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I.

IosicHuTEeILHAS 3aTUCKA

PaGouas mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUsMH DeepaibHOr0 ToOCyIapCTBEHHOTO
obpazoBarenpHOTO cpeaHero odmiero oopaszoBanus (PI'OC). Pabouas mporpamma npeaMera
«MareMaTuka: anredpa U Hadajaa MaTeMaTHYEeCKOTO aHAIHM3a, reoMeTpHs» (6a30BbIi YPOBEHD)
00s13aTeTbHOM MpeMeTHO o0nacTh «MaremaTtuka U nHGOpMaTHKa I CPpeaHETo o01ero oopa3oBaHus
pa3pa60TaHa Ha OCHOBC CJICAYIOIINX HOPMATUBHBIX JOKYMCHTOB:

®denepanbHblil 3ak0H 0T 29.12.2012 roma Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoit denepanumy.
[Ipukaz MwunnpocBemenuss ot 22.03.2021Nell5 «O06 yrBepxkaenun I[lopsiaka opraHuzamuu u
OCYIIECTBIICHUsI 00pa3oBaTeIbHOM  JICSITEIIBHOCTH 10 OCHOBHBIM  00III€00pa3oBaTeIbHBIM
nporpaMMaM - OOpa30BaTENBHBIM MpOrpaMMaM HauyaldbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpemHero o01Iero oopa3oBaHus» (PacIpOCTPaHIETCS Ha IpaBoOoTHOIIECHHS ¢ 1 ceHTs0pst 2021 roxa)
[Tpuka3z Munob6paayku Poccun ot 17 mast 2012 r. Ne 413 «O06 yrBepxkaeHnn (heaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa CPEeIHEro 00IIero 00pa3oBaHus»

CII 2.4.3648-20 «CaHUTapHO-3MTUIEMUOJIOTHIYCCKAE TPEOOBAHUS K OPraHU3alUsIM BOCIIHUTAHHS H
oOydeHHUs, OTAbIXa W O3JOPOBJICHUS JETed W MOJOICKH», YTBEPKICHHBIE IMOCTAHOBICHUEM
[JIaBHOTO TOCYJapCTBEHHOro caHuTapHoro Bpada Poccum ot 28.09.2020 Ne28 (meiictByeT ¢
01.01.2021 roxa).

Canllun 1.2.3685-21 «I'urneHnueckue HOPMATUBBI U TPeOOBAaHUS K 0OecreueHHIO O€30MacHOCTH U
(unu) Oe3BpeHOCTH ISl YeNoBeKa (aKTOPOB CPelbl OOUTAHUS» YTBEPKICHHBIC TOCTAHOBICHUEM
[JIaBHOTO TOCYJapCTBEHHOro caHuTapHoro Bpada Poccum ot 28.01.2021 Ne2 (melictByer c
01.03.2021 roxa).

[Tpuka3z Munnpocsemenuss ot 20.05.2020 «254 «O06 yrBepxkaeHuu (eaepajbHOro MepeyuHs
y4eOHUKOB, MOMYIICHHBIX K WCIOJB30BAaHUIO TPH peau3alid HMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIUTaIMi0 00pa30BaTeNbHBIX MPOrpaMM HAaYalbHOTO OOILEro, OCHOBHOTO OOIIETro, CpeIHETo
o0miero o0pa3oBaHus OpraHU3alUsIMU, OCYILECTBIISIIOIIMMH 00pa30BaTEIbHYIO ACSITEILHOCTDY.
Yceras MOAY JICOHI Ne2

OcHoBHas oOpa3oBaTebHas MporpaMma cpennero odmiero oopazosanus MOAY JICOIT Ne2

Ha 2021-2025 y4eOHblii roa.

VYueOusriii mman MOAY JICOL Ne2

[Tonoxenue o padounx mporpammax yuutesnst B MOAY JICOIL No2

[Tonoxxenue o kaieHaapHO-TeMaTudeckoM mianupoBanu B MOAY JICOI No2

Pabouass mporpamma ornpenenser cofepKaHue W OpraHu3alMio 00pa30BaTENBHOTO Mpolecca Ha

CTYIIEHH CpEIHEro oOmero oOpa3oBaHMsA, COOTBETCTBYET OCHOBHBIM MPHHIMIIAM TOCYJapCTBEHHOMH
nonutuku Poccuiickoit @enepannu B 061actu 00pazoBaHus.
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O01mas xapakTepucTHKa y4e0HOro nmpeaMera

B cootBercTBuM ¢ npunsaToi KoHuemnuei pa3Butus MaTeMaTnieckoro oopasonanus B Poccuiickoit
Oenepanuy, MaTeMaTHYECKOE 0Opa30BaHUE pEUIaeT, B YACTHOCTH, CIEAYIOIINE KIIIOUEBbIe 3a1a4H:

®  IPEIOCTABIIATh KaXJAOMY OOy4yaromeMycss BO3MOXXKHOCTb JTOCTH)KEHHUS YPOBHS MaTEeMaTHUYECKHX
3HAHMA, HEOOXOUMOTO0 IS JaIbHEUIIIeH YCTIeIIHOM KU3HH B OOIIECTBEY;

e «obecrieynBaTh HEOOXOIUMOE CTPAHE YHUCIIO BBIMTYCKHUKOB, MaTeMaTHUeCKasi OJrOTOBKA KOTOPBIX
JIOCTaTOYHA JI MPOJOJDKEHHUS] 00pa3oBaHMsI B PA3NUYHBIX HANPABICHUSX M JJIS MPAKTHYECKON
JESITEIIbHOCTH, BKJIIOYAs IMPENOJaBaHUE MATeMAaTHUKH, MaTeMaTHYeCKHE HCCIEeIOBaHUs, paboTy B
chepe nHOOPMAITMOHHBIX TEXHOJIOTUN U JP.»;

® «B OCHOBHOM 00IleM M CpeaHeM 00IeM o0pa30oBaHUN HEOOXOAMMO MPEAYCMOTPETh MOATOTOBKY
00y4aromuxcsi B COOTBETCTBUU € UX 3alIPOCAMU K YPOBHIO MOATOTOBKU B Chepe MaTEeMaTHIECKOTO
00pazoBaHU».

COOTBETCTBEHHO,  BBIACISAIOTCS ~ TPH  HAMpaBlieHUss  TpeOOBaHWA K  pe3yiabTaTam

MaTeMaTHYeCKOro 00pa3oBaHMUs:

1. IlpakTHKO-OpMEHTHPOBAHHOE MaTeMaTHUECKoe 00pa3oBaHue (MaTeMaTHKa I KU3HH);

2. Maremaruka it KICTIOJIB30BaHUS B TPOdeccu;

3. TBopueckoe HampaBjleHHE, HA KOTOPOE HAIleleHbl T€ OOYyYaloluecsi, KOTOphIe IUIAHUPYIOT
3aHMUMAaThCA TBOPYECKOW M HCCJIEAOBATEIbCKOW paboToil B 00JacTH MareMaTHKH, (U3HKH,
HKOHOMHKH U APYTHX 00JIACTSIX.

OTH HampaBleHUs pealn3yloTcs B ABYX Ojokax TpeOOBaHMI K pe3yibTaTaM MaTeMaTHYecKOTro
o0pa3oBaHus: Ha 6a30BOM U YIITyOJIEHHOM.
Ha Ga3oBom ypoBHe:

e Bwinycknuxk uayyumcsi B 10-11-m Kkiaccax: [jsi UCHOJIb30BAaHUSI B IMOBCEIHEBHOW JKHU3HU U
o0ecrieyeHHss BO3MOXHOCTH YCIEIIHOTO MPOAOJDKEHHS 00pa3oBaHMS MO CIEHUATBHOCTSAM, HeE
CBSI3aHHBIM C MPUKJIAJHBIM HCTIOIb30BAaHUEM MAaTEMaTHKU.

® BuinyckHuk  noayuum — 803MOdMCHOCMb  Hayuumwvca B 10-11-m  kjmaccax: Uil pa3sBUTHUSA
MBIIUICHUSI, HWCIOJB30BAaHMUS B  IOBCEJHEBHOW KHM3HHM M  00eCredeHUs BO3MOXKHOCTH
YCIIEITHOTO MPOJODKEHHUsT 00pa3oBaHUS M0 CHEHUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIAJAHBIM
HCIIOJIb30BAaHUEM MATEMAaTUKH.

B cootBerctBum ¢ ®enepanpHbiM 3akoHOM «O0 oOpazoBanuu B PO» (ct. 12 m. 7) opranuzamnmu,
OCYILECTBIISIIONINE 00pa30BaTEIbHYIO NEATENBHOCTh, PEATM3YIOT 3TH TpeOOBaHHS B 00pa3oBaTEIbLHOM
MpoIIecCe C YYETOM HACTOSIIEeH NMPUMEPHOW OCHOBHOW 00Opa3oBaTeIbHOM MporpaMMbl Kak Ha OCHOBE
y4eOHO-METOMUECKUX KOMIUIEKTOB COOTBETCTBYIOIIETO YPOBHS, BXOIAmuX B denepanbHblii MepeyeHb
MunucrtepcTBa oOpa3oBanHus u Hayku Poccuiickoit dDenepanuu, TaK U C BO3MOXKHBIM HCIIOJIb30BaHUEM
UHBIX UCTOUYHUKOB y4eOHOW nH(popMaimu (yueOHO-MeTOJuuecKue nocoOus, o0pa3oBaTebHbIe TOPTAIBI U
CalThI U JIp.)

Ilenu ocBoeHHs OporpaMMbl 0a30BOro YpoBHS — oOOecreueHHe BO3MOXKHOCTH HCIOJIB30BAHUS
MaTeMaTUYeCKUX 3HAHUA M YyMEHUN B MOBCEIHEBHOM >KM3HU M BO3MOXKHOCTH YCIIEHIHOTO MPOAOJIKEHUS
0o0pa30oBaHUs MO CHEIHATBLHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAIHBIM HCIIOIb30BAaHHEM MAaTEMATHKH.

[IporpamMma no matemarvke Ha 0a30BOM YpPOBHE IMpeAHa3HaueHa JAJs O0y4arouuxcs CpeaHei
IIKOJIBI, HE MCIBITHIBABIINX CEPhE3HBIX 3aTPyIHEHUN Ha MPeIbIIyIeM YPOBHE 00yUCHHS.

OO6yuaromuecsi, OCYIIECTBISAIOMME 00ydeHHe Ha 0a30BOM YPOBHE, JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe yMEHHs, HEOOXOOUMBIC IJs >KU3HM B COBPEMEHHOM OOIIECTBE; BMECTE C TE€M OHHU
MOJTy4al0T BO3MOKHOCTh HM3Y4YHTh MpEeIMET Ii1y0ike, ¢ TeM, YTOObl B JajbHEHIIEM MpU HEOOXOIUMOCTU
U3y4aTh MaTEMaTUKY U TPO(GECCUOHATEHOTO TPUMEHEHHSI.

CpaBHUTENIBHO HOBBIM ISl POCCUMCKOM IIKOJIBI ABJISIETCA pa3nesl «BeposTHOCTh U ctatucthkay. K
3TOMY pa3zieldy OTHOCATCS TaKKe CBEJCHUS U3 JIOTMKM, KOMOMHATOPUKHU. boJbiioe BHUMaHUE yAeseTcs
MPAKTUKO-OPUEHTUPOBAHHBIM  3aJa4yaM, JEMOHCTPUPYIOUIMX MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUI B
JKU3HU.

[Ipy u3yuyeHuum MaTeMaTHKH OOJbIIOE BHUMAHUE YIENAETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymMeHuid  (popMyTUpOBaTh, aApPryMEHTUPOBATh W KPUTHKOBATh), (POPMHUPOBAHHUIO OCHOB JIOTHYECKOTO
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MBIIUICHUSI B YacTH TPOBEPKHM HCTHHHOCTH M JIO)KHOCTH YTBEP)KICHHM, IOCTPOCHUS MPHMEPOB W
KOHTPIPUMEPOB, LIEMOYECK YTBEPXKACHUN, (OPMYIHUPOBKH OTPUIAHUN, a TakKe HEOOXOIUMBIX U
JOCTAaTOYHBIX YCIOBUH. B 3aBHCUMOCTH OT ypOBHSI OOJIbIIE WIIM MEHBIIIC BHUMAHUS YACTSCTCS YMEHHUIO
pa6OTaTB no ajropurMy, MCToAaM IIOHMCKa aJropuTMa HW OHNPCACICHUIO TpaHULl MNPUMCHUMOCTU
anroputMoB. TpeGoBanus, cHhOpMyTUPOBAHHBIE C T€OMETPUYECKON TOYKH 3pEHHS, B OOJIBIICH CTETICHH
OTHOCATCS K pa3BUTHIO TPOCTPAHCTBEHHBIX MPEJICTABICHUA M TIpadUUecKuXx METO/J0B, YeM K
(hopMaIbHOMY OIMCAHUIO CTEPEOMETPUUYECKHX (DAKTOB.

Onucanue MecTa y4eOHOro npeaMeTa B y4eOHOM IIaHe
PaGouast mporpamma paccuntana Ha 340 ydeOHbIX yacoB mpu 5 4 B Hememo ¢ X mo XI kiacc.
Opranuzanus u3ydeHus Kypca «MaremaTuka: aiaredpa U Hayajla MaTeMaTHYECKOTO aHaIn3a, FeOMETPHUS»
(6a30BBIi YPOBEHB) OYACT OCYIIECTBISITHCS B BUJIE CHHXPOHHO-TIAPAIIETFHOTO U3YUYCHHSI Pa3/IeliOB:
e «AureOpa u Hayasa MaTeMaTHYECKOTO aHAM3ay, 3 yaca B HeJeto pu 34 yueOHBIX HEJelsX, BCETo
204 u ¢ X no XI knacc.

o «I'eomerpusi», 2 yaca B Heaemo npu 34 yueOHbIX Heaensx, Bcero 136 4 ¢ X mo XI knacc.

Onucanue HEHHOCTHBIX OPUEHTHPOB COJIEPKAHUS YUeOHOTI 0 mMpeMeTa

Maremarnueckoe oOpa3OBaHHME UTPAET BAXHYIO POJIb KaK B NMPAKTHYECKOW, TaK M B JyXOBHOM
*KU3HU oOmecTBa. [IpakTudeckas CTOpOHA MaTeMaTHYECKOro OOpa3oBaHMs CBs3aHAa ¢ (OPMHUPOBAHHEM
CIOoCcOOOB JIEATEIbHOCTH, AYXOBHAas — C MHTEJUIEKTYaJIbHBIM Pa3BUTHEM 4YeJIOBeKa, (OpMUpPOBaHUEM
XapakTepa 1 001Iel KyJIbTypHl.

