHBIX 3a/ad C TOMOIIBIO
CTaTUCTHUKHM, BBIYUCIIATH B INPOCTEHINMX | MOACYETa YHMCIAa pa3MELICHUH U
CIIydasiX BEPOSITHOCTH COOBITHI MepecTaHoBoK"
7 YMenune NpPUMEHSITh M3yYeHHbIe  TNOHSATHS,
pe3yJabTaThl, MeTOAbl JUIA pelleHUs 3aaaq
NPAKTUYEeCKOI0 XapaKkTepa M 3aJa4 U3 CMeKHbIX
AUCUMILIHH
7.1 OnuceiBate ¢ mnomomblo  (ynknuii | MccnenoBatenbckoe — 3agaHue 1O
pasyin4yHble pEAIbHBIE 3aBHCUMOCTH | IpyIIIaM: «Bugst CTETIEHHOMH
MEXITy BEITMIMHAMH U | QyHKIUH. I'paduxwn, CBOMCTBA.
WMHTEPIPETUPOBATD ux rpaduky; | [IpuMepsl peanbHBIX MPOLECCOB W3
U3BJIEKATh UHQOPMAIHIO, | )KU3HH, OINUCBHIBAEMBIX  CTCIICHHON
MPE/CTAaBICHHYID B Ta0numax, Ha | QyHKIHAEH»
JuarpaMmmax, rpagukax
8 YMenue omnpeaessitb  NOHSTHS, C€O31aBaTh
00001eHNS, YCTaHABJINBATH aHAJIOTHH,
KJaccupuuMpoBaTb, CaMOCTOAITEJLHO BbIOMPATH
OCHOBAaHMSI W KpUTEepHH s KjaaccupuKanum,
YCTAHABJIMBATH NMPUYNHHO-CJIEICTBEHHBIE CBA3M,
CTPOMTD JIOTHYecKoe paccyskieHnme,
yMo3akJioyeHne (MHAYKTHUBHOE, JAeIYKTHBHOE W
10 AHAJIOTHH) M 1eJIATh BHIBO/IBI
8.1 [IpoBoauTh nokazatenbHbIe | [IpakTrdeckas pabota Nel6
paccyxlieHusT mnOpud peweHud 3anad, | "[IpumeHeHue H3Y4YEHHBIX
OIIEHUBATh JIOTHYECKYIO TMPAaBHJIBHOCTH | TPUTOHOMETPUYECKUX (OpMYyNl TIpHU
paccykaeHui, pacro3HaBaTh JJOTHUECKH | JOKa3aTelbCTBE TOXK/IECTB' .
HEKOPPEKTHBIE PACCYKIACHUSA Konrtponbhas pabora Nel «AkcHOMBI
CTEPEOMETPHH U HX CIEJCTBUS.
11 kaace
Mertan | Kon IIpoBepsiemble npeaMeTHbie | @opMbI KOHTPOJIS
penMe | mpoBepsie | TpeGOBaHUSI K pe3yJbTaTaM 00y4eHus
THBIH MOro
pe3yib | TpeGoOBaH
TaT ust
1 Pa3BuTHe mpeacTaBieHHH 0 YHCIe W YUCIOBBIX
CHCTEMAX; OBJIaJeHHe HABBIKAMH  YCTHBIX,
NMHCbMEHHBIX, HHCTPYMEHTAJIbHBIX BbIYHCJIEHHIT
11 Brrmonasts apudmerndeckue neiictusi, | Korrponbraast paborta mo anredpe Ne3
couerass ycrueile u  nucbMennbie | (Il vetBepTs), KonTponbhas pabora mo
NpUeMbl; HAXOIUTh 3HAYeHHs KOpHA | anmredpe  Ned (m YEeTBEPTbH),
HATypaJbHOW CTENeHH, CTENeHH ¢ | mpakThyeckas pabdora mo ainredpe Ne2
palOHAIBHBIM nokazatesem, | (I ueTBepTh), mpakTHyeckas padboTa 1o
norapudma anrebpe Ne3 (1 4eTBEPTH),
npakTuieckas padbota nmo anredpe Ned
(Il gerBepTh), mpakTHUecKas padoTta
o anredpe Nel4 (111 uerBepTh)
1.2 Brruncnate 3HAYEHUS yrcioBeix | KontponbHas pabora mo anredpe Nel
BBIPaKEHHH, ocymiectBisist | (I ueTBepTh), mpakTHyeckas padoTa 1o
HEO0OXOMMBIe TTOICTAHOBKH u | anredpe Ne6 { YETBEPTH),
npeoOpa3oBaHus mpakTHueckas pabora mo aiaredope Ne7
(11 verBepTh)
2 OBiafeHue CHMBOJIBHBIM SI3BIKOM  aJIre0Ophl,
npueMaMu BBINOJTHEHUS TOAKIECTBEHHBIX
npeodpa3oBaHui BBIpaKeHHId, pelieHus




YPaBHeHHil, CHCTeM YpAaBHEHMii, HEPABEHCTB H

CHCTEeM HEpPaBeHCTB; YMeHHsl MOJeJIHpPOBaTh

peajibHble CHTyallul Ha sA3bIKe aaredpsl,

HCCIe10BaTh NOCTPOEHHbIE Moeau c

HCIOJIb30BAHHEM annapara ajaredpsl,

HHTEPIPETHPOBATH MOJTYYeHHBIH pe3ybTaT

21 Bbuucnsate  3HaueHWs:  OykBeHHBIX | [IpakTmueckast pabota mo anredpe Ne
BBIPaKEHHI, ocymiectsisist | (I uveTBepTh)

HEOoOX0InMbIe HOJCTaHOBKU "
peoOpa3oBaHus

2.2 [TpoBoauTk mo u3BecTHBIM Gopmynam u | KontponsHas pabota mo anredpe Neb
npaBuiaaM npeodpazoBanusi OykseHHbIX | (IV deTBepTH)
BBIPDOXEHHH, BKIIOYAIONINX CTEICHH,
paauKansl, norapuQmel u
TPUTOHOMETPUYECKUE (DYHKIIUU

2.3 Pematp pammonaneuele, | KonTponsHas pabota mo anredpe NoS

HppanoHaIbHEIE, nokaszarenbabie, | (111 vetBepTh)
TPUTOHOMETPUYECKHUE u
jorapu(MUYECKUEe  YpPaBHCHHS,  UX

CHCTEMBI HEPaBEHCTBA, UX CUCTEMBI

24 Pemare  ypaBHeHus,  mpocteitmue | KoHTponbHas pabora mo anreope Ne5
CUCTEMBI ypaBHEHU, ucnonb3ys | (11l uerBepTh), mpakTuueckas pabota
cBoiicTBa GyHKIMA u wuX rpadukos; | mo aaredpe Ne9 (Il uerBepTsh)
UCIIONb30BaTh Ul TIPHOJMKEHHOTO
pelieHusT ypaBHEHWUH W HEPaBEHCTB
rpadUUeCKUi METOJT

2.5 Pemarp panmoHnanbHble, okazaTenbHble | [IpakTudeckas pabora mo anredpe
u sorapupmuueckue HepaBeHcTBa, uX | NelO (Il werBepth), mHpakTHUECKas
CHUCTEMBI pabota no anredpe Nel3 (111 uerBepTh)

Ogaanenune CHCTEeMOH GyHKIMOHATBHBIX

NMOHSTHI{, Pa3BUTHE YMEHHS HCHOJb30BATh

(pyHkuuoHanbHO-TpaduUeckne  MpeacTaBIeHHsA

AJsl  pellieHHs] Pa3INYHbIX MaTeMaTHYeCKHX

3a1a4, ISl OMMCAHUSA M AHAJM3a PeaJbHBIX

3aBHCHMOCTeH

3.1 Onpenensate 3HaueHue ¢yaknuu 10 | [IpakTryeckas pabota 1o anredpe
3HaueHUIO aprymeHta mpu pasziaudsbix | Nell (Il uerBepth), mpakTHUecKas
crocobax 3aJIaHUs ¢dyHkumy; | padora o anredpe Nel2 (111 yerBepTs)
ONMHUCHIBaTh MO TpaduKy TOBeJCHUE U
CBOWCTBA  (YHKIUH, HAXOJUTh IO
rpadpuky QyHKOUM HauOonbllee H
HanMeHbIIIee 3HAYCHUS; CTPOHTH
rpadMKH U3yYEHHBIX HYHKITUHA

3.2 Beraucisats MIPOU3BOIHBIE u | KorrponsHas pabdora no anrebpe Nel
nepBooOpa3HbIe snemeHTapHbIX | (I yeTBepTh), KOHTpOIBbHAS padoTa MO
byHKIMH anredpe Ne6 (1V uerBepTh)

3.3 HccnenoBate B mpocteiimux ciydasx | [Ipaktuueckas pabota 1o anreope
(GYHKIIMM Ha MOHOTOHHOCTH, HaxoauTh | Nel6 (lll werBepTh), mpakTHUECKas
HauOoJblllee W HaWMEHbIee 3HaueHus | pabora mo amrebpe Nel7 (Il
byHKIHHA YeTBEPTH), IpaKTHUIecKas pabora IIo

anrebpe Nel8 (111 ueTBepTs)

@®opMHPOBaHUE CHCTEMATHYECKMX 3HAHUHA O

IUIOCKHUX ¢purypax U HX CBOIICTBAX,

npejacTaBJIeHul 0 npocTenmux

MNPOCTPAHCTBCHHBLIX TEJdaX; Pa3sBUTHE yMeHI/Iﬁ




MOJIeJIMPOBAHNS PeaTbHbIX CHTYallii HAa S3bIKE
reoMeTpHH, MCCIeJ0BAHUS MOCTPOEHHOH MoeIn
¢ HCHOJb30BAHHEM TeOMeTPHYEeCKHX MOHSTHIl W
TEeopeM, anmapara aaredpbl, peureHust
reoMeTPHYeCKHX M MPAKTHYECKHX 32124

4.1 Pemrate mmanmmeTpudeckne 3amaun Ha | KoHTpombHas paboTa MO TEOMETPUH
HaxokJeHue reomerpuueckux BenuuuH | NS (IV yerBepTs)

(nuH, YIIIoB, IUIOMAACH)

4.2 Pemrats npocreimue | KonrponsHas pabora 1o reoMeTpuu
CTEePEOMETPUICCKUE 3a1a9u Ha | Ne3  (Ill  4eTBepTh), KOHTpOIBHAS
HAaX0XKJCHUEC TCOMETPUYSCKUX BeNIWYMH | pabora mno reomerpun Ned (IV
(mmwH, yTAOB, IUIOMIanei, OOBEMOB); | YETBEpPTh), MpaKTHUecKas paboTa Io
HCIIOIT30BaTh pH pemennn | reometpun Ne20 (I ueTBepTh)
CTEPEOMETPHUECKIX 3aga4
TUIaHUMeTprudecKre GakThl U METO b

4.3 Onpenensitb  KoopauHaTel  TOYKH; | KoHTponpHass paboTa 1Mo reoMmerpuu
NpPOBOJIUTH oreparu Hajg Bektopamu, | Nel (Il geTBepTh), KOHTpOJBHAS
BBIYHMCIIATh JUIMHY ¥ KOOpIWHATHI | pabota mo reometpun Ne2 (Il
BEKTOpPa, YIOJI MEXKIY BEKTOpaMu 4eTBEpTh),

@dopMUpOBaHUE NPEACTABJEHUI 0 MaTeMaTHKe
KaK 0 MeToAe MO3HAHUS JeliCTBUTEIbHOCTH,
NMO3BOJISIOIEM ONMHCHIBATH U HU3y4aTh peajbHbIe
Npolecchl M sIBJIeHUS

5.1 MopnenupoBath peaidbHBIE CHTyallnud Ha
S3bIKE anreOpbl, COCTABIATh YPaBHEHHS
U HEpaBEHCTBAa II0 YCJIOBUIO 3ajauy;
UCCIIeZIOBaTh IOCTPOCHHBIE MO C
MCIIOJIb30BAaHUEM arIapara ajareOpsl

[IpakTnueckass pabora mo anredpe
Nel9 (IV uetBepTh)

5.2 MopenupoBaTh peanbHblE CUTyallMd Ha
SI3bIKE reOMETPHH, HCCIIe/I0BaTh
HOCTPOCHHBIE MOJIeITH c
UCIIOJIb30BAaHUEM TeOMETPHUYECKUX
MIOHSATHH W TEOpeM, ammapara anreOpsr;
periathb HPaKTHYECKUE 3a/1a4H,
CBSI3aHHBIC c HaXOXKJICHUEM

TCOMCTPUUCCKUX BECJIMYNH

[MpakTuyeckass pabora MO TeOMETPUH
No25 (Il uerBepTh) mpaKTHUECKAs
pabora mo reomerpun Ne30 (IV
YEeTBEPTh)

5.3 MopenupoBaTh peaibHble CUTyallMM HA
A3bIKE  TEOPHUM  BEPOSATHOCTEHM W
CTaTUCTUKH, BBIYMCIATH B MPOCTEHUIINX

CIy4asix BEPOSTHOCTH COOBITHI

[Mpaktudeckass pabora mo anredpe
Ne20 (IV uerBepTh)

YMmenune NPUMEHATDH HU3Y4YC€HHbIE IOHATHSA,
pe3yjabTaTbl, METOAbI /IJd PpelIeHusa 3aaav
MPAKTHYE€CKOro xapakrepa 1 3aja4 M3 CMEKHbBIX
AUCHUITIJINH

6.1 AHanm3upoBaTh peaJbHBIE YHCIIOBBIE
JTAaHHbIE, WHPOPMALIUIO
CTaTHCTUYECKOTO Xapakrepa;
OCYIIECTBIATh IPAKTHYECKHE pPACUETHI
no (opMyiam; MoJIb30BaTHCA OLIEHKOH 1
MPUKUAKON pu MIPaKTHYECKUX

pacuerax

[IpakTHyeckass pabora 1o anredpe
Nel9 (IV gerBepTh)