[IpakTnueckasi MOJE3HOCTb MAaTEeMaTUKU OOYCJIOBJIEHa TEM, YTO €€ NPEIMETOM SBISIOTCS
dbyHIaMEHTAIbHBIE CTPYKTYPhI PEabHOTO MUPA: IPOCTPAHCTBEHHBIE ()OPMBI 1 KOJTHMUECTBEHHBIC OTHOIIIC-
HUA — OT INPOCTEHIINX, YCBAaMBAEMBIX B HEMOCPEACTBEHHOM OINBITE, JO0 JOCTATOYHO CIIOXKHBIX,
HEOOXOMUMBIX MJII Pa3BUTHS HAYYHBIX M TEXHOJIOTMYECKUX HACH. be3 KOHKPETHBIX MaTeMaTHYeCKUX
3HAHWI 3aTPyJHEHO INOHMMAaHWE IPUHUUIIOB YCTPOWCTBA U HCIIOJIb30BAHMUSI COBPEMEHHON TEXHUKH,
BOCTIpUSATAE W HHTEPHpETAlus pPa3HOOOpa3HOW  COIMANBHOW, OSKOHOMHYECKOW, MOJIUTHIECKON
uHpopmalnu, ManodpheKTUBHA MOBCETHEBHAS MTPaKTUUecKas AesTeabHoCTh. KaxkioMy yenoBeky B cBoei
JKU3HU TIPUXOIUTCS BBINOIHATH JOCTATOYHO CIIOXKHBIE PACUEThl, HAXOJIUTh B CIPABOYHHKAX HY>KHbBIC
dbopMynbl U TNPUMEHSATh HX, BIAAECTh NPAKTHUECKUMU TNPUEMaMH TEeOMETPUYECKHX HU3MEpPeHUH U
MOCTPOCHUM, YUTATh WH(POPMAIIHMIO, MPEACTABICHHYI0O B BHUIY TaONUIl, AUarpaMM, rpadukoB, TOHUMATh
BEPOSATHOCTHBIN XapakTep Ciay4dailHbIX COOBITHI, COCTABNIATH HECIOKHBIE AITOPUTMBI U AP.

be3 06a30Boil MaTeMaTH4eCKOil MOATOTOBKM HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YeJIOBEKOM. B 1IKosile MaTeMaTnKa CIIy>KMT OIOPHBIM ITPEAMETOM JUIsl U3YYEHHS] CMEKHBIX JUCHMIUIMH. B
MocJie MKOJIBHOU KU3HU peabHOW HEeOOXOIMMOCTHIO B HAIIIM JIHU SIBIISIETCS HETMPEPBHIBHOE 00pa3oBaHUE,
4YTO TpeOyeT MOJHOIIEHHOW 0a30B0# 0011e00pa30BaTEIbHON MOATOTOBKH, B TOM YHCJIE U MAaTEMAaTHUUECKOM.
W, HakoHel, B MHpE TMOSBISETCS Bce OONbIIE CHENHATbHOCTEH, re HEOOXOIUM BBICOKHMN YPOBEHB
oOpa3oBaHus. 3HaHMSI, CBA3aHHBIE C HEMOCPEICTBEHHBIM IPUMEHEHHEM MAaTEMaTUKU B 3KOHOMHKE,
OouzHece M (PpuHaHCaX, PU3UKE U XUMUHU, TEXHUKE U UHPOpMATUKE, OMOJIOTHH U reorpaduu U BO MHOTHX
OPYTUX KU3HEHHBIX HampaBieHHUsX. TakuM 00pa3oM, pacHIMpseTcss KPYr IIKOJbHUKOB, I KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM IIPEIMETOM.

J7i )KU3HU B COBPEMEHHOM OOILIECTBE BaXKHBIM SIBJISIETCSl (DOPMHUPOBAHHE MAaTEMATUYECKOTO CTUIIS
MBIIUICHUS, MPOSIBISIONIETOCS B OINPEICICHHBIX YMCTBEHHBIX HaBblkax. B mporecce mareMaTtuyeckoin
NESTENIbHOCTH B apceHall MPUEMOB M METOJOB YEJOBEUYECKOro MBIIIEHUS! €CTECTBEHHBIM 00pa3oM
BKITIOYAIOTCS MHAYKIHS U ACAYKIUs, 0000IICHHEe U KOHKPETH3AIUsl, aHATIN3 U CHHTE3, KiIacCU(UKAIUS U
cuctemaruzanus, abctparupoanue u aHaiaorus. OObEKThl MaTEMaTUYECKUX YMO3aKIIOUEHU U MpaBuiia
UX KOHCTPYMPOBAHHS BCKPBIBAIOT MEXaHHW3M JIOTHYECKHX IOCTPOCHHUH, BBIPAOATHIBAIOT YMEHUS
dbopMynupoBaTh, 0OOCHOBBIBATh M JOKa3bIBaTh CYKIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIII-
nenue. Bemymas poib TMPUHAUICKUT MaTeMaTHKe B (DOPMHPOBAHUHM AITOPUTMUYECKOTO MBINIICHHS,
BOCIIMTAHWU YMEHUsS JI€UCTBOBATh IO 3aJJaHHOMY aJlrOPUTMY, U KOHCTPYHPOBATh HOBbIE. B xoze pemenus
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3aJja4y — OCHOBHOM Y4YeOHOH JIesATeNbHOCTH Ha ypOKax MaTeMaTHUKd — pa3BUBAIOTCS TBOpYECKas U
MPUKIIaIHAS CTOPOHBI MBITIJICHUS yYaIIuXCsl.

OOyueHue MaTeMaTvKe JaeT BO3MOXKHOCTb DPAa3BUBATh Y Y4YalIUXCsl TOYHYIO, 3KOHOMHYIO U
UHPOPMATUBHYIO peYb, yMEHHE OTOMpaTh HauboJiee MOAXOJAIINE S3BIKOBbIE (B YAaCTHOCTH, CHUM-
BOJIMYECKHE, TpaduuecKkue) cpecTBa.

MaremaTtnueckoe 00pa3oBaHHe BHOCUT CBOHM BKIJIaJ B ()OpMUpPOBAHKE OOIIEH KYyIbTYphl YEJIOBEKA.
HeoOxonuMbpiM KOMIIOHEHTOM OOIIEed KyJIbTYypbl B COBPEMEHHOM TOJIKOBAHHUHU SIBIsieTCSl oOIee
3HAKOMCTBO C METOJAaMHU II03HAHUS JEUCTBUTENBHOCTH, NPEJICTAaBICHUE O IPEIMETE U METONE
MaTeMaTUKH, €ro OTJIMYUS OT METOJIOB ECTECTBEHHBIX W TYMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
MPUMEHEHUS MaTEMATHKH JIJIsl PEIICHHUS HAYYHBIX U MPHUKJIATHBIX 3a]1a4.

W3ydyeHne wmareMaTUKH CIOCOOCTBYET 3CTETUYECKOMY BOCHHUTAHMIO YEJOBEKa, IOHUMAHUIO
KpPacoThl U M3SIIECTBA MAaTEMAaTHYECKUX PACCYKICHUH, BOCIIPHATHIO T€OMETPUUYECKHX (OPM, YCBOCHHUIO
UJIe CHMMETpPHH.

HcTtopust pa3sBUTHS MaTeMaTM4EeCKOTO 3HAHMS JAET BO3MOXHOCTH IONOJIHUTH 3arac HUCTOPHKO-
HAy4YHBIX 3HAHUN IIKOJBHUKOB, CPOPMHUpPOBATH y HHUX MpPEACTABIECHUS O MaTeMaThKe KakK YacTu
00I11€4eTIOBEYECKONW KYJIbTYPhl. 3HAKOMCTBO C OCHOBHBIMH HMCTOPHYECKMMH BEXaMH BO3HHKHOBEHUS U
pa3BUTHUSI MATEMaTUYECKON HAyKH, C UCTOPUEH BEIIMKUX OTKPBITUNA, UMEHAMU JIIO/ICH, TBOPUBLINX HAYKY,
JIOJKHO BOMTH B MHTEJUIEKTYaJIbHBIN Oara KaskJoro KyJIbTypHOTO YelIOoBeKa.



II. Ilnanupyemble pe3yJibTAThI OCBOCHUA YIE€OHOI0 NIpeAMeTa
JINYHOCTHBIE Pe3YIbTATHI:
1) poccuiickyto rpakJJaHCKYI0 HACHTUYHOCTb, TaTPUOTHU3M, YBaXKEHHE K CBOEMY HapoOJly, YyBCTBa
OTBETCTBEHHOCTH nepea PoauHoM, ropaoCcTH 3a CBOM Kpaid, cBOK PoMHy, POIIOe U HACTOSIIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu, yBakeHHe rOCy1apCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH);
2) TpaxIaHCKYIO MTO3UIMIO KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA,
OCO3HAIOILIET0 CBOM KOHCTUTYLIMOHHBIE ITpaBa U 003aHHOCTH, YBaXKAIOIIETO 3aKOH U MPaBOMOPSIOK,
00J1a/1210111€T0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPUHUMAIOILIETO TPAIUIIOHHBIE
HAI[MOHAJILHBIC U OOIICUEIOBEYECKUE TYMAHUCTHUECKUE U IEMOKPATHUECKHUE [IEHHOCTH;
3) TOTOBHOCTH K clTy’keHHI0 OTEUYEeCTBY, €ro 3alluTe;
4) chopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
1 O0IIECTBEHHOM MPAaKTUKH, OCHOBAHHOT'O Ha TMAJIOTe KYJIbTYp, a TAKXKE pa3iIudHbIX GopM
OOIIECTBEHHOT'O CO3HAHMSI, OCO3HAHKE CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;
5) chopMUPOBAHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHUSI B COOTBETCTBUH C
00I1eYeI0BeUYeCKUMHU [IEHHOCTSMU U HIeaaMH TPaKIAHCKOTO 0OIIECTBAa; TOTOBHOCTh U
CITOCOOHOCTH K CAMOCTOSITEIbHOM, TBOPUYECKOW M OTBETCTBEHHOM JIEATEILHOCTH;
6) TOJIEpaHTHOE CO3HAHUE U MOBEJCHHE B MOJIUKYIBTYPHOM MUPE, TOTOBHOCTh U CIIOCOOHOCTh BECTH
JTUAJIOT C APYTUMHU JIIOJIbMH, JOCTUTAaTh B HEM B3aMMOIMOHUMAHUS, HAXOAUTh O0IIUE e U
COTPYIHUYATD JUISI UX JTOCTHKEHUS, CHOCOOHOCTH MPOTHBOCTOSTH UICOJIOTUH IKCTPEMU3MA,
HaI[MOHAJIN3Ma, KCeHO(POOHH, TUCKPUMHUHALIMU 10 COI[HAIBHBIM, PETUTHO3HBIM, PACOBBIM,
HAIIMOHAJILHBIM MIPU3HAKAM U JIPYTUM HETATHBHBIM COIMAIILHBIM SIBIICHUSIM;
7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHUKAMHU, NETHbMHU MJIAJIIET0 BO3pacTa, B3POCIbIMU B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIe0BATENBLCKOM, TPOSKTHOM
U IPYyTUX BUJIAX JIE€ATEIbHOCTH;
8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHUE Ha OCHOBE YCBOCHUS 0OIIEUeTIOBEUSCKUX IICHHOCTEH;
9) rOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA TIPOTSHKCHUH BCEH
YKU3HU; CO3HATEIIbHOE OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCTICIITHOM
npodecCHOHAIBHON U 0OIIIECTBEHHON JEATEIHLHOCTH,
10) scTeTndeckoe OTHOIIEHUE K MUPY, BKJIIOUYAsi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOILIECHHIA;
11) mpuHATHE U peann3annio NEHHOCTEN 3J0pOBOro U 6e30MacHoOro 0opa3a KU3HHU, IOTPEOHOCTH B
(bu3NYECKOM CaMOCOBEPIIIEHCTBOBAHNH, 3aHATUSIX CIIOPTUBHO-
037I0POBHUTEIHLHON NEATEILHOCTHIO, HETIPUATHE BPEAHBIX MPUBBIUEK: KyPEHHUS, YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB;
12) GepexkHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PHU3MYECKOMY U MCUXOJIOTUIECKOMY
3I0POBBIO, KAK COOCTBEHHOMY, TaK U JAPYTUX JIIOJEH, yMEHIE OKa3bIBATh
MEPBYIO TOMOIITb;
13) oco3HaHHBIN BEIOOp OynyIieH mpodeccu U BO3MOKHOCTEH peasin3aiiii COOCTBEHHBIX KU3HCHHBIX
TUTAHOB; OTHOIICHHE K MPO(EeCCHOHAIBHOMN IEeATEeThHOCTH KaK BOSMOXHOCTH y4acTUs B PEIICHUN
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX MPOOJIEeM;
14) copMupOBaHHOCTH FKOJIOTHYECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS COIUATBHO-
SKOHOMMYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJAHOMN U COL[UAIBHOM Cpebl;
MPUOOPETEHUE OIBITA YKOJIOTO-HAMPABICHHON AESITETbHOCTH;
15) oTBETCTBEHHOE OTHOIIEHUE K CO3/IAHNIO CEMbH HAa OCHOBE OCO3HAHHOTO MIPUHSATHS IIEHHOCTEH
CEMEMHOM KU3HHU.
MeTtanpeaMeTHbIe pPe3yJibTaAThI
1) yMeHHEe CaMOCTOSTENILHO OMPEAETATh [EeNU AeITeIbHOCTH U COCTABIISITh IUIAHBI JeSTEIbHOCTH;
CaMOCTOSITENIbHO OCYILECTBIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH JIE€ATEIbHOCTh; UCIIOIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JUIS JOCTHKEHUS TIOCTABIICHHBIX LIEICH U pean3aliy TUIAHOB ACSITeTbHOCTH;
BbIOHMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;




2) yMeHHe MPOJYKTHUBHO OOLIATHCS M B3aUMOJIEHCTBOBATH B MPOIIECCE COBMECTHOM 1E€ATEIbHOCTH,
YUUTHIBATh MO3UIUU JPYTUX YIACTHUKOB JIEATEIBHOCTH, Y ()EKTHBHO pa3pemaTh KOH(IUKTHL;
3) BnajicHUE HaBBIKAMHM ITO3HABATEILHOM, Y4€OHO-UCCIIEI0BATEILCKOM U MMPOCKTHOM ACITEIBHOCTH,
HABBIKAMU pa3penieHus npooaeM; criocOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB
pelIeHUs MPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHMUS;
4) TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENTbHON HH()OPMAIIMOHHO-TO3HABATEIILHOMN NeATEeIHbHOCTH,
BJIa/ICHUE HaBbIKaMU MOJYYeHHs] HEOOX0AMMON MH(POPMAIIHU U3 CIIOBAapel pa3HbIX TUIIOB, YMEHUE
OpPUEHTUPOBATHLCS B PANIUYHBIX HCTOYHUKAX WH(POPMAIIUU, KPUTHUECKU OIICHUBATh U UHTEPIIPETHPOBATH
nH(OpPMAaILIKIO, TTOTYYaEeMYI0 U3 PAa3IMYHBIX HCTOYHUKOB;
5) yMeHHe UCTIONIb30BaTh CPEACTBA MH(DOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHosoruii (nanee - MKT)
B PEILIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 3aJ1a4 ¢ COOII0IeHnEM TpeOOBaHUA
HPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TPABOBBIX U ITUYECKUX HOPM, HOPM
nH()OpMaIMOHHOM 0€30MMacCHOCTH;
6) yMeHHUE ONpeAeNsaTh Ha3HAYCHHE U QYHKITUHN PA3TUIHBIX COITMAIBHBIX HHCTUTYTOB;
7) yMEHHE CaMOCTOSITENIbHO OLIEHUBATh M MPUHUMATh PEIICHHUS, ONPEAeIAIONIne CTPATETUIO TOBEJCHHUS, C
Y4ETOM I'PAKJAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;
8) Bi1aJieHNE SI3BIKOBBIMU CPEJICTBAMH - YMEHHE SCHO, IOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHUs,
UCII0JIb30BaTh aJICKBaTHBIE S3bIKOBBIE CPEICTBA;
9) BajieHre HaBBIKAMH TMO3HABATEILHON PEIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICUCTBUHN 1
MBICJIUTEIIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHU, TPAHUI] CBOETO 3HAHUS U HE3HAHUSI, HOBBIX
MO3HABATENbHBIX 33]1a4 U CPEJICTB UX JOCTUKEHUSI.
MeTtanpeaMeTHble pe3yiabTaThl TPEACTABICHBI TpeMs TPYIIaMd YHHUBEPCATbHBIX Y4eOHBIX
nevictuii (YVY /).
PeryasiTuBHbIe yHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUSA
BbInyCKHUK HAYYHUTCSH:
® CaMOCTOSITEJIbHO OINpENeNsITh LETu, 3a/JaBaThb IapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOKHO
ONPENIETUTh, UTO 1€JIb IOCTUTHYTA;
® OIICHUBATh BO3MOXHBIE TMOCIEACTBHS JOCTH)KEHUS IIOCTABICHHOM 1LIeIM B AESITEIbHOCTH,
COOCTBEHHOM KM3HU W KU3HU OKPYKAIOIIUX JIOJCH, OCHOBBIBASCH Ha COOOpPaXEHHUSIX 3TUKH U
MOpaJIu;
® CTaBUTHh U POPMYIUPOBATH COOCTBEHHbIE 33/1a4U B 00pa30BaTeNbHOMN NEATENbHOCTH U KU3HEHHBIX
CUTYaIUsX;
® OIIGHUBATh PECYPCHI, B TOM YHUCIJIE BpeMs U Apyrue HemaTepuaibHbIE pecypchbl, HEOOXOIUMBIE AJIst
JOCTHKEHUS TIOCTaBJICHHOM 1IeJIH;
e BBIOWMpATh MyTh JOCTIKCHUS IIENIU, TUIAHUPOBATH PEIICHHE MOCTABIECHHBIX 33/1a4, ONMTHMH3UPYS
MaTepHualbHbIe U HEMAaTepUaIbHbIC 3aTPAThL;
® OpraHu3oBBIBaTH 3(PPEKTUBHBIN MOUCK PECypCcOB, HEOOXOIUMBIX ISl JOCTHXKEHUS MOCTaBICHHON
LEJH;
® CONOCTABJISITH NOJYYCHHBIA PE3YNbTAT IEATEILHOCTHU C MOCTABICHHON 3apaHee LENbIO.
Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe JeHCTBUS
BbInyCKHUK HAYYUTCSH:
® WCKaTh W HaXOOuTh OOOOIIEHHBIC CIMOCOOBI PEIICHHs 3aJad, B TOM  YHCIE, OCYIIECTBISTH
pa3BepHyThIi WH(OPMALMOHHBIA TMOUCK ¥ CTaBUTh HA €ro OCHOBE HOBBIE (y4ueOHBIE U
MO3HABATEJIHHBIC) 3a]1a4H;
® KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH MH(OPMAIIMIO C Pa3HBIX MO3HIUN, pacrio3HaBaTh U
¢bukcupoBaTh MPOTUBOPEUUS B MHPOPMAITMOHHBIX HCTOYHUKAX;
® UCIOJb30BATh PA3JIMYHbIE MOJIEIbHO-CXEMATHUECKUE CPEACTBA ISl IPEICTABIICHUS CYIIECTBEHHBIX
CBSI3€H U OTHOIICHHUIA, a TAK)KE TPOTUBOPEUUH, BHISBICHHBIX B MHPOPMAITMOHHBIX UCTOYHUKAX;
® HAXOAWTh M MPUBOIAUTH KPUTHUECKHUE APTYMEHTHI B OTHOIICHHUU NEHUCTBUN U CYXIEHUH IPYroro;
CIIOKOMHO U pPa3yMHO OTHOCUTBHCS K KPUTHYECKHMM 3aMEUaHUSIM B OTHOLIEHHH COOCTBEHHOTO
CYXKJICHHUSI, pACCMAaTPUBATh UX KaK PeCypc COOCTBEHHOI'O Pa3BUTHS;
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BBIXOJAUTh 32 paMKU ydeOHOro TMpeAMeTa U OCYIIECTBISATH IEJICHANPABICHHbBIN TMOUCK
BO3MOXKHOCTEH ISl IIMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB IEHCTBUS;

BBICTpAauBaTh WHIWBUIYaJbHYI0O OOpa30BaTeNbHYI0 TPACKTOPHUIO, YUMUTHIBAS OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHUS;

MEHATH U YACP>KUBATh Pa3HbIC MO3UIMU B TO3HABATEILHON JESTEIBHOCTH.

KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA

BbInyCKHUK HAYYHUTCSH:

OCYUIECTBJISATh JETOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU (KaK BHYTpPU
o0pa3oBaTeNbHON OpraHuW3alMi, TaK U 3a €€ MpeaesiaMu), MoAOUpaTh MapTHEPOB MM JEIOBOMN
KOMMYHUKAIIMM MCXON U3 COOOpa)KeHUH pe3yIbTAaTUBHOCTU B3aMMOICHCTBHS, a HE JIMYHBIX
CHUMIIATHH;

IIPU OCYILECTBICHUM TPYNIOBOM pabOThl ObITh KaK PYKOBOJUTENIEM, TaK M UYJICHOM KOMaHIbl B
Pa3HBIX poJsiX (reHepaTop ujeH, KPUTUK, UCIIOHUTEINb, BBICTYAIOIIHMA, SKCIIEPT U T.1.);
KOOPJUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUAX  pPEaTbHOTO, BHPTYaJbHOTO H
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

pPa3BEpPHYTO, JIOTMMHO W TOYHO H3JIaraTb CBOIO TOYKY 3PEHHSI C HMCIOJb30BAaHUEM aJC€KBAaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(MIMKTOTEHHBIC CUTYAIMH U MPEAOTBPAIATh KOH(DIUKTHI 10 UX aKTUBHOU (ha3bl,
BBICTpauBaTh JEJIOBYI0 U OOpa30BaTEIbHYIO KOMMYHHUKAIIMIO, W30eras JIMYHOCTHBIX OLEHOYHBIX
CYXKIECHUU.

IIpeaMeTHbIE Pe3YabTAThI

Wzydenne npenmeTHoit obnactu "MaTtematuka 1 nHGOpMATUKA" TOKHO 00ECIICUUTh!

c(OpPMUPOBAHHOCTH MPEACTABICHUI O COIMAIBHBIX, KYJIbTYPHBIX U HCTOPUIECKUX (haKTOpax
CTaHOBJICHUS] MaTEMaTHKH U HH()OPMATHKH;

c(OPMHPOBAHHOCTH OCHOB JIOTHYECKOTO, AITOPUTMUYECKOTO U MATEMAaTHUECKOTO MBIIIUICHUS;
c(OPMHPOBAHHOCTH YMEHHUI MPUMEHSATH MOJIyYCHHBIE 3HAHUS NIPU PELICHUH pa3IMYHbIX 33]a4;
c(OPMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK 4acTH OOIIeYeIOBEYECKON KYIbTYPHI,
YHUBEPCAJIBHOM SI3bIKE HAayKH, O3BOJISAIOIIEM OMUCHIBATh M N3Y4aTh peaibHbIe MPOIECCHl U
SIBJICHUS;

c(opMHPOBAHHOCTH TpeAcTaBieHuit o ponu nHpopmatiku 1 UKT B coBpeMeHHOM 00111eCcTBe,
MIOHMMaHHE OCHOB IPABOBBIX aCMEKTOB MCIIOJIb30BaHUS KOMIIBIOTEPHBIX MTPOrpamMM U pabOTHI B
Nurtepnere;

c(OPMHPOBAHHOCTH MPEACTABICHUH O BIUSHUU HH(OOPMAIIMOHHBIX TEXHOJOTHI Ha )KU3Hb
YeJI0BeKa B 00IIECTBE; MOHMMAaHHUE COUATBHOTO, S)KOHOMHUYECKOT0, MOJIUTHIECKOT0,KYIbTYPHOTO,
IOPUINYECKOTO0, IPUPOTHOTO, SPrOHOMHUECKOTO, METUITMTHCKOTO M (PU3HOIOTHIECKOTO KOHTEKCTOB
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MPUHATHE STHYECKUX ACTIEKTOB MH(POPMALMOHHBIX TEXHOJIOTUI; 0CO3HAHUE OTBETCTBEHHOCTHU
Jr0/Iel, BOBJICUCHHBIX B CO3/IaHUE U MCIIOJIb30BaHHE NH(OPMALIMOHHBIX CUCTEM, PACIIpOCTpaHEHHE
uH(pOpMaIuu.

[IpenmeTHbIe pe3yabTaThl H3YUEHHs IpeIMETHOM obnactu "Martemaruka u nHGopmaTHka"

BKJIIOYAIOT IPEMETHBIE PE3YNIbTaThl U3yUEHUs YyUEOHBIX IPEIMETOB:

"MaremaTuka" (BKJItoUas anreOpy U Hauaia MaTeMaTHYECKOro aHaJIn3a, TeoOMeTpuIo) (6a30BbIi YPOBEHD) -
TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM:

1) cpopMUpOBaHHOCTH MPEACTABICHUH 0 MaTeMaTHKE KaK YaCTU MUPOBOM KYJIBTYPHI U O MECTE
MaTeMaTHKU B COBPEMEHHOM IIMBUIIM3ALMH, O CLIOCO0aX ONMUCAHMsI HA MAaTEMaTUYECKOM SI3bIKE SBJICHHUM
peanbHOro MUPA;

2) cOpMHUPOBAHHOCTh MPEACTABIECHUI O MATEMaTHYECKUX MOHATHUAX KaK O BAXKHEHIINX MaTeMaTHYECKHX
MOJIEJISIX, TO3BOJIAIOIIMX ONUCHIBATH U U3Yy4aTh Pa3HbIE IPOLECCH] U SIBJICHUS; IOHUMAHUE BO3MOKHOCTU
aKCMOMAaTHUYECKOT0 OCTPOCHUSI MaTEMAaTUUECKUX TEOPHii;
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3) BaieHue METOAaMH JTOKA3aTeIbCTB U aJITOPUTMOB PELICHHS; YMEHUE X TPUMEHSTh, TPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKIEHUS B XO/I€ PEIICHUS 3a/1a4;

4) BnasieHue CTaHAAPTHBIMU IPUEMAMHU PEILIEHUS! PALIMOHAIBHBIX U UPPAMOHATIBHBIX, TI0KA3aTEIbHBIX,
CTCIICHHBIX, TDPUTOHOMCTPUYICCKUX ypaBHeHI/Iﬁ " HCPABCHCTB, UX CUCTCM; UCITIOJIb30BAHUC T'OTOBBIX
KOMIIBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JJI MOUCKA MYTH PELICHHs U WUTIOCTPAIMK PElIeHNs YpaBHEHUN
Y HEPaBEHCTB;

5) chopMUPOBAHHOCTH NMPEACTABIECHUI 00 OCHOBHBIX MOHATHUAX, UJEAX U METOJaX MaTEMaTHUYECKOTO
aHaJu3a;

6) BiaJleHuEe OCHOBHBIMU MOHATHSIMH O TUIOCKUX M MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX PUTYpaX, UX
OCHOBHBIX CBOMCTBaX; C(hOPMUPOBAHHOCTh YMEHUS PAaCIO3HABATh HA YEPTEkKaxX, MOAEISAX U B pealbHOM
MUpE reoMeTpuueckue (GUrypsl; IpUMEHEHHE U3YYEHHBIX CBOMCTB T€OMETPUUYECKUX QUTYp U GOopMYIT AJist
pelIeHusl FTEOMETPUYECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

7) chopMUPOBAHHOCTH MPEACTABICHUI O POIEcCaX U SBICHUIX, UMEIOIINX BEPOSTHOCTHBIN Xapakrep, O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MHUPE, 00 OCHOBHBIX IMOHATHUSAX 3JIE€MEHTapHOU TEOpUN
BEPOSITHOCTEH; YMEHU HAXOAUTh M OLICHUBATh BEPOSITHOCTH HACTYIUICHHSI COOBITHI B TIPOCTEUIITUX
IIPAKTUYECKUX CUTYALUSAX U OCHOBHBIE XapPAKTCPUCTUKU CIIy4YalHBIX BEJIUNYUH;

8) Bi1aJieHNe HaBbIKAMU MCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX TPOTPAMM IMIPH PEIICHUHU 3a/1a4.

JJIeMEeHThI TCOPUHA MHOZKECTB U MaTeMaTH4ecKou JJOruHKU
BbInyCKHUK HAYYUTCSH:

e omepupoBaTh Ha 0a30BOM YpPOBHE MOHITHSIMH: KOHEYHOE MHOXECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHO’KECTBO, MepeceUeHUE U 00hEIMHECHUE MHOKECTB, YUCIIOBBIC MHOYKECTBA Ha KOOPIMHATHON
IIPsIMOM, OTPE30K, NHTEPBAJ,;

e onepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSIMU: YTBEPXKICHUE, OTPHUIIAHUE YTBEP)KICHHS, HCTUHHBIE
W JIOXKHBIC YTBEP)KICHHUS, NPUYMHA, CJICICTBUE, YACTHBIM CiIydyall OOIIEro YyTBEpKIACHUS,
KOHTPIIPUMED;

® HaxOJWTh TEepeceueHne U OOBEIUHECHHE JBYX MHOXKECTB, MPEACTABICHHBIX Tpaduuecku Ha
YHCIIOBOM MPSIMOI;

® CTPOUTH HA YHCIIOBOW MNPSIMOM IMOJMHOKECTBO YUCIOBOI'O MHOXECTBA, 3aJAHHOE IMPOCTEUILINMH
YCIOBUSAMU;

® pacrmo3HaBaTh JIOKHBIC YTBEPKACHUS, OMUOKH B PACCYXKICHHUSAX, B TOM YHCIIC C UCIIOJIb30BAHHEM
KOHTPIPUMEPOB.

B noBcenHEeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IPEIMETOB:

® HCHOJIb30BaTh YHMCJIOBBIE MHOXECTBA Ha KOOPAMHATHOW MPSAMOW IJi ONUCAHUSA PEaTbHbIX
MPOIECCOB U SIBJICHUI;

® [POBOJUTH JIOTUYECKUE PACCYKAECHUS B CUTyallUsIX [IOBCEIHEBHOM )KU3HH.

BhINYCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUTHCSH:

® OIEpHUpPOBaTh MOHATUSIMH:. KOHEYHOE MHOMKECTBO, DJJEMCHT MHOKECTBA, IIOJMHOKECTBO,
nepecedeHrne M OOBEIUHEHHE MHOXKECTB, YHCIOBBIE MHOXKECTBA HA KOOPJAMHATHOW TPSIMOH,
OTPE30K, WHTEpBal, TMOJYHHTEPBAI, MPOMEXKYTOK C BBIKOJIOTOM TOYKOW, Trpaduyeckoe
MPECTABICHUE MHOXKECTB HA KOOPAMHATHON INIOCKOCTH;

® ONEepHUpOBaTh NOHATHUSIMHU: YTBEPKICHHE, OTPULIAHWE YTBEPXKICHUS, HWCTUHHBIE M JIOXKHBIE
YTBEP)KJICHHMSI, PUYNHA, CJICICTBHE, YACTHBIN CIIy4ail 00IIero yTBepKAeHHUsI, KOHTPIIPUMED;

® [POBEPSTH NPUHAMIECKHOCTD JIEMEHTA MHOXKECTBY;

® HAXOAWThH MEPEeceYCHHE U 00bEIMHEHNE MHOXKECTB, B TOM UYHCIIE€ TIPEJICTABICHHBIX Tpad)UIecKu Ha
YHUCJIOBOU MPSIMOM U HA KOOPAUHATHOM IIOCKOCTH;

® TIPOBOJUTH JIOKA3ATEIbHBIC PACCYKICHUS ISl 000OCHOBAHUSI HCTUHHOCTH YTBEPKICHUH.