6.2 OnuceiBaTh € TOMOWIBIO  (PyHKIMI
pasi4Hble  pealbHBIE  3aBHCUMOCTH
MEXKITY BEJINYNHAMH u

MHTEPIPETUPOBATD ux rpadukmy;

[MpakTHyeckass pabora 1o anredpe
Nel5 (Il gveTBepTh)




U3BJIEKATh UH(QOPMAIHIO,
NpEeICTaBICHHYI0 B  Ta0mumax, Ha
JuarpaMmmax, rpagukax
6.3 Pemrate mpukmagneie 3amaud, B ToM | [IpakThyeckas pabota mo anreOpe
qHciae coupambHO-d9KoHOMHueckoro u | Ne20 (IV ueTBepTh)
(br3uIecKoro XapakTepa, Ha
HanOOJbIIME U HAaMMEHbIINE 3HAUCHHS,
Ha HAXOXKJCHHUE CKOPOCTU M YCKOPEHHUsI
7 YMeHue omnpeiesqsitTb  NOHATHS, CO31aBaTh
00001IeHNS, YCTAHABJIMBATH aHAJIOTHH,
KJaccu(pUUMPOBATH, CAMOCTONATEIBHO BbLIOUPATH
OCHOBAHMSI M KpHTepHH s KjIaccupurxanuu,
YCTAaHABJIMBATh NMPHYMHHO-CJIEACTBEHHbIE CBS3H,
CTPOHTD JIOTHYecKoe paccy:kieHue,
yMo3akJiloueHne (MHAYKTHUBHOE, JAeIYKTUBHOE H
10 AHAJIOTMH) U 1eJ1aTh BbIBOABI
7.1 [IpoBoauTh nmokazatensHble | [IpakTHyeckass pabora mo anrebpe
paccyxnaeHust mnpu pemienun 3azaad, | Ne25 (Il derBepth), mnpakTHUecKas
OLICHMBATh JIOTMYECKYIO MPaBHIBHOCTH | padoTta 1o anreope Ne23 (11 yetBepTs)
pacCcyXICHUH, pacrio3HaBaTh JIOTHYECKU
HEKOPPEKTHBIE pacCyKACHUs
2. Copeprxanue NIporpaMmbl
No /I
HaumenoBanue
pasnena, JunakTiaecKre eIMHUIIbI
TeMbL paszena, TeMbI

1 rox ocBoerus (10 kimacc)

1. Auare6pa u Ha4

aJ1a MAaTEMATH4Y€C€CKOI'o aHajm3a
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IloBTOpPEHME

Pemenue 3amad ¢ MCIOIb30BAHMEM CBOMCTB UMCET U CHCTEM CUHCIICHUS,
JIEJIMMOCTH, JIOJIEN U YacTel, MPOLEHTOB, MOJlyJieil uncen. Penenue 3amay ¢
WCIIOJIb30BAHUEM  CBOMCTB  CTENEHEW W KOpHEW, MHOTOWICHOB,
MpeoOpa3oBaHUil MHOTOYJICHOB U IPOOHO-PAIMOHATIBHBIX BRIPAYKEHHI.
Peuienue 3aau ¢ UCnonb30BaHUEM T'paayCHOM Mephl yria. Moaysbs yucia
U €ro CBOMCTBA.

Pemenne 3agau Ha JBWKEHHWE M COBMECTHYH) pabOTy C ITOMOIIBIO
JIMHEHHBIX W KBAJpaTHBIX YpaBHEHUM M HX CHCTEM. PelieHue 3amad c
MMOMOIIFI0 YHCIIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOU
MEPEMEHHOM, C MPUMEHEHHEM M300PaKEHUS YUCIIOBBIX IIPOMEKYTKOB.
Pemienne 3amad ¢ MCMOJIB30BAHUEM YHMCIIOBBIX (DYHKIHMH M MX TIpaduKoOB.
Hcnonp3oBaHUe CBOWMCTB M TIpa@UKOB JIMHEHHBIX U KBaJpPaTHYHBIX

(GyHKIM, OOpaTHOM MPONMOPIMOHANBHOCTH ¥ (yHKuuE Y =+/X.
I'paduueckoe pelnieHre ypaBHEHHI 1 HEPABEHCTB.

1.2

Tpuronomerpust

Tpuronomerpuueckass OKPYXHOCTb, paauaHHas wepa yria. CuHyc,
KOCHHYC, TaHI€HC, KOTaHI'€HC HpPOM3BOJNBHOrO yria. OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO M CICACTBUS M3 HEro. 3HAuCHHS
TpuroHoMmeTpuueckux ¢ynkuui ans yrmos 0°, 30°, 45°, 60°, 90°, 180°,

T T T T
270°. (0, —, —,—, — pan). PopMyIbl CIOKEHUS TPUTOHOMETPUYECCKHX

¢byHkuuii, GopMynsl npuBeaeHUs, POPMYIIBI ABOHHOTO apryMeHTa.

1.3

DYyHKUMUA U HX
CBOMCTBA

Hynu  QyHKIMHM, NpPOMEXYTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTB.
Haubonbiiee u HawMeHbllice 3HaYeHHWe QyHKimu. [lepuogmueckue




¢ynkuun. YeTHOCTD U He4eTHOCTh yHKUMH. CroxHbIe (YHKINH.

[TokazarenpHas (GyHKINS 1 ee CBOWCTBA U IpaduK.

CreneHs ¢ JeliCTBUTENBHBIM TIOKA3aTeNeM, CBOUCTBA CTETICHH.

CrenenHas QyHKIMS U ee CBOICTBa U rpaduK.

[IpeobpazoBanus rpadukoB (HYHKITHA: CABHUT BIAOIh KOOPAHMHATHBIX
ocell, pacTsHKCHUE W CXKaTHE, OTPAKEHUE OTHOCHUTEIHLHO KOOPIMHATHBIX
oceil. BzammHO oOpartHbie ¢ynkuun. ['padukn B3amMHO OOpaTHBIX
byHKLH.

14 YpaBHeHnust U IIpocreiiire moka3areapHble YPABHEHUS U HEPABEHCTBA.
HEpaBeHCTBA WppanmoHanbHbIE YpaBHEHUS

JlorapudmMuveckue ypaBHEHHUS 1 HEPABEHCTBA.

Mertox HHTEpPBAJIOB AT PEIICHUST HEPABEHCTB.

I'paduueckne MeTompl pElIEHUS] YpaBHEHWH W HEPaBEHCTB.
Peumienne ypaBHEHHMH W HEpPABEHCTB, COAEPXKAIIUX MEPEMEHHYIO IOJ
3HaKOM MOJYJIS.

CucTeMbl MOKa3aTeNbHBIX, JOTapU(YMUUECKUX U HPPALHOHAIBHBIX
ypaBHeHUH. CHCTEMBI ITOKa3aTeIbHBIX, JOrapu(pMUIECKUX HEPABECHCTB.

YpaBHEHUS, CUCTEMBI YPABHEHUH C MAPAMETPOM.

15 Jlorapudmuueck | Jlorapudm umncna, cBoiicta sorapudma. [ecsatuunsiit torapudm. Yuco e.
as ¢ynkuusa, ee | Hatypanpubiit norapudm. [IpeobpazoBanue JorapupMUIECKHUX
cBOlicTBa U | BBIpAXKCHUI.
rpagux
2. BeposiTHOCTH U cTaTHCTHKA. PaGoTa ¢ JaHHBIMU

21 [pencrarneHue TaHHBIX C MOMOIIBIO Tabmuil U quarpamm. CpenHee

apupMeTHyeckoe, MenuaHa, HaWOONblIee W HAaWMEHbIIEE 3HAYCHUS,
pasmax, JUCTIEPCHUS B CTaHAapTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB.

CrnydvaliHble O3KCIIEPUMEHTHI (OIBITBI) M CIy4aiHble COOBITHSI.
OneMeHTapHble cOOBITHS (MCcXonbl). BeposiTHOCTH ciydaliHOrO COOBITHAL
bnuzocTh 4acToTel M BepOSATHOCTH coObITHi. CiyuaiiHbIEe OMBITHI C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU. BepostHOCTH cOOBITHIT B
OTBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU.

Omeparu = Ham  COOBITUSAMHM:  TIEpeceueHue, OOBEIUHCHHUE,
MIPOTHUBOIIONIOKHBIE coObIThs. [uarpammer Oitnepa. Popmyna cioxeHHs
BEPOSITHOCTEM.

VYciaoBHass BepOSTHOCTb. YMHOXKEHHE BeposTHOcTed. JlepeBo
CIIy4aHOro 3kcriepuMeHTa. @opMysa NoaHON BeposTHOCTH. He3aBucumele
COOBITHSL.

KomOunaropHoe npasuiio ymHoxkeHus. [lepectaHoBKU U pakTopHall.
Uwucno couetannid. Tpeyronsauk [lackans. @opmyna 6uaoma HeroToHa.

BunapHblii ciydailiHblil ONBIT (MCHBITAaHHE), yCIEX M HeyJaya.
HezaBucumele ucneitanus. CepHsi HE3aBUCHUMBIX HCIBITAaHUI /10 IEPBOTO
ycnexa. Cepust He3aBUCUMBIX UCTIBITaHUH bepHyn.

Crnyuaiinass BenuuuHa. Pacmpenenenue BeposiTHocTed. [[muarpamma
pacnipenenenus. [IpuMepsl pacnpeneneHuii, B TOM 4ucie, TeOMETPUIECKOe
1 OMHOMHAJIBHOE.

2 rox ocBoenus (11 xmacc)

1. Aﬂreﬁpa H HAYAJJa MATECMATHYICCKOI0 aHAJIn3a
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‘ Yucaam

‘ HaTypaJIBHI:Ie " OCJIBIC YHCJia. HpI/ISHaKI/I JCITUMOCTH LECIBIX YHUCCII.




BBIYMCJICHHS CreneHb ¢ pallMOHAJIBHBIM NTOKa3aTeneM. CBOWCTBA CTENIEHU.
(moBTOpEHUE) Jlorapucm uncna. JlecsTuuHble M HATypaIbHBIE JOTapU(MBL.

1.2 YpaBHenus u [IpeoOpa3zoBanue BEIpaXEHUH, COACPIKALINX JIOTaPUPMEL.
HEpaBeHCTBA [IpeoOpa3oBanre  BBIp@KEHHWH,  COACPIKAIIMX  CTENEHH  C
(moBTOpEHME) panroHaIbHBIM TIOKa3aTeNeM.

[Tpumepsl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHSI U HEPaBEHCTBA.

CucteMbl THHEWHBIX ypaBHEHHH. PeleHue NpuKIagHbIX 3afad C
MOMOIIBIO CHUCTEMBI JTMHEHHBIX YPaBHEHHH.

CucteMbl M COBOKYITHOCTH  palMOHANBHBIX YpaBHEHHH U
HEPaBEHCTB.

IIpumeHeHue ypaBHEHUH, CHCTEM UM HEPABEHCTB K PEIICHUIO
MaTeMaTHYEeCKHX 3a/1a4 U 3a]1a4 U3 pa3IMYHbIX 00JIACTeH HAyKH U pealbHON
JKU3HH.

1.3 DOyHKIUH " Oynkuust. [lepuoanyeckne ¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH

rpaguxkn ¢ynkuuu. MakcumMymbl W MHUHAMYMBI  QyHKOuH. Haubomnbimee wu

HaVMeHbIIee 3HaYeHrEe (PYHKIMN Ha TPOMEKYTKE.

IlokazarenpHass u Jsorapupmuyueckas (yHKLHUH, WX CBOHCTBA H
rpadukm.

Ucnonp3oBanue rpadukoB (YHKIWHA 7S PEIICHUS YpaBHEHHHA H
JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB QyHKIUHA IS MCCIIEAOBAHUS MIPOLIECCOB
U 3aBUCHMOCTEH, KOTOpbIE€ BO3HHMKAIOT IPU PELICHWH 3a1ad U3 APYTHX
y4eOHBIX MPEIMETOB U PEATBbHON KU3HU.

14 Tpuronomerpuue Tpuronomerpuueckne QyHknuu Y =COSX, Y = sinx, y =1gx.
cKue GyHKIUH ®yukius Y =Ctgx.  CsoiictBa W TpaUKd TPUTOHOMETPUYECKHX

byHKIU.

APKKOCHHYC, apKCHHYC, apKTaHT€HC Yuclia. APKKOTAHTE€HC YHUCIa.
[Ipocreiimue TPUTOHOMETPHUYECKHE ypaBHEHUSI. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHHH.

OOpatHble TpUTOHOMETpUYecKHWe (YHKIMM, WX CBOWCTBA H
rpa¢uku. Pemenne npocTeinx TpUroHOMETPUYECKUX HEPABEHCTB.

15 IIpousBoanas HenpepeiBHble  (yHKIMU. MeToJ HMHTEpBANIOB JJs  pPEIICHUS
byHkuun B | HCPABCHCTB.

TOYKeE. ITpomsBoanas ¢ynkumu. KacatenbHas K rpaduky QyHKIHU.
I'eomeTprdeckuii 1 GU3NIECKUI CMBICIT IPOU3BOAHOM.
ITpousBoaHble 3MeMEeHTapHBIX GYHKUUH. DOpMyNbl HaXOKACHUS
MPOU3BOJHOMN CyMMBI, IPOU3BEACHUS  YaCTHOTO (PYHKIIHH.
[lpumeHeHne TPOM3BOAHOM K HCCIENOBaHUIO (YHKUUH Ha
MOHOTOHHOCTh M JKCTpeMyMbl. Haxoxknenue  Haubomnpliero u
HaMMEHBILIETO 3HaYCHUsT PYHKIMH Ha OTpe3Ke.

BTopas nmponsBoiHas, €€ TEOMETPUICCKUI 1 (PU3NICCKUN CMBICIL.