B noBcenHeBHOM KU3HU U TIPU U3YUYECHHUH APYTUX TPEAMETOB:

® HCHOJIb30BaTh YMCJIOBBIE MHOECTBA HA KOOPJAMHATHOM NPSAMOW M HAa KOOPAWMHATHOM IUIOCKOCTH

JUISL ONIMCAHUS PEATbHBIX IIPOLIECCOB U SABJICHUM;
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IMPOBOAUTH AOKA3aTCIIbHBIC PAaCCYXKICHUA B CUTyalluAX HOBCGI[HCBHOﬁ KMU3HU, ITPU PpCUHICHUH 3aJa4d
W3 IPYTruX IpPeaIMETOB.
Yuciia 1 BbIpaxeHust

BbInyCKHUK HAY4YUTCSH:

ONepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHM: LIEJIOE€ YUCIO, JEIMMOCTb YHUCEN, OOBIKHOBEHHAs
npoOb, necsaTuyHas ApoOb, PallMOHATIBHOE YHCIIO, MPHOMMKCHHOE 3HAYCHHE YHUCIIA, 4acTb, OIS,
OTHOILIEHHE, TIPOLIEHT, MOBBIIICHUE U NOHWKEHNE Ha 3aJJaHHOE YKCJIO IIPOLIEHTOB, MacIluTao;
onepupoBaTh Ha 0a30BOM YypPOBHE TOHSATHSAMH: JiorapudM YHUCIA, TPUTOHOMETpUYECKas
OKPY)KHOCTB, TpaJlyCHasi Mepa yria, BeJIMYMHA yIia, 3aJJaHHOTO TOYKOH Ha TPUTOHOMETPHUYECKOM
OKPY’KHOCTH, CUHYC, KOCUHYC, TAHI'€HC U KOTAaHT'€HC YTJIOB, MMEIOLIUX IPOU3BOJIbHYIO BEIHUUHY;
BBITOJIHATE apu(pMETUYECKHE JCHCTBUS C LENbIMHA U PallMOHAIBHBIMUA YUCIIAMH;

BBINOJIHATE HECJIOKHBIE MPeoOpa30BaHUs YHCIOBBIX BBIPAKEHH, COAEP)KAIIMX CTEIEHU YHCET,
1100 KOPHHU U3 YKCcell, TH00 orapudMbl YHCen;

CPaBHUBATh pallMOHAJIBHBIE YUCIIA MEKAY COOOM;

OLIEHUBAaTh U CPaBHMUBATH C PALMOHAIBHBIMM YMCIAMM 3HAUEHMsI LIETbIX CTENEHEH YKces, KOpHeH
HATYpaJbHOM CTENICHU U3 YHCEI, JIOTapu()MOB YUCEI B POCTHIX CIydasx;

n300pakaTh TOUKAMHU HA YUCIIOBOM MPSIMOH II€JIble M Pal[MOHAIbHBIE YHCIIA;

n300pakaTh TOYKAaMM Ha YUCJIOBOW IPSIMOH ILi€JIble CTENEHH YUCell, KOPHU HATypaJIbHOM CTENeHU
U3 YHCEL, JIOTapu (MBI YKCET B IPOCTHIX CIIydasix;

BBITOJIHATE  HECJIOKHBIE MpeoOpa3oBaHusl LENbIX U JPOOHO-pallMOHAIBHBIX  OYKBEHHBIX
BBIPAKECHU;

BBIpa)kaTh B IPOCTEHIINX CIIydasiX U3 paBEHCTBA OJHY IEPEMEHHYIO Uepe3 JApyTHe;

BBIUUCIIATh B IPOCTBIX CIIy4yasiX 3HAYEHUS] UYUCIIOBBIX M OYKBEHHBIX BBIPAKCHMH, OCYILECTBIIASA
HEO0OXOMMBIE MTOJICTAHOBKU U MTPeoOpa30BaHMS;

n300pakaTh CXeMaTHYECKU yrojl, BEIMYHUHA KOTOPOTO BRIpayKeHa B Ipajaycax;

OLIEHMBATh 3HaKU CUHYCA, KOCUHYCA, TAHIC€HCA, KOTAHI'€HCA KOHKPETHBIX yIJIOB.

B noeceownesnoti scuznu u npu uzyuenuu Opyeux yueOHulx npeomemos:.

BBINOJIHATH BBIYUCIIEHUS IPU PELICHUH 3a/1a4 MPAKTUYECKOTO XapaKkTepa;
BBITIOJHATh TMPAKTUYECKUE pacueThl C HCIOJB30BAHUEM TIPU HEOOXOJUMOCTH CIPABOYHBIX
MAaTEpUAJIOB U BBIYUCIUTEIBHBIX YCTPONCTB;

COOTHOCUTH PEAJbHBIE BEJIMYMHBI, XapPaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO MHpa C HX
KOHKPETHBIMH YHUCIIOBBIMU 3HAYCHUSIMH;

MCIOJIb30BaTh METO/IbI OKPYTJICHHUS, TPUOIMKEHUS U IPUKHUIKY TPU PEIICHUH MTPAKTUIECKHUX 33129
MMOBCETHECBHOM KU3HU.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYUHUThCS:

CBOOOJHO OIEPUPOBATH MOHATHUSMU: IEJIO€ YHUCIO, AEIUMOCTh YHCEN, OOBIKHOBEHHAas ApPOOb,
JecsTUYHas JpoOb, pAlMOHAIBLHOE YHUCIIO, MNPUONMKECHHOE 3HAYEHWE 4YHuCia, 4YacTb, OIS,
OTHOIIICHHE, TIPOIICHT, MOBBIIICHUE U MMOHIKEHUE Ha 3aJaHHOE YHCIIO MPOIIEHTOB, MacIITal;
MPUBOJIUTH PUMEPBI YUCET C 3a/IaHHBIMHU CBOMCTBAMU JEITUMOCTH;

OTEPUPOBATh TMOHATUSAMU: JIOTApU(PM YHUCIA, TPUTOHOMETPUYECKAsT OKPYKHOCTb, paJuaHHas W
rpaaycHas Mepa yrija, BeJMYMHA yria, 3aIaHHOTO TOYKON Ha TPUTOHOMETPUYECKONH OKPYXKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YIJIOB, UMEIOIIHUX MTPOU3BOIBHYIO BEIMUYHUHY, YUCIIA € U T;
BBINIOJHATH apuMeTuyecKkue AecTBUs, coueTas YCTHbIE U MUChbMEHHbIE IPUEMBI, IPUMEHSS MIPU
HEO0OXOIMMOCTH BBIUMCIUTENbHBIE YCTPONHCTBA;

HaxOJUTh 3HAYEHUSI KOPHS HATypalbHOM CTENEHU, CTENEHU C PALMOHAIBHBIM IOKa3aTeseM,
norapudma, UCTIONB3Ys IPU HEOOXOTUMOCTH BBIYHUCIUTEILHBIC YCTPOMCTBA,

M0JIb30BATHCS OILICHKOW M MPUKHUAKOW MPH MPAKTUUYECKUX pacyeTax;

MPOBOANTH MO W3BECTHHIM (OpMyiIaM U TpaBuiIaM NpeoOpa3oBaHUs OYKBEHHBIX BbIpaKEHHI,
BKITIOUYAIOIIUX CTENCHH, KOPHH, JTorapu(Mbl M TPUTOHOMETpUYECKHe (PyHKIINU;
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HAaXOJUTh 3HAYEHHS YHCIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYIIECTBISIE HEOOXOIUMbIe
MOJICTAHOBKH U MPeo0pa3oBaHus;

n300paXkaTh CXeMaTHUECKH YroJl, BEJIMUYMHA KOTOPOTO BhIpayKeHa B rpajaycax WiH paJuaHax;
MCII0JIb30BaTh IPU PEIICHUU 3aa4 TaOJUYHbIE 3HAUEHUS TPUTOHOMETPUUECKUX (PYHKIIUHA YTJIOB;
BBITIOJHATH MIEPEBO/I BETUUHMHBI YIJIa U3 PaIiaHHOM MEpHI B TPayCHYIO U 00paTHO.

B noBcenHeBHOM XKU3HU U MTPU U3YYCHUH IPYTHX YYEOHBIX MPEAMETOB:

BBIIIOJIHATD JEUCTBUS C YUCIIOBBIMU JAHHBIMH IIPU PELICHUM 33134 MPAKTUYECKOTO Xapakrepa U
3a[a4 U3 pa3IM4HbIX 00JIaCTel 3HAHUHN, UCIIOJIB3YS MPH HEOOXOJUMOCTH CIPABOYHBIC MaTepHAaJIbl U
BBIUHCJIMTEIIbHBIE YCTPOWCTBA,

OLICHUBATbh, CPAaBHUBATh U UCIIOJIb30BATh IIPU PEILIECHUM IPAKTUYCCKUX 3a/1a4 YUCIIOBBIC 3HAUYCHHUS
peabHBIX BEJTMYNH, KOHKPETHBIE YHCIOBBIE XaPaKTEPUCTUKHU OOBEKTOB OKPY’KAIOIIET0 MUPA.

YpaBHeHHs U HEPABEHCTBA

BbINYCKHUK HAYYUTCS:

penIaTs TMHEeHHbIC YpaBHEHUS 1 HEPABEHCTBA, KBAIPaTHBIC yPaBHEHMUS,
pemats Jorapudmuueckue ypaBHeHus Buialog, (bx + c) =d u mpocreiiine HepaBeHCTBA BHIA
log, x <d;

bx+c

peuiaTh NMOKa3aTCIIbHBIC YPABHCHHA, BHUJa a = d(FI[G d MoxHO npeaACTaBUTbL B BUAC CTCIICHU C

OCHOBaHWEM a) M TNpocTeHmue HepaBeHcTBa Bupaa  <d (rae d MOXKHO TpPEICTaBUTh B BHUIE
CTETNEHU C OCHOBAHHUEM a);.

MIPUBOANUTH HECKOJIBKO MPUMEPOB KOPHEW MPOCTEHIIEr0 TPUTOHOMETPUYECKOTO YpaBHEHMS BUA:
sinx =a,cosx =a, tgx =a,,ctgx=a, rae a — TaOJWYHOE 3HAUYEHUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUECKON (QYHKIIHH.

B nogceonesHoll scusHu u npu uzyueHuu Opyeux npeomemos:

COCTaBJISITh U pellaTh YPAaBHEHUsSI U CUCTEMbl YPaBHEHHUM MPU PEIICHUN HECIOXKHBIX MPAKTHYECKUX
3ajad.

Bbll'[yCKHI/IK MMOJYYIUT BO3MOKHOCTD HAYYUTBCH:

peliath paluoHallbHbIe, TOKa3aTeNbHbIE W JIOTapU(PMUUYECKHE YpaBHEHHUS U HEpPaBEHCTBA,
pocTeiiire nppauoHaIbHbIE U TPUTOHOMETPUYECKIE YPaBHEHMsI, HEPABEHCTBA U UX CHCTEMBI;

HCIIO/IB30BaTh METObl PEIICHUS YPAaBHEHMM: IPUBEICHUE K BUAY IIPOU3BEIACHUE PABHO HYIIO»
WM «4aCTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

HCIIOJIB30BaTh METOJl MHTEPBAJIOB I PEIICHUS HEPABEHCTB;

UCTOJIb30BaTh TpapUUECKUil METO ISl TPUOIMKEHHOTO PEICHHs YPaBHEHHH U HEPAaBEHCTB;
n300pakaTh Ha TPUTOHOMETPHUYECKOM OKPYXHOCTH MHOXKECTBO PEIICHHHA MPOCTEHIINX
TPUTOHOMETPUUYECKUX YPAaBHEHUI Y HEPABCHCTB;

BBIIMOJIHATE OTOOpP KOpPHEW ypaBHEHMH WIM pELIICHUH HEPaBEHCTB B COOTBETCTBHHM C
JIOTIOJIHUTEIbHBIMU YCIOBUSMU U OIPAHUYCHUSMMU.

B noBcenHeBHOM XU3HU U TTPU U3YYEHUH IPYTHX YUEOHBIX MPEAMETOB:

COCTABJISITh M PeIllaTh YPaBHEHHUS, CHCTEMbl YPABHEHUN U HEPABEHCTBA MPU PEUICHUU 3a/1a4 APYTUX
y4eOHBIX MIPEMETOB;

WCIIOIb30BaTh YpPaBHEHHUS W HEPABEHCTBA JJIsi TOCTPOCHHUS M HCCICIOBAHMS TPOCTEUITNX
MaTeMaTHYECKUX MOJIEJICH pealbHbIX CUTYaIlUi I MPUKIIAIHBIX 3a/1a4;

yMETh HMHTEPIPETUPOBATh MOJYUCHHBIM NpPU PELICHUU YpPaBHEHHUS, HEPABEHCTBA WJIU CHCTEMBbI
pe3yNbTaT, OLEHWBATH €ro MPAaBIONOJ00HME B KOHTEKCTE 3aJaHHON pealbHOW CUTyallud WIN
MPUKJIaAHON 3a/1a4u.

DyHKIUN

BbINYCKHUK HAYYUTCS:
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ONEpUpPOBATh Ha 0a30BOM YPOBHE MOHATUSAMU: 3aBUCUMOCTh BEIWYMH, (DYHKIMS, apryMEeHT U
3HayeHne (QyHKIUM, O0OJAcTh ONpEeNeieHUs W MHOXECTBO 3HAa4eHUH (yHKUMH, Tpadux
3aBUCUMOCTH, rpauk QyHKIMH, HYIH (YHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHNE HA
YHCJIOBOM TIPOMEXYTKE, yOBIBaHHE Ha YHCIOBOM IPOMEXKYTKE, HauOojblllee M HauMEHbILEe
3Ha4YeHUe (PYHKIUU HAa YUCIOBOM MPOMEXKYTKE, epruoAnYecKast (pyHKIUs, EPUOL;

onepupoBaTh Ha 0a30BOM YpOBHE TOHATHAMH: MpsiMas M OOpaTHas MPOMOPLIUOHATBHOCTb.
JWHEeWHas, KBaJpaTU4yHas, JorapudMuueckas U MOKaszarenbHas (DyHKIHM, TPUTOHOMETPHUYECKHUE
byHKIINM;

pacrio3HaBaTh TpaUKH 3JIEMEHTapHBIX (YHKIMNA: NpsSMOH M 0OpaTHOW MPOMOPIMOHAIBHOCTH,
JMHEWHOU, KBaJPaTUYHOM, JTOrapu(pMUUECKON U MOKa3aTeNbHOW (PYHKIUH, TPUTOHOMETPUYECKUX
b yHKITHI;

COOTHOCHUTh Tpa(UKH 53JIEeMEHTapHBIX (YHKIUI: TpsMoil M 00paTHOM NPONOPLUOHATIBHOCTH,
JMHEWHOW, KBaJPaTUYHOM, JTorapu(pMUIECKON M MOKa3aTelbHON (YHKINH, TPUTOHOMETPUYECKUX
byHKIMA ¢ popMylIaMu, KOTOPBIMH OHU 3a/1aHBI;

HaXOJUTh 10 rpauKy NpUOTMKEHHO 3HAaUeHUS (GYHKIIUHU B 33/IaHHBIX TOUKaX;

OTIpEeNIeNIATh M0 rpaduKy cBoWcTBA GYHKIMU (HYITH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, IIPOMEXYTKU
MOHOTOHHOCTH, HAaOOJIbIINE ¥ HAUMEHBIIINE 3HAYCHUS U T.I1.);

CTPOUTh OCKHM3 Tpaduka GYHKIHH, YAOBICTBOPSIOIMICH TMPUBEICHHOMY HAa00OpYy YCIOBHMA
(MpoMeXyTKH BoO3pacTaHus / YyOBIBaHWsS, 3HaueHWE QYHKIIMM B 33JlaHHOM TOYKE, TOYKH
HSKCTPEMYMOB H T.1I.).