1.6 IIpumenenue IlonsTie o HenpephlBHBIX (QyHKOMAX. TOYKM BKCTpeMyMma
NPOM3BOIHONW K | (MakcMMyMa M MHUHUMYMa). McclenoBaHue 3JeMEHTApHBIX (YHKIMI Ha
HCCTEN0BAHHUIO TOYKHM AIKCTpEMyMa, HauOOJIbIIICE W HAMMEHBIIEe 3HAYCHHUE C ITOMOIIBIO
(chOHCTB npousBoHoii. [TocTpoeHue rpaguKkoB GpyHKIHI ¢ TOMOLILIO TPOU3BOIHBIX.

YHKIMH

[IpumeHeHne TPOM3BOMHOW [UISI HAXOXKACHHWA HAWIYUIIETO pEIICHHS B




MPUKIAIHBIX 3aJla4aX, JJIs ONpeJelieHHsT CKOPOCTH Ipollecca, 3aJaHHOTO
(dhopmymoif niu rpaduKoM.

1.7

OnpenesieHHbIH
HHTErpaJl.

IlepBooOpaznas.  IlepBooOpas3Hble  3MeMEHTapHBIX  (PyHKIHIL.
Tabnmia mepBooOpa3HEIX.
WHTerpai, ero reoMeTpuiecKuii U (PU3UIEeCKUil CMBICI. BEraucienme
uHTerpana no ¢popmyne Herorona—Jleiidonnma.
[Imomaas KpUBOJIMHENHON Tpaneuuu. BeluucieHue miomanen
TIOCKUX (pHUTyp ¥ 06HEMOB TN BpAIIEHHS C TIOMOIIHI0 HHTErpaja.

2. Bepost

HOCTh M cTaTHCcTHKA. PadoTa ¢ JaHHBIMU

2.1

YucnoBble XapaKTEepUCTUKU CIy4aiHBIX BEJIMYMH: MaTEeMaTHUECKOE
OKHJaHHe, JUCTIepCHsl U CTaHAapTHOE OTKIOHEeHHe. [IpuMeps! mpuMeHeHus
MATEMAaTHYCCKOTO OXHUJAaHUsI, B TOM 4YHCIIC B 3aJadax H3 HOBCCI[HCBHOP'I
KU3HU. MaTtemaTtndeckoe OXKHaaHue OWHApHON CIydallHOW BEIWYHHEI.
MareMaTHuueckoe OXHJaHUue CYMMbI cnyqaﬁme BCJIMYHH.
MaremaTudyeckoe  OXHIAHME W JUCIEPCHUS  TEOMETPHUUYECKOIOo H
OMHOMHUABHOTO PaCpe/ICIICHUM.

3aKkoH OOJIBIIMX YHCENl U €ro poiib B HAayKe, MPUPOJC M OOIIECTBE.
Br160pouHbIit METO/T NCCITEIOBaHUH.

IIpumepsl HenpepbIBHBIX  Ciay4yallHbIX BenuuuH. [lonsatue o
IUIOTHOCTU pachpelesieHus. 3afadyd, NPUBOIIIINE K HOPMAJbHOMY

pacnpeneneHuo. [ToHsTHE 0 HOPMATBEHOM pacHpeIe/ICHNN.

3. T'eomerpus

1 rox ocoenus (10 xmacc)

3.1 IloBTOpEHUE Pemenne 3a7au ¢ mpuMeHEHHUEM CBOMCTB (DUT'Yp Ha IJIOCKOCTH. 3ajlayu Ha
JIOKA3aTeNbCTBO M IMOCTPOSHHE KOHTpIpHMepoB. Mcronp3oBanue B 3aaqax
NPOCTEUIINX JIOTHYECKUX MpaBwi. PemeHune 3amad ¢ HMCHOIB30BaHHEM
TEOpeM O  TpPEYrojbHWKaX, COOTHOUIEHWH B  NPSIMOYTOJBHBIX
TPEyroilbHUKax, (PaKTOB, CBSI3AHHBIX C YETHIPEXyrojlbHHKaMHu. PereHue
3a7a4 ¢ UCIOJb30BaHWEM (DAKTOB, CBA3AHHBIX C OKPY)XHOCTSIMU. PerieHue
3aJad Ha W3MEpeHHs Ha IUIOCKOCTH, BBIYUCICHHE JJIMH W IUIOMIAJICH.
Penrenue 3aa4 ¢ MOMOIIBIO BEKTOPOB U KOOPHMHAT.
3.2 Harasignas Durypsl 1 ux n300paxkeHus (Ky0, nupamuaa, npuzMa). OCHOBHbIE TOHSTHUS
cTepeoMeTpHs CTepeOMETPHH U UX cBoiicTBa. CedueHus KyOa u TeTpaspa.
3.3 Ipsimble " OcHOBHBIE TOHATHA cTepeoMeTpuu. Touka, mpsMas, IMJIOCKOCTS,
IJIOCKOCTH B | mpocTtpaHcTBo. [loHATHE 00 aKCHOMATHYECKOM MOCTPOSHUH CTEPEOMETPUH:
NPOCTPaHCTBE AKCHOMBI CTEPEOMETPHH U CIIECTBUS U3 HUX.

B3anmuoe PacIIOJIOKEHHE HIPSAMBIX B IIPOCTPAHCTBE:
MEPECEKAIOIINECS,  NapajUlelbHble U CKPELIUBAIOLIMECS  IPSMBIE.
[lapamnensHOCTh MPAMBIX M MJIOCKOCTEH B NMPOCTPAHCTBE: NapajlleibHbIE
IpsIMBIE B IIPOCTPAHCTBE; MAPAJLIEIbHOCTD TPEX IMPSAMBIX; MapaJLIEIbHOCTD
IPSIMOM M IIJIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMA CTOPOHAMU; YIOJl MEXKIY
IPSIMBIMM B IIPOCTpaHCTBE. IlapaynenbHOCTh MIIOCKOCTEN: HapasuleiibHbIE
IJIOCKOCTH;  CBOMCTBAa  MHapajuleNIbHBIX  IUIockocTed.  IIpocreiiniue
IPOCTPAaHCTBEHHbIE  (GUTypsl ~ HA  IUIOCKOCTH:  TeTpadap,  KyoO,
HapauleIeTNIEe]; TIOCTPOCHUE CEUCHUN.

B3aumHoe pacrnonokeHHe MpsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
N300paxkeHne MpOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp Ha MIIOCKOCTH.
Paccrosnus Mexny ¢Gurypamu B IpOCTPAHCTBE.

IlepneHOUKYIAPHOCTh MPSIMOM M IUIOCKOCTH: HEPIECHINKYJIISPHBIE

IpsIMBIE B MIPOCTPAHCTBE, NMPSAMBIC NapaIUICIbHBIE U NEPIEHANKYIISIPHBIE K




TUIOCKOCTH, TIPU3HAK MEePIEHINKYIIPHOCTH MPSIMOU U TIOCKOCTH, TeopemMa
0 OpsAMOM NEPNEHIUKYISIPHOM IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroil
MEXIY IpsSIMOM W IUIOCKOCTBIO; JABYTPAHHBIA YIroJl, JUHEHHBIM yron
JIBYrpaHHOTO yria. [leprmeHaukynsp U HaKIOHHBIE: PACCTOSHHUE OT TOYKH
JI0 TIOCKOCTH, PAacCTOSIHUE OT MPSAMON 1O MIIOCKOCTH, MPOEKUUsT (QUTYPHI

Ha MIOCKOCTb. [lepnenAMKyIAPHOCTD TJIOCKOCTEH: MIpU3HaK
NEPNeHAUKYIIPHOCTH  JIBYX  IUIockocTed.  Teopema o Tpéx
MEePIEeHANKYIAPAX.

3.5

MHororpaHHUKH

IlonsiTie  MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIpaHHMKA,
BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKa MHOTIOTPAaHHUKA.
IIpusma: n-yronpHas npu3Ma; TpaHU M OCHOBAHMS NPU3MBI, HpsMas U
HaKJIOHHAs TpPHU3MBI, OOKOBas ¥ TIONHAS IMOBEPXHOCTh MPU3MBL
[Tapannenenunen, npsMOYTOJbHBIM MNapaJyIEiENUIEel U €ro CBOWCTBA.
IMupamuga: nN-yroapHas NHpaMUAa, TpaHW W OCHOBaHHME THPaMUJIBL;
OOKOBasi M TOJIHAS TOBEPXHOCTH MHUPAMUABI, TPaBUIbHAs M yceu€HHas
nupaMyga.  OJIeMEeHThl  Opu3Mbl M nupamuabl.  [IpaBunbHbIe
MHOTOTPAHHUKH: TIOHSATHE TMPaBWJIBHOTO MHOTOTpaHHUKA; MpPaBUIbHAs
npu3Ma U TIpaBUiIbHas MUMpaMKa; MpaBUIIbHAs TPEYrojibHas MUpamuna u
NpaBWIBHBIA ~ TeTpa’dnp; KyO. IlpeacraBmenne o0  MIpaBWIBHBIX
MHOTOTPaHHUKAX: OKTa’Jp, JoAeKa’dap M ukocadap. CeueHus MpusMbl U
MUPAMU/IBL.

CumMeTpuss B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH,
MpsIMOM,  TUIOCKOCTH.  ODJEMEHTHl ~ CHUMMETPUH B NIHpPaMUAaXx,
napajuiesyienuIeaax, MpaBUIbHBIX MHOTOTPaHHUKAX.

Brruucnenne 3n1eMeHTOB MHOTOTPaHHUKOB: pEOpa, TUaroHau, yIibl.
[Tnomanb OOKOBOI MOBEPXHOCTH | IMOJIHOW MOBEPXHOCTH MPSIMON TPU3MBI,
TUIOMIA/Ib OCHOBaHU, TeopeMa 0 OOKOBOI MOBEPXHOCTU MPSIMOUN TIPHU3MBI.
[Tnomane 60KOBOI TOBEPXHOCTU W MOBEPXHOCTH MPABUIBHON MHPAMUJIFI,
TeopeMa O TUIOIAAH yceu€HHOUW nupamuabl. [lonartue 00 06béMe. OOBEM
MUPAMUIBI, TIPU3MEL.

[Tomo6HbIe Tena B ipocTpaHcTBe. COOTHOMICHUST MEXY TUIOIIASTMHU
MMOBEPXHOCTEH, 00BEMaMu TT0TOOHBIX TETI.

2 roa ocBoenusi (11 kiaacc)

3.1

Tena Bpamenus:
IHMJIHHIAP, KOHYC,
cepa n map

[unuagpuyeckass  MOBEPXHOCTB, oOpaszyromue  HIUHAPUIECKOMH
MMOBEPXHOCTH, OCh IIWIMHIPUIESCKON MOBEpXHOCTH. LlummuHap: ocHOBaHUS U
0OKOBasi IOBEPXHOCTh, 00pa3yroliasi U OCh; IUIOMAAb OOKOBOHM W TONHOM
MTOBEPXHOCTH.

Konudeckas moBepXHOCTh, 00pa3yroNIiue KOHUIECKOH MOBEPXHOCTH,
0Ch W BEpIIMHA KOHMYECKOH MoBepxHOCTH. KOHyC: OCHOBaHME U BEpIIUHA,
oOpasymoimass W OCh; IUIOMAJb OOKOBOW H TIOJHOH IOBEPXHOCTH.
YcedéHHBII KOHYC: OOpa3yrolle U BBICOTa; OCHOBaHUS M OOKOBas
MTOBEPXHOCT.

Cdepa m mrap: meHTp, pamuyc, AWMAMETP; IUIONMIAb MMOBEPXHOCTH
cheprl. B3zanmmHOe pacmonoxeHue cdepbl U IUIOCKOCTH; KacaTelbHas
IJIOCKOCTH K cepe; miomanb chepol.

N3o0paskeHne Te BpalleHus Ha TUIOCKOCTH. Pa3BépTka mumnHapa u
KOHYyca.

KomOuHanmu Ten BpalieHHss 1 MHOTOTPAaHHHKOB. MHOTOTpaHHUK,
OIMCaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WM TEJIO
BpaIICHUSI.




3.2

Oonem

[Nonsitue 06 06bEMe. OCHOBHEIE CBOMCTBA 00BbEMOB Tel. Teopema 00
00BEME TPSAMOYTONBHOTO Mapajuiesienunena u cieActBus u3 He€. O0BEM
WIMHIPA, KoHyca. O0BEM I11apa u IIoIIah CPEphl.

3.3 Ilono0HubIe Tesa B [Tono6uele Tena B mpocTpancTBe. COOTHOLICHUS MEKAY TUIOMIAASIMHU

NpocTpaHcTBe MOBEPXHOCTEH, 00bEMaMHU MOAOOHBIX TEIl.
Ceuennss wwinHApa (MapajielbHO ¥ TEPHCHIUKYIAPHO OCH),
CeueHUs KOHyca (Iapa/UleIbHOE OCHOBAaHMIO M IPOXOAdIlee vepes

BEpILMHY), CEUEHHS 1Iapa.

3.5 BexTopsi u | Bektrop Ha mmiockoct M B mpoctpaHcTBe. CIOKEHHWE W BBIYUTAHHE
KOOPAMHATHI B | BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4HCIO. Pa3moxeHue BeKTOpa 1Mo TpéEM
NPOCTPaHCTBE HEKOMILTaHapHBIM BekTopaM. [IpaBuio napamnenenunena. Pemenune 3anay,

CBA3aHHBIX C TPUMEHEHWEeM TIpaBWiI JCWCTBHH C  BEKTOpaMH.
[IpsimoyrompHasi cucTeMa KOOpPAWHAT B MpocTpaHcTBe. KoopmuHaThl
BekTopa. I[Ipocreiimue 3agaun B KOOpJHWHATaX. YTOJ MEXKIYy BEKTOpamHu.
CkanipHOE MpOU3Be/IeHUEe BEKTOPOB. BRIUUCIEHUE YIIIOB MEXIY IPSIMbBIMU
U TUIocKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METON TIPH  PEIICHUH
T€OMETPUYECKUX 3a7a4




TemaTuueckoe IJIAHUPOBAHHE [0 MATEMATHUKE

No
oo p.,
TEMBI

HaumenoBanus
pasnena, TeMbl

XapakTepucThKa BHUJIOB Y4eOHOM
JIeSITEIIbHOCTH 00yJaIOITIXCS

KomndaecTBo yacoB, n3 HUX

BCCTO

. p.

K. p.

1 roxg ocs

oenwust (10 kmacc)

1. Aure6

a 1 HAYaJ1a aHAJIn3a

1.1

IToBTOpEHUE

OCHOBHBIX TTOHATUN
Anrebpsr 7-9 kimace

Kypca

1.2

JlericTBUTEIbHBIC
qyucia

Haxomute cymMMy  GECKOHEYHO
yObIBaro1IeH reOMETPUYECKON
MPOTPECCUM. [TepeBouThH
OEeCKOHEUHYIO MEPUOANIECKYTO
IpoOb B OOBIKHOBEHHYIO JpOOB.
[IpuBoguts  mpumepsl  (AaBaTh
ompezeneHue)  apuPMETHIECKUX
KOpHEH HaTypaJbHOW  CTEIEHHU.
IIpumensTe npaBuiia JIEHCTBHH C
pajMKalaMH, BBIPAXCHUSAMH CO
CTEMEHSAMH  C  palMOHAJIBHBIM
MOKa3aTeseM MpPU BBIYMCICHUSIX U
peoOpa30BaHMIX BBIPAKECHUH

14

1.3

Tpuronomerpus

[lepeBoauTh TIpagyCHYHO MeEpy B
paauaHHyr ¥ oOpatHo. Haxomuth
Ha OKPY>KHOCTH TOJIOKEHHE TOYKH,
COOTBETCTBYIOILLIEH JTAHHOMY
JIEUCTBUTEIILHOMY YUCIY.
HaxonuTek 3HaKu 3HaY€HUN CHUHYCA,
KOCHHYCA, TaHreHca 4yyucna.
BbIABIATE  3aBUCUMOCTH  MEXIY
CHHYCOM, KOCHHYCOM, TaHTE€HCOM
ONHOTO W TOrO0 JK€  yIJja.
[IpuMeHsAT, JaHHBIE 3aBUCUMOCTH
JUTSL JIOKa3aTeIbCTBA TOXAECTBA, B
YaCTHOCTH  HAa  ONPEHEIEHHBIX
MHOXecTBax. [lpumeHsTs  mpu
MpeoOpa3oBaHUAX W BBIYUCIECHUSIX
(hopMyJibI CBsSI3U
TPUTOHOMETPUIECKIX hyHKIM
YITIOB a ¥ —a, GOPMYJIBI CIIOKEHUS,
(hOpMyJIbI JJBOMHBIX M MOJIOBUHHBIX
yriaoB, (oOpMyJibl  NPHUBEACHUS,
(GopMysIBI CyMMBI ¥ Pa3HOCTH
CHHYCOB, CYMMBI M Ppa3HOCTH
KOCHHYCOB. Jloka3bIBaTh
TOXKJIECTBA, MPUMEHSSA Pa3IUYHbIC
METO/Ibl, UCIIOJIB3YsI BCE N3YUECHHBIE
(bopMyIIbI. [Ipumensarts BCE
M3yYeHHBIE CBOWCTBA M (HOPMYIIBI
MIPU PELICHUU NPUKIATHBIX 33124 U
3a71a4 MOBBLIIIEHHON CJII0KHOCTH

20

1.3

OYyHKIIMK U HX
CBOICTBa

Mo rpadukam GyHKIIUIT OMTUCHIBATE

UX  CBOWCTBa  (MOHOTOHHOCTD,
OTpaHUYEHHOCTb, YETHOCTb,
HEYETHOCTB). Crpouts

26




cxeMaTH4YecKd rpaguku QyHKINHU U
MEePEUYUCTATD HUx CBOMCTBA.
[lpuBomuTh TpHUMEPHl  QYHKIHIA
(3aaHHBIX C MOMOIIBIO (POPMYITBI

i  Tpadwuka),  oONAmArONTHX
3a1aHHBIMA CBOMCTBaMHU
(manpumep, OTPaHUYEHHOCTH).
Pa3bsacHATh CMBICH
MepPEUNCIEHHBIX CBOMCTB.
AHanm3upoBartb MOBEJICHNE
(YHKIMIA Ha pa3jMyYHBIX y4acTKax
obmactu OmpeIeICHHUS.
PacmioznaBath PpaBHOCHIIbHBIE

npeoOpa3oBaHus, peodOpa3zoBaHus,
OpUBOAAIINE K  ypPaBHEHHIO-
cnencTBuio. PemaTth mpocteiiive
UppaIOHATbHBIC ypaBHCHHSI.
PacrnioznaBath rpadMku M CTPOUTH
rpapuknn  QyHKIUH, WCHOIB3YA

rpadonoCcTpOUTENH, u3y4artb
cBoiicTBa  (YHKUMH 1O WX
rpadukam. BrimonHATH
mpeoOpazoBaHUs rpadukoB

GbyHKUMI: MapaieNbHBIA TIepeHoc.
[IpumeHAT, CcBOHMCTBA  (YHKIHH
IIPY peIICHUH NPUKIaIHbIX 33034
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YpaBHeHuUs
HEpaBeHCTBA

Y™meTh HaXOAWUTh IrpaMOTHO
pellIeHus: ypaBHEHU 1 HEPaBEHCTB,
dbopmynupys mpasmia. [IpumeHaTs
(hopMyITBI TIST HAXOXKICHUS KOPHEH
YpaBHEHUH U HEPABEHCTB. YMETh
pemiars TPUTOHOMETPUIECKIE
YpaBHEHUS: JTUHEHHbIE
OTHOCHUTENIFHO CHHYyCa, KOCHHYCa,
TaHTeHCa yria (uucna),
CBOJASAIIUECS K KBaJIpPaTHBIM W
JIPYTHM anredpandecKkum
YpaBHEHUSIM rocine 3aMEHBI
HEW3BECTHOTO,  CBOIAIIMECT K
MPOCTEUITUM
TPUTOHOMETPUYECKHM ypPaBHEHHSIM
Mocyie pasyIoKEHUs] Ha MHOXKHUTEITH.
[TpumensaTs BCE W3yYeHHBIC
CBOWCTBA W CHOCOOBI pEIICHUS
TPUTOHOMETPUYIECKIX YPaBHEHUH 1
HEPABEHCTB pu pelieHnn
MIPUKJIAIHBIX 3a/1a4

29

1.5

Jlorapudmuueck

as  QyHKOUA,
CBOMCTBa
rpaduk.

€
u

BeimoaHsaTs

npeoOpa3oBaHUs
norapu(MUYECKUX BBIPAKEHUH C
HCIIOJIb30BAaHUEM CBOICTB
J0TapudMOB, ¢ MOMOIIEI0 HOPMYIT
nepexoja. Ilo rpaduxy
JorapupMUIecKoi ¢$hyHKUINN
OIKCHIBATH eé CBOICTBa
(MOHOTOHHOCTb, OTPAHHYEHHOCTH ).
[TpuBOIUTH MIPUMEPHI

pocrenme




JorapupMUIecKOi ¢$byHKIMHU
(3amaHHON C TMOMOIIBIO (HOPMYIIBI

i rpaduka),  oOnamaromiei
3aJJaHHBIMU CBOMCTBaMU
(manpumep, OTPAaHUYCHHOCTH).
PazbsacusaTh CMBICIT
MIEPEYUCIICHHBIX CBOICTB.
AHanu3upoBaTh MOBEJICHUE

(GYHKIMH Ha pa3NUYHBIX ydacTKax
o0acTi omnpeneneHusl, CpaBHUBATH
CKOpOCTH Bo3pacTaHus (yObIBaHUS)

(GyHKITHIA. DopMyIHPOBATH
OIIpeIeIICHUS MePEYNCIIEHHBIX
cBoicte. Pemare  mpocreiniue
norapudmudeckre ypaBHEHHS,
JorapuMuUIecKue HEPaBEHCTBA U
1504 CHUCTEMBI. Pewats
norapudmMuyeckre ypaBHEHUS
PasInYHBIMU METOAAMHU.
PacrniozHaBate TpaduKHM U CTPOUTH
rpaduk JorapuMUIecKoit
GbyHKIHH, HCTIONB3YS
rpadonocTpouTeny, M3y4aTh

cBoiicTBa (PyHKIMU 1O rpaduKkam,
dopMynHpoBaTh  THHOTE3B O
KOJIMYECTBE KOPHEH YypaBHEHUH,
COJICpXKaIMX  JIOTapU(DMUICCKYIO
GyHKUIMIO, H  TOpPOBEPSATH  UX.
[IpumeHsTh CBOICTBa
JorapuPMUIEcKOll (QYHKIUH TpH
pelieHHH TPUKIAAHBIX 3a1a4 |
3a/1a4 MOBBIIICHHOH CIIOKHOCTH

2. BeposiTHOCTB U cTaTHCTHKA. PaGoTa ¢ JaHHBIMU

[ToBTOpEHHE CoznaBath MaTeMaTU4IeCcKue | 5
MOJIENH JUTSt pereHus
KOMOHMHATOPHBIX 3a]1a4 C TIOMOIIIBIO
moxcyéra  4Yucia  pa3MelleHuH,
MEePECTAHOBOK U COYETaHUH.
Hroropoe 6
MTOBTOPEHHE
2 rox ocBoenus (11 kmacc)
1. Auaredpa m HayaJa aHAJIU3a
IToBTOpEHME Wuctpyktaxk mo Th w mpaBumam | 1
MTOBEICHUS B KaOWHeTe.
HeiictBurenpHpie  uucna. Breioop
ONTUMAJTBHBIX croco0oB
BBIYMCIICHUH.
Harypanbubie u | HatypanbHbie u Lenbie yucna B 5

OCJIbIC YnCiia

3a71a4ax U3 peaibHOM KU3HHU.
[Ipu3HAKK TETMMOCTH LIETBIX
qrcen

IIp.p.Nel "Hcnonb3oBanue
MPU3HAKOB JIETUMOCTH IENBIX
qrcel, pa3iokKeHHs YKcia Ha
MIPOCTBIE MHOMKHUTEIH JUIsI pEILICHUS
3amaq”

Pemenne npukIaaHBIX 33124 U3




Pa3IMYHBIX 00JIACTEH HAYKHU U
peabHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX TIOHSATHI Kypca aareopsl
Y HavaJl MaTeMaTUIECKOTO
aHanm3a. Beibop onTuManbHBIX
Croco00B BBIUUCIICHUH.

Pemrenve mpukinaaHbIX 3a1a4 U3
Pa3IMYHBIX 00JIACTCH HAYKHU U
peaIbHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX TIOHSTHI Kypca ajare0psl

Crernenn C
paIrnOHAIBHBIM
IOKAa3aTeJIEM.
Iloka3aTenpHas
¢byHKUHS.
Iloxa3zaTenrHBIC
ypaBHEHHUS 5
HEpaBEHCTBA

Crenenpb c panroHaNbHBIM
nokasareneM. CBoiicTBa CTENEHHU.
[IpeobpazoBanue BBIPOKCHHM,
coJleprKaInx paumoHaIbHbIC
CTETICHH.

CreneHb ¢  HppalMOHAIbHBIM
MOKa3aTesIeM. Crenenn c
JEUCTBUTEIHLHBIM OKa3aTeJieM.
[IpeobpazoBanue BBIpaKCHHIA,
COICpXKALIMX  CTENEHH, KOPHH
pa3HBIX CTENEHEMN.

IToka3arenbHble YpaBHEHHUSL.

IIp. p.No2 "Pemienue OCHOBHBIX
TUTIOB MOKa3aTeNbHbIX
ypaBHEHHUH".

[lokazarenbHass  ¢yHKIHA, €€
cBoiictea u rpaduk. I[Ip.p. Ne3
"I'paduueckas WJUTIOCTpaLUs
CBOICTB MMOKa3aTenbHON QyHKINHN".
[loka3aTenbHbIC HEPABEHCTBA.
Pewenne II0Ka3aTeJIbHbIX
HEPaBEHCTB.

IIp.p. Ne4 "Hcnone3oBanue
UPPOBBIX pecypcoB TUTST
noctpoeHus: rpadukoB QYHKIUN 1
M3Y4YEeHUs] UX CBOUCTB"

Jlorapudpmudeckast
GyHKIYSL,
Jlorapudpmudeckue
ypaBHEHHS "
HEpPaBEHCTBA

Jlorapudm uwncma. [lecstuunbie u
HaTypaJbHbIE norapuQmel.
CgoiicTBa orapugmMos.
[IpeobpazoBanue BBIPOKECHU,
COJICPIKAIIIMX JIOTapU(PMBI.
JlorapudmMuyeckue ypaBHEHUS WU
HEpaBEHCTBA.

IIp.p. Ne 5 "PemeHue OCHOBHBIX
THTIOB JorapupMUIecKuX
YpaBHEHUH U HEPaBEHCTB'.
Jlorapudmudeckas QyHKOus, €€
CBOIiCcTBa U TpaduK.

I'paduyeckas WJUTIOCTPAIIUS
CBOICTB JorapupMUIecKOi
GYHKIUH.

11

TpuronomeTrpuueck
ne QYHKUUH U HX
rpadukH.
TpuroHomeTpuueck
W€ HepaBEeHCTBA

TpuroHomerpuueckre  (YHKIUH,
ux cBoiicTBa U rpapuku. O6nacTh
ompeesneHUst U 00JIaCTh 3HAUYEHUH
TPUTOHOMETPUYECKUX QYHKIUH y =
SinX U y = COSX

OO6nacth ompeneneHust U 007acTh

12




3HAYEHUH  TPUTOHOMETPUYECKUX
GYyHKIHN y = tgX Uy = ctgX
CBoiicTBa  TPUTOHOMETPUYECKUX
(YHKLUI: 4eTHOCTh U HEYETHOCTb.
CBoiicTBa  TPUTOHOMETPUYECKUX
GyHKIWIA: meproaguaHocTs. [lepron
GbyHKIUH.