B noBceHeBHOM )XM3HU U MIPU U3YYEHHUH JIPYTHX MPEIMETOB:

OTIPEAEIATh, MO TrpaduKaM CBOWCTBA PEATBHBIX IPOLECCOB M 3aBUCMMOCTEH (HAuMOOIbINNE W
HauMEHbIIINE 3HAYCHUS, TPOMEKYTKH BO3pACTaHUs M YOBIBaHUS, TPOMEKYTKH 3HAKOMOCTOSHCTBA
U T.IL.);

WHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaINH.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUHUThCS:

ONEepPUPOBATh TOHATHSAMU: 3aBUCUMOCTh BEIHYMH, (DYHKIHMS, apryMEHT W 3HaueHHe (YHKIIHH,
00J1acTh ONpeAeTeHUs 1 MHOXKECTBO 3HAUYCHUN (PYHKIUH, TpaduK 3aBUCUMOCTH, rpaduk (yHKINH,
HyIM (YHKIOMHM, TPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHME HA UHUCIOBOM IIPOMEXKYTKE,
yObIBaHWE Ha YHMCJIOBOM IPOMEXYTKE, HauOoJblllee M HauMEHbllee 3HadeHWe (QYHKUUU Ha
YHCIIOBOM IIPOMEXKYTKE, TeproandecKas (pyHKIMs, NEPUOJ, YeTHAs U HeUeTHasl QyHKLUY;
OIIEpUPOBATH MOHATUSAMH: IpsMasi U OOpaTHAs MPOMOPIHOHAIBHOCTb, JUHEHHAs, KBaJpaTU4Hasd,
JorapugmMuyuecKas 1 nokasareiabHas (QyHKIIHH, TPUTOHOMETPUYECKUE QYHKIINY;

ONpeseNATh 3HaueHHe (PYHKUIMHU IO 3HAUYEHHIO apryMEeHTa IMpH pPA3IUYHBIX CIIOCO0ax 3ajJjaHus
$ynkumnm;

CTPOUTH TPapUKH U3YYEHHBIX (PYHKITHI;

ONHKCHIBATh MO TpaduKy B MpOCTEHIINX ciydasx ¢opMmyne MOBEACHHWE U CBOWCTBA (YHKIMH,
HaXOJUTh MO TpaduKy PyHKIIMK HAaNOOJIbIIIME U HAUMEHBIITNE 3HAYCHUS;

CTPOUTH ACKHM3 Tpaduka (QYHKIUH, YIOBIETBOPSIONIEH NPUBEICHHOMY Ha0Opy YCIOBHUH
(MTpOMEXYTKH BO3pacTaHMs1/yObIBaHHS, 3HaYeHUE (DYHKIIMU B 3aJJaHHON TOYKE, TOUYKU IKCTPEMYMOB,
ACHUMIITOTHI, HYJIH (DYHKITUH U T.1.);

pelmaTh ypaBHEHUS, MPOCTEHININE CHCTEMbl YpaBHEHH, HCHOJb3ysd CBOMCTBa (YHKIMHA M UX
rpauKoB.

B noBcenHeBHOM XKU3HU U TTPU U3YYEHUH IPYTHX YYEOHBIX MPEAMETOB:

OTIpENIeNIATh MO TpaduKaM M HCIIONB30BaTh Ul PELICHUS MPHUKIAJHBIX 337ad CBOWCTBA pEaIbHBIX
IPOIIECCOB U 3aBUCUMOCTEN (HAanOOJbIINE U HAMMEHBIIINE 3HAUCHHS, IPOMEKYTKH BO3PACTAHUS H
yObIBaHUs (PYHKIIMU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, ACUMIITOTHI, IEPUO U T.I1.);
HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU IIPAKTUYECKOU CUTyalUu;

OTIpENIeNIATh MO TpaduKaM MPOCTEHIINEe XapaKTEPUCTUKU MEPHOAMUECKUX MPOIECCOB B OMOJIOTHH,
HPKOHOMHUKE, MY3bIKE, PaAMOCBA3H U Jp. (aMILUIUTY/1a, IEPUOJ U T.I1.)
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JJIeMEeHThI MATEMATHYECKOI0 aHAJIN3a

BbINYCKHUK HAYYUTCS:

ONEpUpPOBATh Ha 0Aa30BOM YPOBHE MOHATUSAMH: NPOM3BOJIHAs (YHKLUMU B TOUYKE, KacaTelbHas K
rpaduky GyHKIHMH, MPOU3BOIHAS (DYHKIINH;

OTIpEIeNIATh 3HAUCHUE MPOU3BOJHON (PYHKIIMM B TOYKE 1O M300pakeHHUIO KacaTeIbHOU K Ipaduky,
IIPOBEICHHOU B 3TOM TOUKE;

pelaTh HECIOXKHBbIE 3a/Jadd Ha IPUMEHEHHE CBSI3M MEXIy IPOMEXYTKAMH MOHOTOHHOCTU H
TOYKaMH 3KCTpeMyMa (PyHKLUH, C OTHOW CTOPOHBI, U TPOMEXKYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMU
NPOU3BOIHON 3TON (PYHKIIUHN — C IPYTOM.

B nosceonesnoii scuznu u npu usyueHuu opyux npeomemos:

MOJIb3YsICh TpadUKaMu, CpaBHUBATh CKOPOCTH BO3pacTaHusl (poCTa, MOBBIMICHHS, YBEIUYCHUS U
T.II.) UJIM CKOPOCTU YObIBaHUs (NaJ€HUs, CHIDKEHHS, YMEHBIICHUS U T.N.) BEIUYHH B PEATbHBIX
mpolueccax;

COOTHOCHUTBH Tpa(UKH peajbHBIX MPOIECCOB W 3aBUCHMOCTEH C MX ONUCAHHUSIMHM, BKIIOUYAIONIMMU
XapaKTEPUCTHKH CKOPOCTU N3MeHeHHs (ObICTPBIN pOCT, MIaBHOE MOHIKEHHE U T.11.);

UCIOJIb30BaTh I'Pa()MKU pealIbHBIX MPOLIECCOB I PEIICHHs HECIO0XKHBIX NMPUKIATHBIX 3a/1a4, B TOM
YHCcIIe Onpeaessis Mo rpaguKy CKOpoCTh X0/1a Ipolecca.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUHUThCS:

onepuposamv NOHAMUAMU. NPOU3BOOHASA (PYHKYUU 6 MOUKe, KAcamenbHas K epaguky @yHKyuu,
NPOU3800HAST PYHKYUU,

BbIUUCTAMD NPOU3BOOHVI0 OOHOYNIEHA, MHO2OUNIEHd, KBAOPAMHO20 KOPHS, NPOU3BOOHVIO CYMMbl
dynryuii;

BbIUUCTIAMD NPOU3BOOHbIE INEMEHMAPHLIX QYHKYUL U UX KOMOUHAYUL, UCHONb3YSA CHPABOUHbIE
mamepuanvl;

uccneo006ams 6 NPOCMeUwUx Cay4asx (QYHKYuu Ha MOHOMOHHOCHb, HAX0OUmMb HAuboIbuiue U
HauMeHbuiue 3HaA4YeHUs: QYHKYULl, Cmpoums paguku MHO2OYIEHO8 U NPOCMENUUX PAYUOHATbHBIX
@YHKYULL C UCNONBL30BAHUEM ANNAPAMA MAMEMANUYECKO20 AHANU3A.

B noeceownesnotl scusnu u npu uzyueHuu Opyeux yueouvix npeomemos:

pewams npukiaoHvle 3a0adu U3 OUono2UU, QUIUKY, XUMUU, IKOHOMUKU U OpY2UX NpeomMemos,
CBA3AHHBIE C UCCIe008AHUEM XAPAKMEPUCTNUK PEaTibHbIX NPOYECcos, HAXOHCOeHUEM HAUOOTLUIUX U
HAUMEHbUWUX 3HAYEHUL, CKOPOCU U YCKOPEHUS U T.1.;

UHmepnpemuposams nojy4eHHble pe3)ibnianibl.

CraTucTtuka v Teopusi BEPOSITHOCTEM, JIOTUKA U KOMOMHATOPHUKA

BbInyCKHUK HAYYUTCSH:

OlepUpoBaTh Ha 0A30BOM YpPOBHE OCHOBHBIMHU OINHCATEIHHBIMU XapPAaKTEPUCTHKAMH YHCIOBOTO
Habopa: cpeanee apudmeTHIecKoe, MeIuaHa, HanOOJbIIee U HAUMEHbBIIICE 3HAYCHHS;

onepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSIMU: 4YacTOTa U BEPOSTHOCTb COOBITHS, CIydalHBIN
BBIOOD, OTBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

BBIYUCIIATE BEPOATHOCTU COOBITHI HA OCHOBE noacycTa 4ucia uncxoaos.

B nogceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

OLICHMBATh U CPABHUBATH B MPOCTHIX CIIY4asX BEPOATHOCTHU COOBITHI B peaIbHOM JKU3HH;

YUTaTh, CONOCTABIATh, CPAaBHHUBATh, WHTEPIPETUPOBATH B MPOCTHIX CIydasX peajbHbIC TaHHBIC,
NpeJCTaBICHHbIE B BUAE TAOIHII, JUarpamMm, rpaduKoB.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYUHUThCS:

umenio npedcmaeﬂenue o OMCermelx U HenpepblBHblX CﬂyqaﬁHle seuduHax upacnpedeﬂenuﬂx, o
Hezasucumocnu Cﬂyllal;lelX BEJIUHUH,

umenio npe()cmaeﬂenue 0 MamMemMamu4eckom OHCUOAHUU U ()ucnepcuu CﬂyllaﬁHblx 6EJIUHYUH,
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umemsb npedcmagieHue 0 HOPMAIbHOM PACHPEOeNeHUU U NPUMEPAX HOPMATbHO PACNPeOeeHHbIX
CYUAUHBIX BEIUYUH,

NOHUMAMb CYMb 3aKOHA DOILUUUX YUCeT U BbIOOPOUHO20 MemOoOd UsMEPEeHUs: 8ePOSMHOCME,
umems npedcmagierue 00 YCI0BHOU 6ePOSMHOCIU U O NOJHOU BEPOSIMHOCMU, NPUMEHAMb UX 6
peuieHuu 3a0a4,

UMemsb npeocmagieHue 0 BaXCHbIX YACMHBIX UOAX PAChpedeNeHUll U NPUMEHAMb UX 6 pPeueHUU
3a0au;

umems npedcmasiienue 0 KOpperayu CIy4aiuHblx 6eIU4UH, O JUHENHOU pecpeccuu.

B nosceonesnoii scuznu u npu usyueHuu opyux npeomemos:

BLIYUCTSIMD UTU OYEHUBAMb 8EPOSIMHOCIIU COOLIMULL 8 PEATbHOU HCUSHU,

8b10UPaAMb NOOX00AUUE MEMOObL NPEOCMABIeHUs U 00paAOOMKU OAHHbIX;

YMemb pewams HecloNCHble 3a0a4i HA NPUMEHEHUE 3aKOHA OONbWUX Yucel 6 COYUONLO2UU,
CMpaxosanuu, 30pasoOXpaHeHuu, obecneuyeHuu Oe30NACHOCMU HACENeHUs. 6 YPe36blYaUHbLX
CUMYayusix.

TexcToBBIC 3a1a4YU

BbInyCKHUK HAY4YUTCSH:

peraTh HECIOKHBIE TEKCTOBBIE 33J]a4i Pa3HbIX THUIIOB;

aHAJTM3UPOBATh YCIOBUE 3a/1a4M, IPH HEOOXOAUMOCTH CTPOUTH JUIS €€ PEIICHUS] MaTeMaTHYECKYIO
MO/IEJIb;

MOHUMATh M HCIOJNb30BaTh JJIS pEIIeHUs 3aJadd HHGPOpPMAIHIO, NPEICTABICHHYIO B BHIE
TEKCTOBOM U CUMBOJIBHOM 3aIIUCH, CXEM, TaOJIULI, TUarpaMM, rpaduKkoB, pUCYHKOB;

JeCTBOBATH MO AITOPUTMY, COJCPKAIIEMYCS B YCIIOBUH 3a/1a4H;

MCTIOJIb30BATh JIOTHYECKUE PACCYKJICHHS TIPH PEILICHUH 33]auu;

paboTath ¢ M30BITOYHBIMH YCJIOBHUSIMU, BHIOMpas W3 Bcel MH(OOpMAIUH, TaHHBIE, HEOOXOIUMbIC
JUISL pEeIICHUs 3a/1a4H;

OCYILECTBIISATh HECIIOKHBIM 1epeOop BO3MOXKHBIX PEIIEHHH, BHIOMpas W3 HUX ONTUMAaJbHOE MO
KpUTEpUsIM, C(HOPMYIUPOBAHHBIM B YCIIOBHH;

aHAJIM3UPOBATh M MHTEPIPETUPOBATH I[IOJIyUEHHbIE pPEIICHHS B KOHTEKCTE YCIOBHUS 3aJayH,
BbIOUpATh pELICHUs, HE IPOTUBOPEYAIUE KOHTEKCTY;

pelaTh 3a/1a4d Ha pacyeT CTOMMOCTHU TOKYIIOK, YCIIYT, TIO€3/I0K U T.IL.;

pemaTb HECJOXKHbIE 3aJlaud, CBSI3aHHBIE C JIOJIEBBIM y4YacTHEM BO BiIageHUH (HUpMOii,
OpeINpUsSTHEM, HEIBUKUMOCTHIO;

peliaTh 3aJa4y Ha MPOCThIE MPOLEHTHI (CUCTEMbI CKHIOK, KOMUCCHH) M HA BBIYUCIICHUE CJIOKHBIX
IPOIICHTOB B Pa3IMYHBIX CXeMaX BKJIAJ0B, KPEAUTOB U UIIOTEK;

pelmarh MpakTHYEeCKHe 3aJayd, TpeOyIollue HCIOIb30BaHUS OTPHUIATEIBHBIX YHMCET: Ha
oTpeNieJIeHue TeMIEPaTyphl, HAa OMPEIEICHUE TIOJOKEHHSI Ha BPEMEHHOW OCH (JI0 HAIIeH Spbl U
1oCJjIe), Ha JABMKEHUE NEHEKHBIX CPEeICTB (MPUXO0J/pacxof), Ha OmpeaeseHHe TTyOHHbBI/BBICOTHI U
T.IL.;

WCIIOJIb30BaTh TOHATHE MaciiTaba i HaXOXKISHUS PACCTOSHUNM M JUIMH Ha KapTaxX, IUIaHax
MECTHOCTH, IJIaHAX ITOMEIECHHI, BEIKpOHKax, Mpu paboTe Ha KOMIBIOTEPE U T.II.

B noBceHeBHOM )XM3HU U MIPU U3YYEHHUH JIPYTUX MPEIMETOB:

peuiaTh HCCIIOKHBIC ITPAKTUUCCKUC 3a/]a41, BOSHUKAIOIIUC B CUTYyallUsAX HOBCGI[HGBHOI\/'I KHU3HU.

Bbll'[yCKHI/IK IMOJYYUT BO3MOKHOCTD HAYYUTBCH:

pemIaTh 3a/1a4u pa3HbIX THIIOB, B TOM YHCIIE 33/1a41 TTOBBIIICHHOH TPYIHOCTH;

BBIOMpATh ONTHMAIBHBINA METO PELICHUS 3a/1aui, pacCMaTPUBask Pa3IMIHbBIC METOIBI;

CTPOUTH MOJIETIb PELICHUS 3a/1a4H, IPOBOANTH JIOKA3aTEeIbHbBIC PACCYKICHHUS;

pemaTh 3amauu, TpeOyromue rnepedopa BapUaHTOB, MPOBEPKH YCIOBUM, BbIOOpA ONTUMAILHOTO
pe3ynbTara;

aHAIM3UPOBaTh M WHTEPIPETUPOBATH pE3yJabTaThl B KOHTEKCTE YCJIOBHUS 3aJadd, BHIOMpATh

pelIeHus, He TPOTUBOPEYAIe KOHTEKCTY;
15
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MIEPEBOUTEL MPHU PEIICHUHU 3aJa4i WHPOPMAIUI0 M3 OJHOW (OPMBI B JIPYTYIO, HCIIONB3YS TPH
HEOOXOJUMOCTH CXEMBbI, TaOIUIIbI, TpadUKU, AUATPAMMEI;

B noBceHeBHOM XM3HU U MIPU U3YYEHUH JIPYTUX MPEIMETOB:

pemarth NpakTUYECKUE 3a4a4d U 3aa4M U3 IPYTruX IpeIMETOB.
I'eomerpus

BbINYCKHUK HAYYUTCS:

ONepUpOBaTh Ha 0a30BOM YPOBHE TMOHSATHUSAMH: TO4YKa, TNpsMasi, TUIOCKOCTh B MPOCTPAHCTBE,
NapajuieIbHOCTh U MEPICHANKYISIPHOCTD MPSMBIX H TUIOCKOCTEH;

pacmo3HaBaTb OCHOBHBIE BHJIbI MHOIOTPAHHHUKOB (IIpU3Ma, NHUPaMUIa, HPSIMOYTOJIbHBIN
napajuienienumnen, Kyo);

n300pakaTh U3y4aeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIC) IJIOCKHME YEPTEKHM U3 PUCYHKOB IPOCTHIX OOBEMHBIX (DHUTYp: BHUI CBEPXY,
cOOKY, CHU3Y;

W3BIICKaTh WH(POPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECCKHX (DUTYpax, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKax;

npUMeHTH TeopeMy [Iudaropa npu BEIUMCICHUH 3JI€MEHTOB CTEPEOMETPUUYECKUX (UTYP;
HaXoaUuThb 06’beMBI u I1iIiomaan HOBCpXHOCTCﬁ HpOCTGﬁHIHX MHOT'OTPpaHHUKOB C IMPUMCHCHUCM
dopmy;

pacro3HaBaTh OCHOBHBIC BHIbI TEJI BpalieHus (KOHYC, IMJIUHIP, cdepa U map);

HAXOJUTh O0BEMBI M TUIOIIAAH MOBEPXHOCTEH MPOCTEUIIMX MHOTOTPAHHUKOB W TEJ BpAIICHUS C
npuMeHeHueM (Gpopmyi.

B noBcenHEeBHOM KU3HU U IIPU U3YYEHUH IPYTUX IPEIMETOB:

COOTHOCHTb a0CTpaKkTHbIE T€OMETpUYECKHE MOHATHA U (AKTbl C pealbHbIMU KU3HEHHBIMU
00BEKTAMHU U CUTYaLUSIMU;

MCTIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYp JJIsl PELICHUs] TUIIOBBIX 3a/1a4
IIPAKTUYECKOTIO COACPKAHMS;

COOTHOCHTB IUIOIIAIA MTOBEPXHOCTEH TEJ OAMHAKOBON (POPMBI pa3IMYHOTO Pa3Mepa;

COOTHOCHUTBH 00BEMBI COCYI0B OJJMHAKOBOM (DOPMBI pa3InyHOTO pazMepa;

OLleHUBaTh (HOpMy MPaBUIBHOTO MHOTOIpAaHHHMKA IIOCJIE CIMJIOB, CPE30B M T.I. (OMpenessiTh
KOJINYECTBO BEPILUH, pedep U TpaHell MOTYyYeHHBIX MHOTOTPAHHUKOB).

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYUHUThCS:

e ONEpHpOBaTh MOHATHUAMHU: TOYKA, MpsAMas, IIOCKOCTh B IPOCTPAHCTBE, MapauIeIbHOCTh H
NEePIEHANKYISPHOCTD MPSIMBIX U IJIOCKOCTEH;

® TIPHUMEHSTH IS PEIICHHS 3a/1a4 TeOMETPHUECKUE (DAKThI, €CIIA YCIIOBHS IPUMEHEHHUS 3a/1aHbI B
SIBHOU (popMme;

e pemaTh 33Ja4d Ha HAXOXKJICHHE T€OMETPHUUECKUX BEIUYHUH 110 00pa3aM Win alropuTMam;

e jenath (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (DUTYpP, B TOM YHCIIC PHUCOBATh
BUJI CBEPXY, COOKY, CTPOHUTH CEUEHHSI MHOTOTPAHHUKOB;

®  U3BIEKaTh, UHTEPIIPETUPOBATH U MPEOOPaA30BHIBATh MH(OPMAIHIO O TEOMETPUUECKUX (UTypax,
NpEeCTaBICHHYIO Ha YepTexkKax;

® [PUMEHSTh TEOMETpPHUYECKHE (aKThl Ui PEIICHHUs 3a7ad, B TOM YHUCIE MPEIOIararolinx

HECKOJIBKO I1aroB PeIrieHHs;

OIKCHIBATH B3aUMHOE PACIIOI0KEHUE MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

(dbopMynHpoBaTH CBOMCTBA U IPU3HAKH (DUTYD;

JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPKACHHUS;

BJIAJICTh CTAaHIAAPTHOW Kiaccu(HKamueld MpOCTPaHCTBEHHBIX GUTYp (MUpaMubl, MPU3MBI,

napajuieJIeune;Ib);

HAXOJUTh 00BEMBI U IIJIOIIAIU IIOBEPXHOCTEH T€OMETPHUUECKUX TEJI C MPUMEHEHUEM (popMy;

®  BBHIUUCIIATH PACCTOSHHS U YTJIbI B IPOCTPAHCTBE.
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B noBceHeBHOM XM3HU U MIPU U3YYEHUH JIPYTUX MPEIMETOB:
® UCMOJB30BaTh CBOMCTBA TE€OMETPHUYECKUX (UIYyp M pEUIeHHs 3a1ad IMPaKTHUYECKOTo
XapakTepa u 3a7a4 U3 Apyrux objacteil 3SHaHWM.
BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE
BbInyCKHUK HAYYHTCS:
e omnepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM JE€KaPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;
® HaXOAWTh KOOPJAUHATHI BEPIIMH KyOa U MPSAMOYTOJILHOTO Napasuiesenurneia
BbInycKHUK MOJYYUT BO3MOKHOCTh HAYUHUThCS:
®  Onepuposamsv NOHAMUAMU OEKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCIEE, 8EKMOP, MOOYIb 8eKMopd,
PABEHCMBO BEKMOPO8, KOOPOUHAMbL 8EKMOPA, Y20l MEHCOY 8eKMOPAMU, CKAJAPHOE NPOU38edeHue
8EKMOPO8, KOJLIUHEAPHble 8EKMOPbL,
®  HAX0OUmMb paccmosiHue mexcoy 08yMs MOUKAMU, CYMMY 8EKMOPO8 U NpouzsedeHue 8eKmopa Ha
YUCNO, Y20l MeHcOy BeKMOpPAMU, CKANAPHOEe NpouzsedeHue, packiaobléams GeKmop no 08YM
HEeKONTUHeAPHBIM 8eKMOPAM,
® 3a0a8amv NIOCKOCMb YPAGHEHUEM 8 0eKapmoBoU cucmeme KOOpoOuHam,
® pewamsv npocmeriuiue 3a0ayu 86e0eHUeM 8eKMOPHO20 Oa3uca.
Hcropuss MmaTeMaTUKHU
BbInyCKHUK HAYYUTCSH:
¢ ONHUCBIBATH OTACJIBHBIC BBIAAIOMIUCCA PC3YJIbTAThI, IOJTYUYCHHBIC B XOAC PA3BUTUA MATCMATUKHU KAK
HAYKH;
® 3HATh IPUMEPHI MATEMATHUYECKUX OTKPHITUN U UX aBTOPOB B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM
HCTOPUEH;
¢ JIOHUMATb POJIb MATCMATHUKH B PA3BUTHUU Poccun.
BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:
®  npedcmasnams 6KNAO GbLOAIOUSUXC MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHbIX
obnacmeil,
®  NOHUMAamMb poib Mamemamuku 6 pazeumuu Poccuu.

MeToabl MATEMATHKH
BbInyCKHUK HAY4YUTCSH:
¢ JIPUMCHATH U3BCCTHBIC MCTOLI ITPHU PCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a4a4;
e 3amMeyaTb M XapaKTepu3oBaTh  MATEMATHUYECKHME  3aKOHOMEPHOCTH B  OKpyXKarouiei
e’ CTBUTEIILHOCTH,
® [PUBOJUTH TPUMEPhl MAaTEeMATHYECKHUX 3aKOHOMEPHOCTEH B TPHPOAEC, B TOM YHUCIE
XapaKTEePU3YIOUIUX KPACOTY U COBEPIICHCTBO OKPYKAIOIIETO MUPA U MPOU3BEACHHUIN HCKYCCTRBA.
BbinyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH:
®  UCNOIB308aMb OCHOBHbIE MEMOObl O0OKA3AMeNbCMEd, NPOBOOUMb OOKA3AMENbCMBO U BbINOIHAMb
onpoeepcenue;
®  NPUMEHSMb OCHOBHbLE MEMOObL PEUEHUS MAMeMAMULecKux 3a0ay;
®  HA OCHOBE MAMEMAMUYEeCKUX 3aKOHOMEPHOCMEL 8 NPUPOOe XapaKmepuzo8ams Kpacomy u
COBEPUIEHCTNBO OKPYIHCAIOULe20 MUPA U NPOU3BEOEHUL UCKYCCMBA;
®  NpuUMeHAmb npocmeuiue NPoSPaAMMHbLE CPEOCMEa U I1eKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL
npuU peuteHuy Mamemamuyeckux 3a0ay.
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III. Coaepxanue yueOHOr0 npeaMera

IToBTOpeHue. Pemenne 3a1au ¢ MCMONB30BAaHUEM CBOMCTB UMCEN MU CUCTEM CUUCIICHUS, JEIUMOCTH,
JIOJIEN M 4YacTei, MpOILIEHTOB, MOAYJIel uuceln. PemieHue 3amad ¢ UCMOIb30BAHUEM CBOMCTB CTEIEHEH U
KOpHEH, MHOTOUYJIEHOB, Peo0pa30BaHUil MHOTOWICHOB U APOOHO-PALIMOHATBHBIX BBIPAKEHHH.

Pemenue 3agau ¢ HCIOJIB30BAaHUEM T'PAyCHOM MepHI yriia. Moaysb 4yncia U €ero CBOMCTBa.

Pemenue 3amay Ha JBMKEHHWE M COBMECTHYIO Pa0OTy € IMOMOINBIO JMHEHHBIX M KBaJpPaTHBIX
YpaBHEHUN M HUX cucTeM. PemeHne 3a7ad ¢ MOMOIIBK) YUCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
OJIHO TepeMEeHHOM, C MPUMEHEHHEM U300paKEHHUS YUCTIOBBIX MPOMEKYTKOB.

Pemienue 3aa4 ¢ UCMOMB30BAaHUEM UYHUCIIOBBIX (DYHKIMHA U UX rpadukoB. Vcrmonbp3oBaHue CBOMCTB

1 rpadMKOB JTMHEHHBIX W KBaJAPATUYHBIX (QYHKIIUNA, OOpPAaTHON MPOMOPIIMOHATLHOCTH U (PYHKIIUU Y = /X .

I'paduueckoe pemieHre ypaBHeHUI U HEPABEHCTB.

Tpuronomerpuueckas OKpyx HOCTb, paouannas mepa yaia. CUHYC, KOCUHYC, TAHT€HC, KOMAH2EeHC
IPOU3BOJIBHOrO yriaa. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO M CIEACTBUA W3 HEro. 3HAYCHUS
TN @
E,Z,E,Epaz{). OpMYibl
CTIOICEHUS MPULOHOMEMPUYECKUX PYHKYULL, POPMYTIbl NPUEeOeHUs, POpMYIbl 08OUHO20 apeyMeHma.

Hynu ¢yHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb. Hambosnbliiee M HanMeHbIIEe
3HaueHne Gpynkiuu. [leprnoanyueckue Gynkiuu. YeTHOCTh M HEUETHOCTh GyHKIMHN. Crodichbie hyHKyuuU.

Tpuronomerpuueckue (yHKIMH Yy =SInX,y =cosX,y =tgx. @Pyuxyus Yy =ctgx. CpoiicTBa u
rpauKu TPUTOHOMETPUIECCKUX () YHKITHA.

ApKKOCHHYC, apKCHUHYC, AapKTaHI€HC 4YHucIia. Apxxomaneenc  uucna.  llpocrteiimue
TPUTOHOMETPUYECKHUE ypaBHEHUS. PellleHne TPUrOHOMETPUYECKUX YPABHEHHH.

OOpatHble TpUrOHOMETpHUYECKHe (YHKIMHM, UX CBOWcTBa M rpaduku. Pemenue mnpocTemmx
TPUTOHOMETPUYECKUX HEPABEHCTB.

CreneHp ¢ [IeHCTBUTENBHBIM IIOKa3aTeleM, CBoOiicTBa cTemeHu. llpocreiiime mnokas3areabHble
ypaBHEHMs U HepaBeHCTBa. [lokazarenbHas GyHKLUSA U €€ CBOMCTBA U TpaduK.

Jlorapudm uucna, cpoiictBa sorapupma. Jlecsatuunslid gorapudm. Yucno e. HarypanbHblid
norapupm. IIpeoOpazoBanme norapupmMuyeckux BblpakeHHi. Jlorapupmudeckue ypaBHEHUS W
HepaBeHcTBa. Jlorapudmudeckas QyHKIMS U ee CBOICTBA U rpaduk.

Crenennas ¢GyHKIHS U €€ CBOMCTBA U rpaduk. pparmoHaibHble ypaBHEHHUS.

MeTo MHTEpBAJIOB JUIsl PELIEHNS HEPABEHCTB.

ITpeoOpa3oBanus rpaduKoB (YHKUUN: CABUI BIOJIb KOOPJAWHATHBIX OCEH, pacTsKEHHE U CKATHe,
OTpaK€HHE OTHOCUTEJIbHO KOOPAMHATHBIX oceil. ['paduyeckne Mmeronpl pelieHHs YpaBHEHUH U
HEPaBEHCTB. PenieHne ypaBHEHNI U HEPABEHCTB, COAEPKALIMX IEPEMEHHYIO 10 3HAKOM MOJYJIS.