CBoiicTBa (pyHKIIMH y = COSX U ee
rpaduk. Ornucanue CBOWCTB
¢ynkuun no rpaduky. [Tocrpoenue
rpaduka QyHKIHU Y = COSX.
CaoiicTBa QyHKIIMK y = SINX U ee
rpaduk. Orncanue CBOWCTB
¢ynkuun no rpaduky. [Tocrpoenue
rpaduka GpyHKINHT ¥ = SinX.
CaoiicTBa (pyHKIIHH v =tgx uy =
ctgx W wmx rpapuku. OnwucaHue
CBOWCTB (hyHKIMH TO TrpaduKam.
[Hoctpoenune rpadukoB GYHKIHHA Yy
=tgx uy = ctgx.

IIp. p.Ne6 «Omnucanue CBOMCTB
TPUTOHOMETPUUECKUX (PYHKIMHA 110
rpaduxam. [loctpoenue rpadukos
TPUTOHOMETPUYECKUX  (QyHKIHH.
AHanm3, cpaBHEHHE Tpa(UKOB
TPUTOHOMETPUYECKNX PyHKIHH"."
[lpumepsl  TPUTOHOMETPUYECKUX
HEPaBEHCTB.

[Ip.p. Ne 7 "PemieHue npocTerimx
TPUTOHOMETPUYECKUX HEPaBEHCTB.
Ucnonp3oBanue  rpadukoB s
perLeHus TPUTOHOMETPHUECKUX
HEpaBEHCTB".

Ypok 00001IeHHS u
cucTeMaTH3alluy 3HaHUMH.
Koutponbshas pabora Nel
"Tpuronomerpuyeckue (QyHKIHH.
Tpuronomerpruueckue
HepaBeHcTBa"

1.2

[IpousBoanas
(YHKIIUY B TOUKE.

MrHoBeHHasi CKOPOCTb JIBH)KEHHUSL.
IIpenen byHKIUH. [onsTue
MPOU3BOIHOM. HenpepriHbie
¢byHkuun. MeTox WHTEpBaJIOB IS
peleHHs HEpPaBeHCTB.

Huddepenuupyembie dhyHKITHN.
Onepaums  auddepeHunpoBaHusl.

IIp. p.-Ne8 "Haxoxnenne
MTI'HOBEHHOW CKOPOCTH JBM)KEHUS"
IIpousBoanas CTETIEHHOH
GbyHKUIUH.

IIp.p. Ne9 "IIpow3BoaHas

cTerneHHoN QyHKImn".

[lpaBuna  nuddepeHIUpPOBAHU:
MIPOM3BOAHAS CYMMBI,
MPOM3BEICHUS], YACTHOTO.
[TpousBoaHass CIOXKHON (QYHKLIUH.
[TpousBoanas ¢GyHKUMA Buaa y =
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f(kx + b).
IIp.p. NelO "IIpumeHeHHME TIpaBUI

muddepeHnupoBanus’.
[TpousBoanbIe HEKOTOPBIX
3IIEMEHTaPHBIX byHKIWi:
MPOU3BOIHAS MoKa3arelbHOU
GbyHKIUH.

[TpousBoanbIe HEKOTOPBIX
3IIEMEHTAPHBIX byHKIMi:
NPOM3BOJHASA  JIOrapH(PMUUECKOH
GbyHKIUH.

[TpousBoanbie HEKOTOPBIX
3IIEMEHTAPHBIX GbyHKIW:
MIPOM3BO/IHEIE

TPUTOHOMETPUUECKUX (PYHKIIUH.
[Ip.p.Nell "IlpumeHeHHE TIpaBHI
mudepenuupoBanuss U Hopmyd
MIPOM3BOAHBIX K PEIIeHUIO 3a7a4".
[lonsiTre KacaTelmbHOW K TpaduKy
¢bynkuun. YrioBoi koadduuument
KacaTeJIbHOM. I'eomerpuueckuit
CMBICJI POU3BOJIHOM.

YpaBHeHue KacatenbHOH. PenieHue
3aJa4 Ha COCTABJICHHWE YpPaBHCHHS
KacaTeNbHON K TpaduKy (yHKIHH
u HaXO0XXICHUE YIII0BOTO
ko durmenra.

[lonsiTHe yria MeXAy KpUBBIMHU.
Pemenne 3agad Ha HaxXOXKIEHHUE
yIriia MeXAy KpUBBIMH.

PemeHne 3amay Ha HaxoXKIAeHUE
yria Mexay rpadukaMu QyHKIAH.

IIp.p.Nel2 "T'eomeTpuueckuii
CMBICTT IIPOU3BOTHOMN".

Ypok 00001IeHHS u
CHCTEMaTH3aluK 3HAHHUH.
Kontponbsnas pabota Ne2
"ITpom3Bognas".

1.3 [Ipumenenune [Ipumenenne  mpowsBogHodt B | 16
MIPOU3BOJHOM UCCIIEIOBaHUU ¢byHKUMi Ha
HCCIIEIOBAHUIO BO3pacTaHue u yObIBaHUE
GyHKIHI ¢ynkuun. Teopema Jlarpamxa.

TeOpeMLI 0 JOCTATOYHBIX YCJIIOBUAX

BO3pacTaHus u yObIBaHUS
GyHKIUH.

Hccnenosanue ¢byHKINU Ha
MOHOTOHHOCTb.

IIp.p.Nel3 "[IpumeneHne

MIPOM3BOAHON Ha BO3pacTaHHE W
yObIBanue GpyHkun".

Touku JKCTpEMyMa: TOYKH
MaKkCUMyMa M TOYKH MWHHMYyMa
¢ynkuun. Kputnueckue Touku
GyHKIUH. Teopema Depma:
HE00X0aMMOe yCIIOBUE
IKCTpEMyMA.

CranuoHapHble  TOYKH (YHKLHUH.




TepemMa 0 JOCTAaTOYHOM YCIOBHH
TOYEK 3KCTPEMyMa.

IIp.p.Nel4 "[Ipumenenune
MPOU3BOAHON AN HAXOXKJEHHUE
TOYEK MAKCHMYMOB U MHHHMYMOB

¢byHKIIIH".
IIpumeHeHue  TpPOU3BOJHOM K
HCCIIEJOBaHUIO byHKIHI U

MTOCTPOEHHUIO TpadHUKOB. AJITOPUTM
WCCIICIOBAHUS (DyHKITHIMA,

Ip.p.Nel5 "[Ipumenenune
MPOU3BOJHOM K  HCCIIEIOBAHUIO
GYHKIIMA W TOCTPOCHHIO WX
rpa¢ukoB".

Hambonpmee w  HamMeHbIIee
3HaYeHUs PYHKIINH.

Pemienne 3amauy Ha HaxoXIEHUE
HAauOONBIIET0 M  HAWMEHBIIETO
3HaueHUs PYHKINU Ha OTPE3KeE.
[Ip.p.Nel6 "Pemienue mpuKIaZHBIX
3ajau Ha HaX0XJICHUE
HauOONBIIETO W  HAWMMEHBIIETO
3HaueHUs QyHKIUN".

[IpumeHeHre TPOU3BOJHOM 1A
HAXO0KJIEHUS] HAWTYYIIETO PEIIeHHS
B MNPUKIAMHBIX  3ajgadax, IS
OTpeieNicHUs] CKOPOCTH Mpolecca,

3aJJaHHOTO (hopmyroit 170101
rpaduxom

IIp.P Nel7 "I[Ipumenenue
MPOU3BOJHOW JUIsl  HAXOXKIAEHUA
HaWITy4IIero perieHus B

OpUKIAIHBIX, B  TOM  4YHCIE
COLIMAJILHO-3KOHOMHYECKHUX,
3agayax’.

3HAKOMCTBO C MCTOpUEH DPa3BUTHS
MaTeMaTHYEeCKOTO aHaIN3a

Ypok 00001IeHHS u
CHUCTEMaTHU3aluH 3HAHHUH.
Koutponbshas pabora Ne3

"[lpumeHeHne  TPOM3BOAHOM K
MCCIeI0BaHnI0 QYHKITH"

14

WNurerpan wu
MIPUMEHEHUS

€ro

[lonsitue nepBooOpa3Ho
¢ynkuuu.  WHTerpupoBanue - -
orepanus HaXOXKICHUS
MepBOOOPa3HOA, oOpartHas

onepaunu JudQepeHInpoBaHusl.
OO0mwmii  BUA ~ TIepBOOOPA3HOM.

I'paduxu nepBOOOPa3HBIX
¢bynkuun y = f(x).
[IpaBuna HaXOXIEHUA

nepBooOpa3ubix. llepBooOpasnas
crenneHHOH  ¢yHkumu. TaOmuna
IepBOOOPA3HEIX.

[IpaBuna HaXO0XIEHUA
nepBooOpasHbiXx. llepBooOpasHbie
TPUTOHOMETPUYECKUX  (DyHKUHMH.
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[lepBooOpazHas CJI0KHOM
GYHKITNN.

Ip.p.Nel8 "Haxoxnenune
nepBooOpa3HbeIx  (QYHKIUE  1pH
MOMOIIM  TaONUIBI W  TPaBUI
HaXOKICHUS TIEPBOOOPA3HBIX".
WNHrerpan, TreoMETpUYECKUN U
¢u3nUecKuii cMBICT  MHTerpaja.
[Tnomans KPUBOJIMHEHHOM
Tpaneuun u uHTerpain. Popmyna
HetoTona - JleitOnuua.

[Ipumepbl HaxoXAeHUA IUIOLIAEH
KPUBOJIMHEHHBIX Tparneiu.

Beruncnenue HHTETpajoB.
Beruucnenue HUHTErpajia o
¢dopmyne Herotona—JleitOnuI

Brruncnenue 101N c

IMOMOLIBIO MHTCTPAJIOB.

[Ip.p.Nel9 "Briuucnenue miomagn
KPUBOJMHEIHON Tpanenun'".

Ypok 00001IeHHS u
CHCTEMaTU3aLNY 3HAHUH.
Kontpomerass  pabora Ne 4
"WnTerpan".

Cucremsl
YpaBHEHUI

CucreMbl JUHEWHBIX YpaBHEHUH.
IIp.p. No 20 "Pewienue
MPUKJIATHBIX 3a/ad C IOMOIIBIO
CHCTEMBI JIMHEWHBIX YPABHEHUN U
HEpPaBEHCTB"

CucTeMBl U COBOKYIHOCTH LEJIBIX
YpaBHEHUH U HEPABEHCTB.

IIp.p. Ne 21 "Pemenne cuctemsl u
COBOKYITHOCTH LIENBIX YPABHEHHUH H
HEepaBeHCTB"

Cucremsl u COBOKYITHOCTH
palMOHAIBHBIX M UPPALHOHAITBHBIX
YpaBHEHUI 1 HEPABEHCTB.

[Ip.p. Ne 22 "Pemienue CUCTEMBI U
COBOKYITHOCTH palliOHAJIBHBIX H
UPpAalOHANBHBIX YpPaBHEHHH W
HEpaBeHCTB"

Cucremsl u COBOKYITHOCTH
MOKA3aTENBHBIX ~ yYpaBHEHUM W
HEPaBEHCTB.

[Ip.p. Ne 23 "Pemienne CUCTEMBI U
COBOKYITHOCTH MTOKa3aTeNbHBIX
YpaBHEHUH U HEpaBEHCTB"
Cucremsl u COBOKYITHOCTH
JorapuPMUIECKUX YpaBHEHHH WU
HEPABEHCTB.

IIp. p. Ne24 "Pemenwe cuctem u
COBOKYITHOCTEH JIOTapu(pMHUIECKUX
YpaBHEHUH U HEPaBEHCTB'.

Hcnons3oBanue rpaduKoB
GYHKUUH U penieHnst ypaBHEHUH
U CHCTEM. Ip. p. Ne25

"Ucnons3oBaHue rpadukoB
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(byHKUMI U1 peleHus paBHEHUH'" .
[IpuMmeHeHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K pelIeHnIo
MaTeMaTHYeCKUX 3a/Jay U 3a7ad U3
pasin4HBIX oOOyacTell HAayKd W
peanbHOU JKU3HU.
IIp.p. Ne26  "MopenupoBaHue
peaIbHBIX CHUTyalluil Ha s3bIKE
anreOpbl, COCTABIEHUE BBIPAKEHUS,

YpaBHCHUA, HCPABCHCTBA n
CUCTCMbI 110 YCJIIOBUIO 3aJa4u,
HCCIICI0BATH IIOCTPOCHHBIC
MOJCIHUC HCITI0JIb30BAHHUECM

anmapara anreopst”
Kontponmesnas  pabora Ne 5
"CucTtemMsl ypaBHCHH"

Urorosoe Tpuronomerpuueckne  GyHKIUH, | 8
MOBTOPEHHE UX CBOWCTBA U rpaduKu.
[IpousBoanas u ee
reomeTpuyeckuii cmbica. IlpaBuna
u (dhopmybl HaXO0XKJIEHUS
MIPOU3BOJIHOM.

[IpumeHeHne  OPOU3BOOHOM K
HCCJICIOBAHUIO (DYHKITHIA.
IIpumeHenue  NpPOU3BOJHOM K
WCCIIEIOBAHNIO (DYHKITHIA.
YpaBHeHus 5 HEpPAaBEHCTBA:
KBaJlpaTHEbIE, MoKa3aTelbHbIE,
CTETICHHBIE, norapumMuiecKue,
TPUTOHOMETPUUECKHE.

Cucremsl YpaBHEHUI u
HEPaBEHCTB! KBaJpaTHbIX,
MIOKa3aTeIbHBIX, CTEIICHHBIX,
Jorapu(MHUYECKUX,
TPUTOHOMETPUYECKUX.

Wurerpan. llpaBuna u ¢dopMyisl
MHTETPUPOBAHUS. [Ipumenenue
WHTerpana.