CucteMbl MOKa3aTeNbHBIX, JIOTAapU(PMUUECKUX M HUPPALMOHATIBHBIX ypaBHeHUH. CHcTeMbl
NIOKa3aTeJbHbIX, JJIOTapU(PMUIECKUX HEPABEHCTB.

B3aumuo obparusie ¢pyHkuuu. ['padukn B3auMHO 00paTHBIX QYHKIUH.

VYpaBHEHUS, CUCTEMBI YPABHEHHI C TApaMETPOM.

[TpousBonnas ¢yukuuu B Touke. KacatenmbHast k rpaduky ¢yHkiuu. ['eomerpuueckuil u
GU3MYECKU  CMBICT  TPOW3BOIHOM. [Ipow3Bogubie  smeMeHTapHbIX  QyHknuid.  [IpaBuna
Qg epeHIpOBaHus.

Bropas mpousBoaHas, ee reoMeTpuyeckuidi U (U3MYECKUU CMBICI. [loHSATHE O HEmpepBIBHBIX
¢ynkuusax. Toukn sxcTpemyma (MakcuMyma M MUHUMYMa). MccrienoBanue siieMeHTapHBIX (YHKUIUN Ha
TOYKH HKCTpEeMyMa, HauOoJiplliee M HAaMMEHbIlEE 3HAueHHE C MOMOIIbI Mpou3BoAgHOH. Iloctpoenue
rpaduKoB QYHKIUI ¢ TOMOIIBIO TPOU3BOIHBIX. [IpuMeHeHne MpOU3BOJHOM NP PEIICHUH 3a/1a4.

[TepBooOpasnas. [lepBooOpa3Hbie 3neMeHTapHbIX GyHKIUH. [nomans KpUBOJIMHEHHONW TpaneIuy.
®opmyna Heiotona-JleitOnuma. OmnpeneneHHblil uHTErpai. Brruucinenue ruomaznei rmiockux ¢uryp u
00BEMOB TEJI BPAIllEHUs C TOMOIIBIO HHTErpaja.

TpuroHoMeTpuieckux ¢yHkiui 1 yrios 0°, 30°, 45°, 60°, 90°, 180°, 270° (0,
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Pemenne 3amau ¢ mpuMEHEHHMEM CBOWCTB (PUTYp Ha IJIOCKOCTH. 3aJavyd Ha JOKa3aTelbCTBO M
IIOCTPOEHUE KOHTPIPUMEPOB. Vcrnonp3oBaHue B 3ajadax MPOCTEHIIMX JIOTMYECKUX NIpaBwil. PemieHue
3aa4 C MCIIOJIB30BAHMEM TEOPEM O TPEYTOJIBHMKAX, COOTHOIICHUH B MPSMOYIOJBHBIX TPEYTOJIbHHUKAX,
(akTOB, CBSI3aHHBIX C YEThIpEXyroJibHUKaMu. PerieHue 3amad ¢ MCHOJIb30BaHUEM (DAKTOB, CBA3AHHBIX C
OKPYKHOCTAIMU. PelieHne 3aad Ha U3MEPEHUs Ha IUIOCKOCTH, BBIYUCIICHHE JJIMH M Iowmaaci. Pemenne
3a/1a4 ¢ IOMOUIbIO0 BEKTOPOB U KOOPAMHAT.

Harmsimaas crepeomerpusi. @urypsl u ux uzoOpakenus (kyO, mupamuaa, mpusma). OCHOBHBIE
HIOHSTHUS CTEPEOMETPHHU U MX cBoHcTBa. CeueHus Ky0Oa U TeTpaspa.

Touka, npsMas ¥ IUIOCKOCTb B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHHM M CIEACTBHA U3 HUX.
B3anMHOe pacnosiokeHue IMpsMBIX M IUIOCKOCTEH B IIpOCTpaHCTBE. IlapajuieIbHOCTH  HPSMBIX H
MJIOCKOCTEH B IpocTpaHCTBE. M300paskeHne MpOCTEHIIIX MPOCTPAHCTBEHHBIX (UTYp Ha TUIOCKOCTH.

Paccrosaus Mexny purypamu B IpOCTPaHCTBE.

VYrasl B mipoctpancTBe. [lepneHauKyaspHOCTh OPSIMBIX U TUIOCKOCTEH.

[Tpoekmus ¢urypsl Ha IUIOCKOCTh. lIpHM3HAKKM NEPIEHAMKYISAPHOCTH NPSMBIX M IUIOCKOCTEH B
npocTpaHcTBe. Teopema o Tpex NeprneHauKyIsIpax.

Mpnuororpanauku. Ilapamnenenunen. CpoiicTBa NpsSAMOYrojbHOTO HNapauienenunena. Teopema
[Tudaropa B mpoctpanctre. [Ipuzma u nupamuna. [IpaBunbHas nupaMua U MpaBwiibHAS pusMa. [psimas
NUpaMKJIa. DJIEMEHTBI IPU3MBbI U TUPAMMU/IBL.

Tema Bpamenus: TWIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYrOBOTO
IIMHAPA, IPSIMOTO KPYroBoro Konyca. M3o0paskeHue Ten BpameHus Ha MII0CKOCTH.

IIpencraBnenne 00 yCEUEHHOM KOHYCE, CE4YeHHs KOHyca (MapajuleIbHOE OCHOBAHUIO U
IPOXOJIIee Yepe3 BEpUIMHY), CEUEHMS LWINMHApaA (MapajuielbHO U MEPHEHAMKYISIPHO OCH), CEUEHUs
mapa. PassepTka nuiMHApa U KOHYyca.

[Tpocreiime KOMOWHAIMM MHOTOTPAaHHUKOB W TEN BpALICHUS MEXAYy coOoi. Brrumcinenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX GUTYp (pedpa, AuaroHasu, yribl).

[Inomans MOBEPXHOCTH IPABWIBHOW MNHUpaMUAbl U NpsIMOW mpusMbl. [lmomans MmoBEpXHOCTH
IIPSIMOrO KPyroBOro IUJIMHAPA, IPSMOT0 KPYrOBOTO KOHYCa U IIapa.

[TonsaTue 06 o6veme. OOBEM MupaMuIbl M KOHYCa, MPU3MBI U IWIHHApPA. O0BeM m1apa.

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHHSI MEXAY IUIOMAASIMU MTOBEPXHOCTEH U 0ObeMaMu
MOTOOHBIX TEJ.

JIBM>KEHHS B IPOCTPAHCTBE: MApaJUICNIBHBIM IIEPEHOC, LICHTPalbHAs CUMMETPHS, CHUMMETpPHS
OTHOCHUTEJIBHO INIOCKOCTH, TOBOPOT. CBoiicTBa nBMX)eHUH. [IpuMeHeHre IBUKEHUM ITPU PELIEHUH 3a]1a4.

BekTopsl 1 KoopAMHATEI B MpocTpaHCTBE. CyMMa BEKTOPOB, YMHO)KECHHE BEKTOpa Ha 4YHUCIIO, YTOJI
Mexny Bekropamu. KosummHeapHble M KOMIUIaHapHble BEKTOphl. CKaJaspHOE IPOU3BEIEHUE BEKTOPOB.
Teopema 0 pa3nokeHMH BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKkTOpaMm. CKalsipHOE IpPOU3BENCHUE
BEKTOPOB B KoopauHaTax. [I[puMeHeHrne BEKTOPOB MPHU PELIEHUH 337a4 Ha HAX0XKJIEHUE PACCTOSIHUM, JUIHMH,
[UIoImane 1 00bLEMOB.

VYpaBHeHHE IJIOCKOCTH B MPOCTpPaHCTBE. YpaBHEHHE cdepbl B mpocTpaHcTBe. Dopmyna s
BBIUHCJICHHS] PACCTOSHUS MEXIY TOYKaMHU B IIPOCTPAHCTBE.

Pemenue 3a1au Ha TabnuuHOe M rpaduyeckoe npeacTaBieHre JaHHbIX. Vcronb3oBaHe CBOWCTB U
XapaKTEePUCTHK YHUCJIOBBIX HAa0OPOB: CPEIHHMX, HAWOOJNBIIET0 M HAUMEHBUIET0 3HAYCHMA, pa3Maxa,
mucniepcuu.  PerieHue 3agad Ha ompejaeieHHEe YacTOThl M BEPOATHOCTH COOBITHHA. Brrumcienue
BEPOATHOCTEM B OMNbITaX C PAaBHOBO3MOXKHBIMM 3JIEMEHTApHBIMU HcCXoAaMH. Pemenue 3amad ¢
NpUMEHEHHEM KOMOWHATOpUKU. PelieHue 3aiay Ha BBIYMCIIEHHE BEPOSITHOCTEH HE3aBUCHMBIX COOBITHH,
npuMeHeHne (opMyInbl CIOXKEHHUS BepoATHOCTeH. PemieHue 3ajad ¢ mpuMEHEHHEM Auarpamm Oiiepa,
JepeBa BeposiTHOCTeH, hopmyibl bepHymu.

YcnoBHas BeposTHOCTb. [IpaBuiio yMHOXKeHUS BeposiTHOCTEM. DopMysia IOJIHOM BEPOSITHOCTH.

JIucKpeTHbIE ClydailHble BEJIMYMHBI M pacrhpeneneHus. He3aBucuUMBbIE clydailHbIE BEJIMYHMHBI.
Pacnipenenenuie cymmbl U IPOM3BEIEHUSI HE3ABUCUMBIX CIIyYalHbBIX BEJIUYMH.
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MaremaTuueckoe OXUJIAHHE W UCTIEPCHUsl CIYyYalHOW BEIMYMHBI. MaTeMaTHYeCcKoe OXUIAHHE U
JUCIIEpCUss CYMMBbI  CIy4aillHBIX  BEIMYMH. ['eoMerpuueckoe pacnpenesneHue. buHoMuaabHOE
pacrpeaesieHue U ero CBOMCTBaA.

HenpepsiBHble ciydaiinble BenuuyuHbl. lIoHATHME O IUIOTHOCTH BEpOATHOCTU. PaBHOMeEpHOE
pacrpezeieHue.

ITokazarenabHOE pacnpeneneHue, ero napaMmeTpsl.

[TonsiTue 0 HOpManbHOM pacnpenesneHuu. [lapamerpsl HOpManbHOro pacnpeneneHus. [Ipumeps
CIy4yalHbIX BEJIMYMH, TOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (ITOTPEUTHOCTh U3MEPEHUM, POCT YEIIOBEKA).

HepaBenctBo YeOnimeBa. Teopema bepHymmm. 3akoH Oonblux 4ucel. BuiOOpouHBI MeTON
U3MepeHus BeposiTHOCTel. Ponb 3akoHa OONbIINX YKCeN B HAyKe, IPUPOIE U OOIIECTBeE.

KoBapuanmsi nByx ciydaiiHpix BenuuuH. [lonatue o koaddurmente xoppemnsiuu. CoBMeCTHBIE
HaOJIOICHUS IBYX CIIy4ailHBIX BeTHMUUH. BbIOOpouHBIN K03()(DUITMEHT KOPpEAIHHT.
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IV.KPUTEPUU U HOPMbI OIIEHUBAHUA

OrneHnBaHNE 3HAHUN U YMEHHI POBOUTCS C YU€TOM HHIUBUIYaTbHBIX OCOOCHHOCTEH ydaluxcs.

Conepxxanne W o0beM MaTepuaia, MOIJICKAIIETO IMPOBEPKEe, Ompeaensercs mnporpammoit. [lpwu
MIPOBEPKE YCBOCHUSI MaTepuaia BhISBISETCS MOJTHOTA, MPOYHOCTh YCBOCHUS YUYAIIUMUCS TEOPUU U YMEHUS
NPUMEHSTH €€ Ha MPAKTHUKE B 3HAKOMBIX M HE3HAKOMBIX cuTyanusax. [Ipu oneHke NMChbMEHHBIX U YCTHBIX
OTBETOB YYHTENIb B NEPBYIO OYEpEb YUUTHIBACT MOKA3aHHbIE YyYallUMHCS 3HaHUS U ymeHus. OleHka
3aBHCUT TaK)K€ OT HAJIMYUS U XapaKTepa MOrPelIHOCTeH, JOMyIIeHHbIX ydamumucs. Cpelu norpemHocTen
BBIJICTISIIOTCS OIIMOKH ¥ Heo4eThl. [lorpentHocTh cunuTaeTcs OMMOKOM, eCTi OHA CBHIETEIBCTBYET O TOM,
YTO YYEHUK HE OBJIaJiel OCHOBHBIMH 3HAaHUSMH, YMEHUSMH, YKa3aHHbIMH B mporpamme. K Hemoderam
OTHOCSITCSI TOTPEIIHOCTH, CBHJETENbCTBYIOIIUE O HEJOCTATOYHO IMOJHOM WM HEIOCTATOYHO MPOYHOM
YCBOCHHUU OCHOBHBIX 3HAHMM M yMEHHMI WiIM 00 OTCYTCTBUU 3HAHUIl, HE CUMTAIOIIUXCS B Mporpamme
OCHOBHBIMH. Heloueramu Takxe CUUTAIOTCS: MOTPEIIHOCTH, KOTOPhIE HE MPUBEIU K MUCKaXKEHHUIO CMBICIIA
MOJIyYEHHOTO YYEHUKOM 3aJlaHusl WM CHoco0a ero BBIMOJHEHMs; HEaKKypaTHas 3aluch; HeOpexHoe
BBITIOJIHEHHE YEPTEXkKA.

3amaHusl 1Ji1 YCTHOTO M MHCBMEHHOTO ONpPOCa YYalllUXCSl COCTOAT M3 TEOPETHUECKUX BOMIPOCOB U
3agady. OTBET HAa TEOPETUYECKUU BOIPOC CUUTAeTcs Oe3yMpeuHbIM, €CIU [0 CBOEMY COACpPKaHHUIO
MOJTHOCTBIO  COOTBETCTBYET BOMPOCY, COACPKHUT BCE HEOOXOAMMBIE TeopeTHdeckue (akThl U
000OCHOBAaHHBIE BBIBOJBI, @ €ro U3JOKEHHWE U TNHChbMEHHas 3alucCh MaTeMAaTUYeCKH TPaMOTHBI U
OTIIMYAIOTCS TIOCIIEIOBATEILHOCTRIO U aKKYPATHOCTHIO. Perienne 3a1aun cuntaemMcsi 0€3ymnpedyHbIM, eclin
MPaBUJIILHO BBIOpPAH CIOCOO PEIICHHs, CaMO PEIICHUE COMPOBOXKIACTCS HEOOXOAUMBIMH OOBSICHECHHUSIMU,
BEPHO BBITIOJHEHBI HY)KHBIC BEIYHCIICHHS U TIPE0Opa30BaHuUs, MOJYICH BEPHBIN OTBET, MOCIEAOBATEIHHO U
aKKypaTHO 3aIlMCaHO pEIlIeHuE.

OneHka OTBETa y4alIMXCS MPH yYCTHOM U MUCBMEHHOM OIPOCE MPOBOTUTCS MO NATHOATUTBHOM
CUCTeME. YYHUTellb MOKET MOBBICUTh OTMETKY 3a OPUTHMHAJIbHBII OTBET Ha BOIPOC WM OPUTHHAIBHOE
pelieHue 3alaydd, KOTOPble CBHUAETEIbCTBYIOT O BBICOKOM MAaTEMAaTHYECKOM pa3BUTHUU Y4Yalllerocs, 3a
pemieHue OoJiee CIOKHOM 3a7jaud WM OTBET Ha OOJiee CIIOKHBIM BOMPOC, MPEIOKEHHbIE ydalleMycs
JIOTIOJIHUTEIBHO MOCTIE BBITIOJHEHUS UM 3aJaHUi.