KonrponbHast pabotra B pamkax
IPOMEXKYTOYHOH aTTecTauuu

2. BepOﬂTHOCTb u craTucTuka. Padora ¢ JAHHBIM

Crnyyaitable onbIThl | CryvaiiHble AKCIIEPUMEHTHI | 2
u ClTy4aiiHble | (OTBITBI) W CIIydailHbIe COOBITHS.
COOBITHSA, OMBITHI C | DIIEMEHTAPHBIC COOBITHS (MCXOIBI).
PaBHOBO3MOXKHBIMHU | COOBITHSIMHU.

3JIeMEHTaPHBIMHU BeposiTHOCTD CITy9aifHOTO

HCXO0JlaMU coObITHs. BepostHOCTH COOBITHIA B
ONBITaX C  PaBHOBO3MOXKHBIMH
DIIEMEHTAPHBIMHU

Oneparuun Haj | Oneparuu HaJ coObITUsAMU: | 3

COOBITHSIMH, MepeceyeHue, o0beMHEHHE

CIIOKEHHE COOBITHH, MIPOTHUBOITOJIOKHBIC

BEPOATHOCTEMN cobpiThs.  [umarpammer  Ditrepa.

dopMmyna cI0kKEHUS BEpOITHOCTEN
I[Ip.p. Ne 27 "UcnomwpzoBaHue
IrarpaMMmbl DHJiepa W CIIOBECHOE
ONHCaHUE coObITHIH JUIs




(GOpMYJTUPOBKH U  HM300paKCHHS

O0BbEIUHEHUSI UM IepeceueHUs
COOBITHI".
IIp.p. Ne28 "Pemenme 3amau c
HCTIOJIb30BaHUEM (bopmynbl
CJIO’KCHHUS BEpOSITHOCTEH"
YcnoBHas YcnoBHas BEPOSATHOCTb.
BEPOATHOCTb, YMHO)KEHNE BEPOATHOCTEH.
JepeBo ciydaitHoro | JlepeBo CIIy4aliHOTO
ombITa, (Qopmyna | skcriepumenTa. Popmyna TMONHOM
MIOJTHOM BEPOSATHOCTH. He3zaBucumsie
BEPOSITHOCTH 1 | COOBITHSA
HE3aBUCHMOCTh Pemenne 3agau Ha HaxoXKAEHUE
coObITHI BEPOSITHOCTEH COOBITHH, B TOM
qyciie YCAOBHBIX C IOMOIIBIO
JIepeBa CIIy4ailHOTO OIBITA.
Ornpenenenue HE3aBUCHUMOCTHU
coObITHIA 1O QopMmylre U O
OpraHU3alMy CIyYalHOTO OIBITa
DJIEMEHTHI KombOunaropHoe MpaBUIIO
KOMOWHATOPUKH ymHOXkeHus. [lepectraHoBkHM U
¢dakropuan. Yucio codeTaHUi.
Tpeyronpuuk Ilackans. ®opmyna
ounoma HproToHa
Ucnonp3oBaHue npaBuia
YMHOXXEHHUSI AJIS1  [ePEUHCIICHUs
COOBITHIA B CITy9aifHOM OTIBITE.
[Tone30Banue dbopmyIIBl u
TPEYroJIbHUKA [Tackansa TUISL
OIpeIeJICHHsSI YUCIa COYSTAaHUM.
Maremarnyeckoe ITpumepst IIPUMEHEHUS
OXKUJIaHWE MaTeMaTHYECKOTO OKUJAHUS
CITyq9aifHOM (cTpaxoBanue, norepes).
BEJIMYHMHBI Maremarnyeckoe OKU/IaHUE
CYMMBI CITy4ailHBIX BETUYHH.
MaremaTtnyeckoe OKU/IaHUE
reOMETPUYECKOTO u
OMHOMHUABHOTO pacTpeieieHui
IIp.p. Ne 29 "HUcnonws3zoBaHue
TIOHSATHS MaTeMaTHYECKOT0
O0XKUJAHUS WU €ro CBOMCTBa IpHU
pemieHun 3anad. HaxoxzaeHue 1o
M3BECTHBIM ¢dbopmymnam
MaTeMaTHYECKOTr0 OXKHUJIAHUS
CYMMBI CITy4ailHBIX BETTMUMH".
I[Ip.p. Ne 30 "HaxoxneHue 110
W3BECTHBIM dbopmymnam
MaTeMaTH4YeCcKue OKUIAHUS
CIIy4allHbIX BEJIMYHMH, WMEIOIINX
reoMeTpuuecKkoe M OMHOMHAIBLHOE
pacnpeneneHus"
Hucnepcus u | Jucnepcus u CTaHAAPTHOE
CTaHJIAPTHOE OTKJIOHEHHE. Hucnepcun
OTKJIOHEHHE TEOMETPHUUYECKOTO u
ciy4yaiiHOU OMHOMHAIBHOTO pacTpeAeNeHIs.
BEJINYUHBI I[Ip.p. Ne 31 "HaxoxneHue

JIMCIIEPCUU 10 PACIPECIICHUI0" .




IIp.p. Ne 32 "HaxoxnaeHue 10
U3BECTHBIM (OPMYJIaM JIUCIICPCHIO
reOMETPUYECKOTO u
OMHOMHABHOTO PacHpesieieHus], B
TOM YHCIIE B XOJ€ INPAKTUUECKOMH

paboTHI c HCIIOJIb30BAHUEM
HIIEKTPOHHBIX Ta0IuL"
3akoH Oonpmux | 3aKoH 0OIBIINX YHUCEI.
qUCe Bri6opounsrii METO
HCCIIEAOBAHNMN.
IIp.p. Ne 33 "Hzyuenue c
WCTIOJIb30BaHUEM ANEKTPOHHBIX

TaOIHI] TIPUMEHEHHE BEIOOPOYHOTO
METOJ1a UCClea0BaHuI"

HenpepsiBHble
Clly4ailHble
BEITMYNHEI
(pacripenerneHus)

ITpumepst HEIpPEepBIBHBIX
Ciay4yalHbIX BeauM4MH. DyHKIUA
IJIOTHOCTH pacrpenencHusl.
PaBHOMepHOE pacripeniesieHre U ero
CBOIMCTBa

I[Ip.p. Ne 34  "HaxoxnaeHue
BEPOSATHOCTU COOBITHH MO JaHHOM
(GYHKUMHU TUIOTHOCTH, B TOM YHCIIE
pPaBHOMEPHOTO pacipeaesieHus "

Hopmansnoe
pacrpeneneHue

3anauu, MPUBOASILINE K
HOpMaJIbHOMY pacnpeneneHuio.
OyHKIUS IUIOTHOCTH U CBOMCTBA
HOPMAaJILHOTO pacIpeeeHusI.
[Ip.p. Ne35 "Pemenue 3amad,
CBs3aHHBIX C MMPpUMCHCHUCM
CBOICTB HOPMAaJIbHOTO
pacnpesieieHnii, B TOM YHUCJIE C
WCIIOJIb30BaHHEM 3NEKTPOHHBIX
Tabu"”

[ToBTOpEHue,
00006111eHKE u
CHCTEeMaTH3aIUs
3HAHUHU

IIpencraBienue JAHHBIX c
MOMOIIbI0 TAOJUI] M JUarpamw,
onHcaTeNbHas CTAaTUCTHUKA.

OnbITBl € PaBHOBO3MOXKHBIMH
3JIEMEHTapHBIMH COOBITHSIMH,
BBIYUCIICHUE BEPOATHOCTEN
coOBITHII ¢ TIpUMeHeHHeM (QopMyI
u rpauuecKux METOAOB
(koopauHaTHasg TmpsMasi, JAepeBo,
auarpamma Dinepa)

Cryuaiinble BEJINYUHBI u
pacripeneneHus, MaTeMaTHYeCcKoe
0KUJJAHUE CITyYaitHOW BEJIUYUHBI.
Kontponbnass  pabora Ne 6
"DNeMEeHTBl TEOpUH BEPOATHOCTEH

1 roxg ocs

oenus (10 kiacc)

3. 'eomeTpust

3.2

Harnannas
CTEPEOMETPHS

[lepeuncnares OCHOBHbBIE (UTYPHI B
MpPOCTpaHCTBE  (TOYKa, MpsMasd,
IUIOCKOCTH), (OPMYNHpOBaTh TpH
aKCMOMBI 00 WX  B3aUMHOM
PACHOJIOKEHNN M WILIFOCTPUPOBATH
OTH  aKCHOMBI TIpUMEpaMu U3




OKpYKarolel 00CTaHOBKH

®opMynupoBaTh M JIOKa3bIBaTh
TeopeMy 0 TIOCKOCTH,
NPOXOIAIIEH Yepe3 MpsIMyI0 U He
JeXallyr0 Ha HeHd TOouky, U

TeopeMy 0 IUIOCKOCTH,
MPOXOIALLIEN yepes JIBE
nepeceKarnecs npsmMble

3.3 [apamiensHOCTH DopMyTUpoBaTh omnpenencHue | 18

MIPSIMBIX U | MapauleNbHbIX HPAMBIX B

MJIOCKOCTEH B | IpocTpaHCcTBe, (popMyaHpoBaTh W

IIPOCTPAHCTBE. JIOKa3bIBaTh TEOPEMBI 0
napanieabHbIX HPSMBIX;
OOBSICHATb,  KaKHe€  BO3MOXKHBI
CIIlydad B3aMMHOTO PAac MOJIOKEHUS
MpsSMON u IJTIOCKOCTH B
MIPOCTPAHCTBE, " NIPUBOIUTH
WITIOCTPUPYIOLIME TMPUMEPHl U3
OKpYyKaroImen 00CTaHOBKH;
¢dbopmynupoBatb orpeesieHIe
napajiesbHbIX IIPSIMOU u
IUIOCKOCTH,  (OPMYyIUpPOBATH H
JOKa3bIBaTh  YTBEPKACHUS 0
NapajiebHOCTU IPSIMOU 5
TUIOCKOCTH (CBOWMCTBA M TIPU3HAK);
pelaTh 3aJa4d Ha BBIYMCICHHE H
JIOKa3aTeNbCTBO, CBSI3aHHBIE  CO
B3aUMHBIM pacroioxKeHneM
MPSIMBIX U INIOCKOCTEN

3.4 [lepiermukynsapHo | @opmynupoBath ompeneneHue | 22
CTb  NOPSMBIX U | IEPIEHOUKYJIAPHBIX MPSIMBIX B

MJIOCKOCTEH.

MPOCTPAaHCTBE; (OPMYIUPOBATH H
JIOKa3bIBaTh IeMMy 0
NEePIeHTUKYISIPHOCTH JBYX
napayieNbHbIX MPSIMBIX K TPETheH
IPAMOI; ¢dbopmynupoBartb
ompeieneHne MIPSIMOA,
NEePICHIUKYIAPHON K TNIOCKOCTH, U
NPUBOJIUTD WUTIOCTPHUPYIOLIHE
PUMEPHI u3 OKpy>KaroIei
o0cTaHoBKH; (opMyaupoBaTh H
JIOKa3bIBaTh TEOpEMBbI (NPAMYIO0 H
o0paTHyl0) O CBSI3H  MEXIY
NapajyIieIbHOCTBIO MPAMBIX M HUX
NEePIEHIUKYISPHOCTHIO K
TUIOCKOCTH, TeopeMy
BBIPQ)KAIOIIYIO MIPU3HAK
NEPICHIUKYISPHOCTH MPSIMON |
IUIOCKOCTH, ¥ TEopeMy O
CYLIECTBOBAHUH M €IWHCTBEHHOCTH
IPSIMOIA, NpoXOAsIIed  4yepes
JIAHHYTO TOUKY u
NEPNEeHANKYIIPHO K  JTaHHOM
IUIOCKOCTH; pellaTh 3aJaud Ha
BBIYUCIICHHE H JI0Ka3aTeJbCTBO,
CBSI3aHHBIE c
NEPIEHIUKYISIPHOCTRIO NPSMOU U




IIJIOCKOCTH

3.5

MHororpaHHUKH.

OOBACHATS, Kakas ¢urypa
Ha3bIBAECTCSI MHOTOIPAHHUKOM U
KaKk Ha3bIBAIOTCS €ro JJIEMEHTHI,
KaKOil MHOTOTpaHHUK Ha3bIBACTCS
BBIITYKJIBIM, INPUBOAUTH IPHUMEPHI
MHOT'OI'PaHHUKOB; OOBSCHSITD,
KaKkol MHOTOTPAaHHUK HAa3bIBACTCS
NpU3MON M KaK Ha3bIBalOTCS €&
3JIEMEHTBHL, Kakas npu3Ma
Ha3bIBa€TCs MPAMOW, HAKIOHHOM,
MPABIIIFHONW, M300paKaTh MPHU3MBI
Ha PpUCYHKe, OOBSICHATH, HYTO
Ha3pIBaeTCs IUIOUIA/bI0  ITOJIHOM
(OOKOBOI1) TOBEPXHOCTH MPU3MBI U
JIOKa3bIBaTh TEOPEMY O ILIOLIAIU
OOKOBOW  TOBEPXHOCTH  MPSIMOM
NPU3MBI;  peliath  3agadyd  Ha
BBIYMCIICHHE M  JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE C MPU3MON

17

IToBTOpEHME

2 rox ocBoenus (11 kiacc)

3. I'eomeTpus

3.1

[ToBTOpEHUE

B3anmMHOE pacnonokeHue MpsMBIX
U IUIOCKOCTEH B IPOCTPAHCTBE.
ITapamiensHOCTB IIPSIMBIX u
IUIOCKOCTEH.
IlepnieHOUKYIAPHOCTh MNPSAMBIX H
miockocred. Teopema o0  Tpéx
MEPNEHANKYIAPAX. YTOI MEXIY
psIMON u IJIOCKOCTBIO.
JByrpaHHbI€ YIJIBL.
MHOrorpaHHUKH. IIpaBunbHbIE
MHOT'OTPaHHHKH. Ceuenns
MHOTOTPaHHUKOB TIOCKOCTSAMU.
Brruncnenre BETWYMH 3JI€MEHTOB
MHOTOTPaHHUKOB.

BexTopsl
MIPOCTPAHCTBE

Bektop Ha NIOCKOCTM H B
MIPOCTPAHCTBE. Crnoxenue u
BbIUHMTAaHHE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha 4ucno. PasnoikeHue
BEKTOpA MO TPEM HEKOMIUIaHAPHBIM
BEKTOpaM. IIpaBuno
napajuleIenuIea.

Pemenne 3anmay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUJl ACUCTBUI C
BEKTOPaMHU.

IIpssmoyronpHas cucTema
KOOpAMHAT B MIPOCTPAHCTBE.
Koopannate! BekTopa.

CBs13p  MEXIy  KOOpAWHATaMH
BEKTOPOB M KOOPIWHATAMH TOYEK.
IIp.p.Nel "KoopannaTs! BekTopa'.

[Ipocreitmue 3a/1auu B
KOOpJIMHATAX. Koopnunatet
CcepeJIuHbI OTpe3Ka. Hnuna

BCKTOpA. Paccrosiaue MCIKAY ABYMS
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TOYKAMH.
IIp.p.Ne2  "Pemenwe 3amad Ha
MpPUMEHEHUE (QOPMYJ KOOpIUHAT
CepeIUHbBI OTpe3Ka, JUTAHBI
BEKTOPA, PACCTOSHUSI MLy TBYMSI
TOUKamu'".

VYron MEXIy BEKTOPAMHU.
CkansgpHoe MIPOU3BECHHUE
BEKTOPOB.

KoopnuHaTHO-BEKTOPHBIH ~ METOA
Npd  pelIeHNH TeOMETPUYECKUX
3amau.

IIp.p. Ne3 "BripakeHue
CKaJISIpHOTO MPOU3BEICHHS
BEKTOPOB Yepe3 HX KOOPAWHATHI,
BBIYUCIICHUE YIJIAa MEXAy IBYMs
BEKTOPAaMH, IBYMS IPAMBIMU"
IIp.p. Ned4  «Pemenme 3anad,
CBOIUMBIX K BBIYHCIICHHIO YIJIOB
MEXIY MPSIMBIMH H TIOCKOCTSIMHU.
Paccrosinue oT TOYKH o
IUIOCKOCTH".

KonTponsHas paboTta Nel
"BexTopsl. CkanspHoe
IpoM3BeeHHE BEKTOPOB. Mertox
KOOPJIMHAT B MPOCTpaHCTBE"

Tena BpaieHnus

Chepa u map: ueHrp, paguyc,
JUaMeTp; IUIOIAdb ITOBEPXHOCTH
cepsl. YpasaeHne cepsl.
Uzobpaxenne cdepbl, mapa Ha
IUIOCKOCTH.

BzaumHuoe pacrosnioxxeHne chepsl u

TUIOCKOCTH. Kacarenbnas
MJIOCKOCTh K chepe.
I'eoneznueckue nHUM Ha cepe

IIp.p. Ne5 "UccnenoBanue

B3aMIMHOTO PAaCIONIOKEHUS C]epshl
W IJIockocTH,  ABYX  cdep,
WLTIOCTPUPOBATH 3TO Ha YepTek,ax
U pUCyHKax".

[Tnomank chepsbl.

IIp.p. Ne6 "Pemenme 3amau Ha
HaX0XJIeHHUE Tuiomanu cepor’.
Hunuaapuyeckass  MOBEPXHOCTD,
obpa3yromne MATUHAPUICCKOM
MTOBEPXHOCTH, 0Ch
WIMHPUYECKONW TOBEPXHOCTH
Hunuaap: ocHOBaHWSI W OOKOBas
MMOBEPXHOCTh, 00pasyromiasi U OCh;
IoMaas, OOKOBOH W IMOJHOW

MTOBEPXHOCTH. N3obpaxenne
UITAH]IPA Ha TUTOCKOCTH.
Pasgéptka wmmnmHApa. CedeHusd
IAITUHAPA (TUTOCKOCTHIO,
napasienbHOI 28105

NEPIEHIUKYISIPHONR OCH LMIMHAPA)
IIp.p. Ne7 "Pemenue 3agady Ha
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HaxO0KJIeHHUE IUIOIAIH
MMOBEPXHOCTH IWJIMHIApPA W €ro

3JIEMEHTOB". MopenupoBanue
peaIbHBIX CHUTyalluil Ha s3bIKE
TeOMETPHH, HCCIIe0BaTh
MIOCTPOCHHBIE MOJIEJIU c

WCIIOJIb30BaHUEM T'E€OMETPUUYECKUX
MOHATHUI

Konuueckas TOBEPXHOCTb,
oOpasyroiue KOHUYECKOH
MOBEPXHOCTH, OChb U BEpIIMHA
KOHHYECKOH mnoBepxHocTu. Konyc:
OCHOBaHHUE u BEpLINHA,
oOpasylomass ¥ OChb; IUIOIIAAb
OOKOBOW M ITOJTHOH TTOBEPXHOCTH.
Nzobpaxenne KOHyca Ha
mIockoctd. Pa3BépTka  KoHyca.
Ceuennst KoHyca (IIOCKOCTBIO,
NapajyielbHOM ~ OCHOBaHUIO, U
TUIOCKOCTBIO, TIPOXOJAIIEH Yepes
BEpILUHY)

Yceu€HHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHMSI M OOKOBas

MTOBEPXHOCTb.
I[Ip.p. Ne§ "Pemenue 3amau Ha
HaxO0KACHUE TUIOIAAN

MOBEPXHOCTH KOHYCa, YCEUYCHHOTO
KOHYCa U €ro 3JeMEeHTOB".
KomOuHanust Ten BpalieHHs W
MHOTI'OI'PaHHUKOB. MHOFOI‘paHHHK,
ONMCAHHBIA OKOJIO cdepbl; chepa,
BITUCAHHAs B MHOTOTPAHHUK WJIUA B
TEJO BPAIICHUS KOMOWHAUAMU
TCJI BpalllCHHWA WU MHOI'OTPAaHHUKOB
Ha

MOZ[GJ'II/IpOBaHI/Ie PpCaIbHBIX
CI/ITyaHI/Iﬁ Ha A3BIKE TI'COMCTpPUH,
HUCCICIOBAaHUEC IOCTPOCHHBIX

Mozjelell ¢ HCIIOJb30BaHUEM
reOMETPHYECKUX TOHSITHH.
Ip. p- Ne9 "Pemenue

CTEPEOMETPUUECKUX 3a1ad,
CBS3aHHBIX C TEJaMU BpaIleHUs,
TIOCTPOCHUEM CEeUEHUM Ten
BpallleHus, c HaxO0KJIEHUE
T€OMETPUUYECKUX BEIUYUH".
Kontponphas pabota No2
«[IunuHap, KOHYC U 1Iap»

OO0BeMBI TEI Ilonstne 00BEMa. Csotictpa | 10
00BEMOB.
IIp.p.Nel0 "Pemenmne 3amad Ha
BBIYMCIICHHE ob0bema
MPSIMOYTOJIEHOTO
napajuienenumnena’.
O0BéM mpsiMoit mipusMbl. OOBEM
MWIAHIPA.

[Ip.p.Nell "Pemenue 3amau Ha




BEIUMCIICHHE  O0bEMa  MPSMOW
TIPU3MBI ¥ IIFTHHIpA".

O0béM mupaMupl. Pemenue 3amau
Ha BBIYUCIICHUE 00beMa ITHPAMUJIBIL.
0O05péMm KoHyca. OOBEM yCeUuEHHOTO
KOHyca.

[Ip.p. Nel2 «Pemienue 3amau Ha
HaxXxoXJeHue O0BEMOB THpPAMUJIEI,
KOHyCa ¥ YCEUEHHOTO KOHYCa»
O0BéM  MmApoBOro  CErMeHTa,
1apOBOTO cIos, LIapOBOTO
cekTtopa. Pemenue 3agay Ha
HaxOXXIeHHe O0BEMOB IIIapa M €ro
YacTeu.

IIp.p. Nel3 «Beraucnenne o0beMOB
u rIoniaaein MOBEPXHOCTEN
IMPOCTPAaHCTBCHHBIX T nmpu
pelIeHWU TPaKTUYECKHX  3aJad,
WCTIONB3Ysl TPU HEOOXOAUMOCTH
CIIPaBOYHUKHN U BBIYUCIUTCIbHBIC
YCTpOMCTBa»

IlomoOHBIE Tema B TPOCTPAHCTBE.
CooTHOIIEHUST MEXy TUIOMAISMHI
MTOBEPXHOCTEH, o0BEMaMu
nmonoOHBIX Ten. Pemenue 3amad Ha
HaXOXKJIEHUE BEIUYHH Pa3IUIHBIX

3JICMCHTOB, IUIOIIAACH
MTOBEPXHOCTH, 00BEMOB
MHOTOTPaHHUKOB, WIAHIPA,

KOHYyca, I1apa.
Kontponsnas pabora Ne3 "OOGnem

n

TCII .

HUtorosoe
MIOBTOPCHHE

OcHoBHBIE ¢burypsl, (hakThl,
TEOpeMbl ~ Kypca  IUIaHUMETPHUH.
3agauun TIIAHUMETPUU M METOJIBI UX
peLeHHS.

OcHoBHBIE ¢burypsl, (hakThl,
TEOpEeMBl  Kypca CTEepPEOMETPHHU.
3amaun CTEPEOMETPHUH W METOJBI
UX PELICHUs

KonutposbHass pabora B pamkax
MIPOMEXYTOUHOM aTTeCTALNU

HUTOI'O: 350 yacos

Y4eOHO — MeToANYECKHE CPEACTBA 00yYeHUs] U KOHTPOJIA:

YueOHUKN

Meroanueckue 1mocoous

OcHoBHast (o0s3aTesnbHas) ydeOHas

JauTeparypa
JUTS YICHUKA

Jlurepartypa nig yuurens




III. A. AmumoB. Anrebpa m Haudana | DegopoBa H.E. TkaueBa M.D. MeTomudeckne peKOMEHIAITHH.
anmammza 10 -11  kmaccel.  M.: | M.: IIpocBemenue 2017r.
IIpocsemenne 2020 r.

Aranacsa JI.C. m ap. I'eometpus 10- | M5,  Caaksa, B.®.Byry3os. Iloypounbsie pa3paboTKd 10
11 xn. M.: Ilpocsemenue 2020r. reomerpun 10-11 kmacc. M.: IIpocsemenue 2017 r. c.156

Hudposbie 00pa3oBaTe/ibHbIE pecypchl:
http://www.drofa.ru — caiit uzgarensctia «podar.
http://www.wikipedia.org — yHuBepcaibHast SHIIHKIOC TSI
http://www.rubricon.com — suiuknoneaust «PyopuKomny.
http://www.school-collection.edu.ru — eaunas KomIeKIus UPPOBHIX 0OPA30BATEIBHBIX PECYPCOB.
http://oTkpbITHIN ypokpd.MaTeMaTuka- S uay Ha ypOK MaTeMaTHKH
http://www.ege.edu.ru/ Exunbrii ['ocynapcTBeHHBIN 9K3aMEeH
http://www.standart.edu.ru/ - ®enepanbusiii 'ocynapcrBennblit O0pazoBarenbHblii CTaHaapT
http://www.edu.ru/ - Poccuiickuii 00pa3oBaTebHbIi HOpTa
http://www.school.edu.ru/ - Poccuiickuii 061eo0pa3oBaTebHbIi OpTal
http://fcior.edu.ru/ - ®enepansublii HEHTP HHOOPMALIMOHHO-00Pa30BaTEIBHIX PECYPCOB
http://window.edu.ru/ - Enusoe okHO J0CTyIa K 00pa30oBaTeIbHBIM pecypcaM

MarepuajibHO — TeXHHMYECKHe ycaoBus peanusanuu PITYII

B pamkax peamuzanum mporpaMMbl BO3MOXKHO HCIIONIb30BaHUE YYEOHBIX TOMeEIIeHui: kabd. Ne
310 (xaOuneTs! MaTeMaTrkn); Ha 6a3e moboro yueOHOro kabmHeTa MEeeTCsl BO3MOKHOCTh Pa3BepHYTh U
UCIIOJIb30BaTh B YPOYHOH W BHEYPOYHOH AEATEILHOCTH MO MpeaMeTy MaremaTtnka MOOWIBHBIA Kilacc
(HeTOyxm) ¢ mocTymom k cetu IHTepHEeT.

Yuurensa u yyanuecs MMEIOT BO3MOKHOCTH HMCIIOJIb30BaTh CIEAYIOUIME PECYPCHl YKa3aHHBIX
MMOMEIIIEHUH:

1. APM: KkpoHIITEHH IS IPOEKTOpa — MOTOJIOYHBIN MMOABEC, MYIbTUMEIUHHBIA TIPOSKTOP, DKPaH,

KOMITBIOTEp, KIIABUATypa, KOMIIBIOTEpHAs MBIIb, CETEBOW (UIBTP, KOJOHKH, MPHUHTED,

KomupoBabHEIH ammapar CanonFC 102

[lonknroueHne K MHTEPHETY

3. Mebenb: MapKHpOBaHHBIE APTHI — CTYJIbS YUSHHYECKHE — JI0CKa MIKOJIbHAS, CTeHbI, KHW)KHBIC
mkader .

4. lleuaTHbIE U JIEKTPOHHBIE 00pa30BaTeIbHbIE U HHYOPMALMOHHBIE pecypchl OMOIMOTEKH

5. DOP u IIOP c caiitos http://fcior.edu.ru, http://school-collection.edu.ru

n

I[J'ISI peain3alli CHUCTCMbI OLICHUBAHUSA HMCIOJB3YIOTCA CIACAYIOINEC OLCHOYHBIC MAaTCpPUAJIbI:

KJIaccC ABTOp, HAa3BaHUC, U3AATCIILCTBO, I'OJ] BBIITYCKa

10 xacc YueoOnuk 1. A.AnrnmoBa

M.W.1a6yanna, M.B. TkadeBa. Jlumaktudeckne MaTepHasbl MO airedpe W Hadajgam
ananu3a 10 kimacc. M.:IIpocsemenue 2017 r

®epnoposa H.E. TkaueBa M.®. Meroauueckue pekoMenaanuu Muaemosuna 2004r.
VYueonuk JI.C.AtanacsHa

M.4. Caaksan, B.®.byty3oB. [loypounsie pa3paborku no reomerpun 10-11 kmace. M.:
[Ipocsemenue 2017 r. c.36

11 xmacc Yueonuk I1I.A.AnrnmoBa

M.W.1la6yanna, M.B. TkadeBa. Jlumaktudeckue MaTepHalbl MO airedpe W Hadajgam
ananmu3a 10 kmacc. M.:IIpocsemenue 2017 r

®epnoposa H.E. TkaueBa M.®. Meroauueckue pekoMenaanuu Muaemosuna 2004r.
VYuebnuk JI.C.AtanacsnHa

M.S. Caaksn, B.®.byty3os. I[loypounsie paspadorku no reomerpun 10-11 kmace. M.:
IIpocsemenue 2017 r. c.36



http://www.drofa.ru/
http://www.wikipedia.org/
http://www.rubricon.com/
http://www.school-collection.edu.ru/
http://lit.1september.ru/urok/
http://www.ege.edu.ru/
http://www.standart.edu.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/

XapaKTepMCTmca OLICHOYHBIX MaTCpHUaJI0B

Auare0dpa u Hayaaa anaausa 10 knace, YMK HI.A.AiumoBa

Cpoxwu mpoBeieHus Haspanue paszgena, | CTpykTypa OneHouHble MaTepHabl
TeMa ypoKa (KOHTpOJIBHAS (MCTOYHHMK, CTpaHUIIA)
pabota, TecT..)
1 yeTBepTH [elicTBuTEBHBIE Konrponbnas padora | M.M.Iabyaun, M.B. Tkauesa.
qucia Junaktrnyeckue MaTepuanbl 110
anreOpe w HavanaMm a”ammza 10
kinacc. M.:IIpocsemenue 2017 r.
c.42
1 ueTBepTH Crenennas KontpoinbHas padora | M.W.111abyaun, M.B. Tkauesa.
(hyHKIIS JunakTHUeCKue Marepuanbl 1o
anreOpe w Havanam a”ammza 10
kiacc. M.:Ilpoceemenue 2017 r.
¢.60
2 4yeTBepTh IlokazarenbHas Kontponbnas padora | M.M.IHabyunn, M.B. Tkauesa.
hyHKIIS JMaKTHUeCKUe Marepuanbl 1o
anreOpe ¥ Havaymam aHaimuza 10
kiacc. M.:Ilpoceemenue 2017 r.
c.76
3 yeTBepTh Jlorapudmuueckass | Konrtponbnas padora | M.M.11a6ynnn, M.B. Tkauesa.
(hyHKIHSA JunakTruyeckue MaTepuanbl 110
anreOpe ¥ Havaymam aHaimuza 10
kiacc. M.:IIpocsemenue 2017 r.
c.102
3 yeTBepTh Anrebpanyeckue Kontponbsnas padora | ®enoposa H.E. Txauesa M.D.
ypaBHEHUS " MeTtomudeckne  peKOMEHIAIuu
CUCTEMBI Muemosuna 2004r. ¢.19
HEJIMHEMHBIX
YpaBHEHUI
3 yeTBepTh Tpuronomerpuueck | Konrposnbnas padora | M.M.11la6ynun, M.B. Tkauesa.
ne GopMyIIbl Junaktnyeckue MaTepuanbl 110
anreOpe ¥ Havaymam anaimuza 10
kiacc. M.:IlpocBemenue 2017 r.
c.147
4 4yeTBepTh Tpuronomerpuueck | Kontposbnas padora | M.W.111a0ynnn, M.B. Tkauega.

1€ ypaBHEHUS

JIuIaKTHUECKUEe MaTepUaiibl 1o
anreOpe ¥ Havaymam anaimuza 10
kimace. M.:IIpocsemenune 2017 r.
c.171

Auare0pa u Hayana anaausa 11 knace, YMK III.A.AnumoBa

1 yeTBepTH Tpuronomerpuuec | Konrponbnas padora | M.M.IHabyaun, M.B. Tkauesa.
Kre QYHKIUH Junaktnueckue MaTtepuansl 10
anreOpe W Hadaiam aHammsa 11
kiacc. M.:Ilpocsemenue 2017 r.
c.
2 4eTBepTh IIponsBoanas u ee | KonrponwsHas padora | M.M.11laOyann, M.B. Tkauesa.

TeOMETPUYECKUM

I[I/I,I[aKTI/I‘-IeCKI/Ie MaTcpuajibl 110




CMBICI anreOpe W HavanaMm aHaiam3za 11
kiace. M.:IIpocsemenune 2017 r.
c.
2 4eTBepTh IIpumeHeHne Kontponbnas padora | M.M.Iabyunn, M.B. Tkauesa.
MPOU3BOJHOU K JluiakTuyeckue Marepuaibl 1o
HCCIIEIOBAHUIO anreOpe W Havaimam aHaimm3a 11
GbyHKIHA kiacc. M.:Ilpocsemenue 2017 r.
c.
3 4eTBepTh WuTerpan Kontpoinbnas padora | M.W.111abyaun, M.B. Tkauesa.
JunakTuueckue Marepuansl 1o
anreOpe w HadaiaMm adammza 11
kiacc. M.:IIpocsemenue 2017 r.
c.
3 4eTBepTh Komnexkcusie Kontponbsnas padora | ®enoposa H.E. Txauera M.O.
qHcia Mertoandeckne  peKOMEHIAIuU
Muemosuna 2004r. c.24
3 4eTBepTh OneMeHTHI Kontponbsnas padora | ®enoposa H.E. Txauesa M.O.
KOMOWHATOPUKHU Mertoandeckne  peKOMEHIAIUU
Mmuemo3suna 2004r. ¢.25
4 4eTBepTh 3HaKOMCTBO ¢ | KorrponsHas pabora | ®enopoa H.E. Tkauera M.OD.
BEPOSITHOCTBIO Mertoanueckue  peKOMEHIALUU
Muemosuna 2004r. ¢.26
4 geTBepThH Craructuka Kontponbsnas padora | ®enoposa H.E. Txauesa M.O.

Metomudeckne — peKOMEHIAIuU
Muemosuna 2004r. ¢.27

I'eomerpus 10 knace, YMK JIL.C. Aranacsin

Cpoxu npoBeieHus Hazpanue Crpykrypa OneHouHble MaTepualbl
pasnena, TeMa | (KOHTpOJbHAS (MCTOYHUK, CTpaHUIIA)
ypoka pabota, TecT..)
1 yeTBepTH [MapannensHocTs | KonTponsHas padora | M.Sl.  Caaksn, B.D.byrtys3os.
MPSIMBIX u [Moypounble  pa3pabOTKu 10
IIJIOCKOCTEN reomerpun 10-11 xmacc. M.:
[Ipocsemenue 2017 r. c.36
2 4yeTBepTh [MapannensHocts | Kontponbhas pabora | M.Sl.  Caaksn, B.D.byty30B.
NPSMBIX u [loypounsle  pa3paboTku 1O
IJIOCKOCTEN reomerpun 10-11 wimace. M.:
[Ipocsemenue 2017 r. c.51
3 yeTBepTh [lepnengukynsipa | KonrponsHas padora | M.Sl.  Caaksa, B.D.bytys30s.
OCTb TPSAMBIX U [loypounble  pa3pa®oTKu 1O
MJIOCKOCTEN reomerpun 10-11 kmacc. M.:
[Ipocsemenne 2017 r. .85
4 yeTBepThH Muororpannuku | Konrponbnas padora | M.Sl.  Caakan, B.®D.byry3o0s.
[loypounsle  pa3paboTku 1O
reomerpun 10-11 kmacc. M.:

[Ipocsemenue 2017 r. c.112




I'eometrpusn 11 kiaace, YMK JI.C. ATanacsin

Cpoku nipoBeeHuUs Haspanue CrpykTypa OueHouHbIC MaTepuabl
paszzena, Tema | (KOHTpOJbHAS (MCTOYHMK, CTpaHUIIA)
ypoKa pabora, Tecr..)

1 geTBepTH Hununap, konyc | KonrpomsHas padora | M.S.  Caaksan, B.D.byty30B.
H map. [loypounsle  pa3paboTku 1O

reomerpun  10-11 kmacc. M.:
IIpocsemenne 2017 r. c.131

2 4eTBepTh O0bemblI Te. Konrtponbnas padora | M.SI.  Caaksn, B.D.byry3o0s.
[Toypounsie  pa3paboTKu IO
reomerpun 10-11 kmacc. M.:
IIpoceemenue 2017 r. c.156

3 yeTBepTh Bexkropsl B | 3auer M. Caaksa, B.®D.byry3os.
MIPOCTPAHCTBE [loypounsle  pa3pa®oTku 1O
reomerpun  10-11 kmacc. M.:
IIpocsemenne 2017 r. c.170

4 yeTBEpTH Meron koopaunat | KontponsHas padora | M.S.  Caaksan, B.D.byty30B.
B IIPOCTPAHCTBE [loypounple  pa3paboTKu 1O
reometpun  10-11 kmacc. M.:
[Ipoceemenue 2017 r. ¢.207

Hampagrienust mpoeKTHOH eATENbHOCTH 00yJatoNuXCsl.

Lens y4ueOHO-HCCIIEAOBATEIBCKOH W MPOEKTHOW JAEATENFHOCTH O0YYaroIMXcsl — QOpMUpOBaHHE
KOMITETEHTHOCTH paboTaTh Ha JOCTIKEHHE TNIAHUPYEMOTO pe3ybTara.

II4TE OCHOBHBIX 3a1ay:

-OopMHUpOBaHNE YHUBEPCAILHBIX YUCOHBIX H UCCIIEIOBATENILCKUX ACHCTBHUA.

-OcBoeHMe MPOYKTUBHO-OPHUEHTUPOBAHHON AESITEIHHOCTH.

-OBnaZicHHE 3HAHUSMHU M HaBBIKAMH LEJECHANIPABICHHON TBOPYECKOH NEATEIBHOCTH M pPa3BHTHE

TBOPYECKUX CIIOCOOHOCTEH.

-dOopMupoBaHUE pallMOHATIBHBIX MOJIENIEN TTOBEICHHUS.

-COBepIIEHCTBOBaHNE HABBIKOB COTPYIHUYECTBA.

[IpoexTHas amearenpHOCTH. JI100ast camocTosiTelbHAs, COLMANBHO 3HAUYMMasi W OpraHU30BaHHAsS
JeSITeIbHOCT, OOYYaIONIMXCSI, OMUPAIONIAsCS Ha WX WHAWBUIYyaJIbHBIE HWHUIMATHUBBI, HWHTEPECH U
MIPENOYTeHHsI, HANPaBJI€HHAas HA JOCTHM)KEHHE PEaIbHOM, JTUYHOCTHO 3HAYUMOM, JOCTHKHUMOHN LIENH,
UMEIoNasl MJIaH M KPUTEPUM OLEHKH pe3yibTara, MOJJAEp)KaHHAs KyJbTYpod JesATeIbHOCTH
o0yyaromuxcs, TpaJuuusIMH, HEHHOCTSIMH, OCBOGHHBIMH HOpMaMHt U 00pa3iamMu.

THIIBI IPOEKTOB:

Hugpopmayuonnulii npoexm. DTOT TUI NIPOEKTa HAIpaBieH Ha padoTy ¢ uHpopManmed 0 KakoM-
m0o oObekTe, sBiIeHUU. Ero menb — oOyueHHMe YYaCTHHKOB IPOEKTa LEJICHANpPaBICHHOMY cOOpy
uHPOpMAIUH, €€ CTPYKTYPUPOBAHHUIO, AaHAIN3Y U 000OIICHHIO.

Yuebno-uccreoosamenvckuii npoexm. CoBnamaer ¢ XapakTepUCTUKaMH  Y4eOHO-
MCCIIEIOBATENbCKOM AEATENFHOCTH, IOTIOJHEHHOW TPaAuHMOHHBIMHA NPU3HAKaMu MpoekTa. MoeT OBITh
MpPEeIMETHBIM, MEXIPEIMETHBIM WM OPUEHTHPOBAHHBIM Ha COJEp)KaHHE HAYYHOTO HAINpaBIICHUS, HE
BXOJISIIET0 B IMEPEYeHb HIKOJBHBIX mpeameToB. OCHOBHas eiNb — (OPMUPOBAHHE METANPEIMETHBIX
pE3yIBTAaTOB U MPEACTABICHUM.

Coyuanvrvui npoexm. llenenanpasienHas couuanbHas (0OLIeCTBEHHAs) TPAKTUKA, MO3BOJISIOLIA
o0yyaroImumMcs BIOUPATh JTMHUIO MTOBEJICHUS B OTHOIIIEHUH COIIMANBHBIX TIPoOJIeM U siBJIeHUH. SBisercs
yIOOHBIM CpelICTBOM (HOPMHPOBAaHUS COLMAIBHOIO OMBITA, COLUAJIBHBIX KOMIETEHTHOCTEH U
KOMIIETCHIMH 00y4aroImuxcsi, OBJIQJACHUS OCHOBHBIMH COLMAJIbHBIMUA POJISIMH, TOMOTaeT OCBaWBaTh
MpaBwiia OOIIECTBEHHOTO TIOBEICHHUS.

Hnghopmayuonno-nosnasamenvuviii. SIBnseTcs coszaaHue, KOHCTPYHPOBAHHE WM MOAEPHU3ALNSA
Ha OCHOBE IPEIMETHOTO COAEP KAHMUA.
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