OneHKa yCTHBIX OTBETOB Y4YalIUXCH.

OTBeT OLIeHUBAETCS OTMETKOM «5», €CIIM YUEHUK:

—  TIOJIHO PacKphlI COJepKaHue Marepuana B o0bemMe, MpeayCMOTPEHHOM MPOrpaMMOil U y4eOHUKOM;

—  U3JO0XWI Marepuas rpaMOTHBIM SI3IKOM B OINPEJCICHHOM JTIOTMYECKOW MOCIIEI0BATEIbHOCTH, TOUHO
UCIIOJIb3Ys] MAaTEMATUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

—  MPaBWIbHO BBIMOJIHUI PUCYHKH, YEPTEKH, IPaQUKHU, COMMYTCTBYIOIIUE OTBETY;

—  MOKazajl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE TIOJOXKEHUSI KOHKPETHBIMU TMpPUMEpaMH,
NPUMEHSTh UX B HOBOM CUTYaIMH MPH BBIMOJIHEHUN IPAKTHUECKOTO 3aJaHHUs;

—  MPOJAEMOHCTPUPOBAT YCBOCHHE paHEE M3YUYECHHBIX COIMMYTCTBYIOIIUX BOIPOCOB, C(HOPMHUPOBAHHOCTH U
YCTOMYHUBOCTb UCTIOIB3YEMBIX MPU OTBETE YMEHHUI U HABBIKOB;

—  OTBeYaJ] CaMOCTOATEIbHO 0€3 HAaBOASAILIUX BOIIPOCOB YUUTEIIS.

Bo3MoxHBI 01Ha- 1B€ HETOYHOCTU NPHU OCBEIIEHUU BTOPOCTEIIEHHBIX BOIPOCOB WM B BBIKJIAJKAaX,
KOTOPbIE YUEHHUK JIETKO UCIIPABUJI MO 3aMEYAHUIO YUUTEIIS.

OTmeTKa«4)» CTaBUTCS B CICIYIONMIMX CIyYasx::

— B UBIOXKEHUU AOMYIIEHBI HEOOJbIIHE MPOOJIEMBI, HE WCKA3WBIINE MATEMAaTUYECKOE COJCpIKaHHE
OTBETA;

—  JIOMYILIEHbI OJUH- IBa HEJ04eTa IPU OCBEIIEHUH OCHOBHOTO COJIEP>KaHUS OTBETA;

—  JIOmyIIeHHI omubka wiu 6oyiee ABYX HEIOYETOB MPU OCBEIICHUU BTOPOCTEIIEHHBIX BOIPOCOB WM B
BBIKJIAJIKAX, JIETKO UCIIPABJICHHBIC 110 3aMEUYAHUIO YUUTEJIS.

OT1MmeTKa «3» CTaBUTCS B CIEAYIOMIMUX CIyqasx:

—  HEMOJIHO WM HEeMOCJIeI0BaTeIbHO PACKPBITO COACpXKAHWE Marepualia, HO TOKa3aHo oOlIee
MOHUMAaHUE BOIpPOCa M MPOAEMOHCTPUPOBAHBI YMEHHMsI, JIOCTATOYHbBIE JJIS JajJbHEWUIIEro YCBOEHUS
IPOrpaMMHOT0 MaTepHaa;

—  UMEJNNCh 3aTPYAHCHHUS WM JOINYIICHH OIMUOKA B OMNPEICICHUU MOHSITHH, WCIOJIb30BAHUN
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MaTeMaTHUYeCKON TEPMHUHOJIOTUH, YepTEekKax, BBIKIAIAKAX, UCIPABICHHbIE MOCIE HECKOJbKUX HaBOJISIINX
BOIIPOCOB YUHTEJIS;
—  YUYGHHUK HE CIIPAaBWICSA C IPUMEHEHHEM TEOPUU B HOBOM CHUTYyallMu MPHU BBHITOJHEHUHU MPAKTUYECKOTO
3a/laHusl, HO BBITIOJHILUI 33JJaHus 0053aTeIHHOTO YPOBHS CII0)KHOCTH 110 JAHHOU TeME;
—  IIpU 3HAaHUM TEOPETHUECKOro MaTepuaia BbISIBICHA HEJOCTAaTOYHAs CPOPMHUPOBAHHOCTH OCHOBHBIX
YMEHHI U HaBBIKOB.

OTMmeTKa «2» CTaBUTCS B CIACAYIOMIUX CAyYasiX:
—  HE PacKphITO OCHOBHOE CO/IepKaHHE yueOHOTo MaTepHarna;
—  oOHapykeHO HE3HaHHe WJIM HEMOHMMAaHHWE YYEHHUKOM Ooiblledl win Hambojee BaXKHOM dYacTu
y4eOHOTr0 Marepuana,;
—  JIOMYIICHHI OTUOKHU B OTMPECIICHUU TOHITHI, TIPU MCIIOJIb30BAaHUHA MaTEMaTHYeCKONH TEPMHHOIOTHH,
B PHUCYHKax, 4eprexkax WIH Tpadukax, B BBIKIAJKaX, KOTOPbIE HE HCIPABJICHBI IOCIE HECKOJIBKHX
HABOJAIIUX BOIPOCOB YUUTEIIS.

OneHka nMCbMEHHBIX padoT.

[TuceMenHas paboTa MO0 MaTreMaTUKE MOKET COCTOSITh TOJIBKO M3 MPUMEPOB, TOIBKO U3 3a]1a4, ObITh
KOMOWHUPOBAHHON WJIM MPEACTAaBIATh COO0M MaTeMaTW4YeCKUH IMKTAHT, KOT/Ia yJalluecs 3aluChIBAIOT
TOJIBKO OTBETHI WJIU TECT, KOTJA yYalIUecss OTMEYAOT PABUIIbHBIM BAPUAHT OTBETA.

IIncemeHHast padora, cofepxamas TOJbKO NpuMepsbl. [Ipy oleHMBaHMKM NHCHMEHHOW PabOTHI,
BKJTFOYAIOIIEH TOJIBKO PUMEPHI (TIPH YHCIIe BHIYUCIUTENBHBIX ACHCTBUN HE Oosee 15) u uMeroIien 1enpbio
IIPOBEPKY BBIYMCINTENBHBIX HABBIKOB yuamuxcs, CTaBaTcs ClIeayrolnue OTMETKH:

OreHka «5» CTaBUTCS, €CJIM BCS pab0Ta BBIMOJTHEHA O€30IIHO0YHO.

OneHka «4» cTaBUTCSA, €CITU B paboTe JOMYIIeHbI 1-2 BRIYUCIUTEIbHBIE OMIUOKY.

Orenka «3» CTaBUTCS, €CJIM B pabOTe TOMYIIECHBI 3-5 BEIYUCIUTEIBHBIX OIIHOOK.

OneHka «2» cTaBUTCS, €ClU B paboTe AOMYIIeHO 0oJiee 5 BBIYUCIUTENbHBIX OUTHOOK.

IMucbmennast pa6ora, coaep:kamasi TOJbKO 3agaud. [Ipu OIlEHKE NHCHMEHHON pPabOTHI,
coJiepkaleil Tosbko 3amauM (2 wnM 3 3a7auu) U UMEIOLIEH Lebl0 MPOBEPKY YMEHMH pellaTh 3ajau,
CTaBATCS CIEAYIOUIUE OTMETKHU:

OtmeTKa «5» CTaBUTCS, €CITU BCE 3a1a4 PelIeHBI 03 OTHOOK.

Otmetka «4» CTaBUTCS, €CIHM, HET OIMMOOK B XOJ€ pEIIeHHWs 3a7a4, HO JOIMyIIeHbl 1-2
BBIYUCITUTENbHBIC OIIMOKH.

OtmeTka «3» CTaBUTCSA, €CIIH JIOMYIIeHa XOTs Obl 0J{Ha OIIMOKa B X0/ PEeUIeHHs 3a]]a4l He3aBUCHUMO
OT TOTO, JBE WM TPU 3aJaud COACPKUT paboTa, M OJHA BBIYUCIUTENIbHA OIIMOKA WM €Cld
BBIUHCIIUTENBHBIX OIIMOOK HET, HO HE pelleHa O/IHa 3a/aya.

OTMeTka «2» CTaBUTCS, €CIM JOMYIIEHBl OMMOKM B XOJ€ pPELICHUs JBYX 3alad WM JOIyIIeHa
ommnOKa B XOJIe pelIeHUs OJTHOM 3a7auu U JIB€ BHIYUCIUTENbHbIE OMMOKU B PYTUX 3aja4ax.

IIncbmeHHass kKoMOMHMpPOBaHHasi padora. [lucbMenHas KOMOMHUpPOBaHHAsA paboTa CTaBUT CBOEH
LIEJIbIO MPOBEPKY 3HAHMM, YMEHHI, HABBIKOB yYaIIMXCS IO BCEMY MaTepHaly TEMBbI, YETBEPTH, ITOJIYTOJUH,
BCEro y4eOHOTO Tojia U COIEPKUT OAHOBPEMEHHO 3aJa4yH, MPUMEpPHI U 3aJaHus Opyrux BUAoB. Omuoxwy,
JIOTIYILIEHHBIE NP BBIMOJIHEHUN 3TUX BUIOB 3a/IaHUM, OTHOCSTCS K BBIYMCIUTEIbHBIM OLINOKaM.

ITpu onleHKe KOMOMHUPOBAHHOM PabOTHI, COCTOAIICH U3 OJAHOM 3a/1a4M, IPUMEPOB U 3a1aHUIN IPYTUX
BUJIOB (HE OoJiee 5), CTaBATCS CIAEAYIOIMIHE OTMETKH:

OTmeTka «5» CTaBUTCS, €CIH BCs paboTa BBHIIOJIHEHA O€301IMO0YHO.

OtmMmeTKka «4» CTaBUTCS, €CIIA B paboTe MOMYIIEHBI 1-2 BRIYUCIUTEIHHBIC OIITHOKH.

OTMeTka «3» CTaBUTCS, €CJIM B paboTe JOMYIICHA OIIMOKa B X0/1€ PELICHHUS 3a]]aui TIPU PaBUIHHOM
BBITIOJTHEHUH BCEX OCTaJbHBIX 3a/laHUN WU JOMYIIEHbI 3-4 BBHIYMCIUTENbHbIE OMIUOKU MPU OTCYTCTBUU
OLIMOOK B XOJI€ PEIICHUS 3a/1a4H.

Onenka «2» CTaBUTCS, €ClU JOMylleHa OIMOKa B XOJe pelIeHHs 3aJadud U XOTs Obl oJHa
BBIYUCIUTENbHAS OMIMOKa WIM MPH PELICHUH 3a7aydl ¥ MPUMEPOB JOMYyIIeHO Ooiyiee 4 BBIYUCIUTEIBHBIX
OIINOOK.

IIpu oueHke MUCbMEHHOW KOMOWHUPOBAHHOH paboThI, cocTosimedl M3 JIBYX 3a7ady M IMPHUMEPOB,
CTaBATCS CIEAYIOUIUE OTMETKHU:
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OtmMmeTka «5» CTaBUTCS, €CJIA BCsl paboTa BBIMOJTHEHA O€30IIHO0YHO.

OTMmetka «4» cTaBUTCS, €M B padOTE TOMYIIEHBI 1-2 BHIYUCIUTENbHBIE OITHOKH.

OtmeTka «3» cTaBUTCS, eciy B paboTe JomylleHa OmuOKa B XOJ€ pelIeHus OAHOM W3 3ajad, Mpu
MPABUJILHOM, BBITIOJTHEHUH BCEX OCTANBHBIX 3a/IaHUM, UM JOMYIIEHbI 3-4 BBIYMCIUTEIbHBIC OMIUOKH TIPU
OTCYTCTBHH OIIMOOK B XOJI€ pEIIeHUN 3a/1a4.

OTtmeTKa «2» CTaBUTCS, €CIK JIOMYIICHBI OIMMOKH B XOJIE PEIIeHHUs IBYX 3aj]ad, WIH JOMyIIeHa
omunOKa B XOJ€ pelIeHHs] OJHOW W3 3a4ay U 4 BBIUMCIUTENbHbIE OMMOKH, WIM JOMyIIeHo Oojee 6
BBIYHCIUTEILHBIX OIMHUOOK.

IIpumeuanue. Hamuue B paboTe HeAOYETOB (HENMPAaBHJIBLHOE CIHMCHIBAHUE IaHHBIX, HO BEPHOE
BHITIOJTHEHHUE 3aJlaHusl, TPAMMATUYECKHUE OIMMOKM B HAMUCaHUM MaTEMaTHUYEeCKHX TEPMHUHOB U
OOIIETIPUHATHIX COKpPAIICHUH, HEPSNUINBOe odopmiieHHEe PabOThl, OOIBIIOE KOJIUYECTBO HCIPABICHUN )
BEJICT K CHIDKEHUIO OIICHKH Ha OJIMH 0alljI, HO HE HUXKE «3».

MaremaTudyeckuii QUKTaHT. [Ipy olleHKE MaTreMaTH4YeCKOro IWKTaHTa, BKIKOYAKOMIEro 12 wimn
Oosee apupMETHIECKUX ACHCTBHIA, CTABSATCS CICAYIOIINE OTMETKH:

OtMmeTka «5» CTaBUTCS, €CJIA BCsl paboTa BBIMOJIHEHA O€301IHO0YHO.

OtmeTka «4» CTaBUTCS, €CITU BBIIIOJIHEHA HEBEPHO 1/5 4acTh MpUMEpPOB OT MX OOIIETo YncIia.

OtmMmeTka «3» CTaBUTCS, €CJIA BBHITIOJTHEHA HEBEPHO 1/4 4acTh MPUMEPOB OT UX OOIIETO YHUCIIA.

OTMeTKa «2» CTaBHUTCS, €CIIH BHIMIOJIHEHA HEBEPHO 1/2 yacTh MPUMEPOB OT MX OOIIEro YUCIIa.

WM BCE 3a/1aHUs BBITIOJHEHBI C OIIHOKaMH.

TecTupoBanme. OTMeTKA 32 TECT:

OtMmetka «5» cTaBUTCA, e€cii HaOpaHHOe KonudecTBO OamioB cocrtaBisger 90-100% ot oOmiero
MaKCHMAaJIbHOTO KOJMYeCTBa OAJIIOB.

Otmetka «4» cTaBUTCS, €COM HaOpaHHOE KOJIMYECTBO OamioB cocrtaBiser 77-89% ot oOmiero
MaKCHMAaJIbHOTO KOJMYeCTBa OAJIIOB.

Otmerka «3» cTaBUTCS, €CaM HaOpaHHOE KOJIMYECTBO OamioB cocrtaBiser 60-76% ot oOmiero
MaKCHMAaJIbHOTO KOJMYeCTBa OAJIIOB.

OtMmeTka «2» CTaBUTCS, €Cii HaOpaHHOE KOJIMYECTBO OAJIOB cocTaBisieT mMeHee 60% oT oOmiero
MaKCHMAaJIbHOTO KOJMYeCTBa OAJIIOB.
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TemaTuveckoe JIAHUPOBAHME Y4eOHOTO MPeAMeTa
«MaremaTuka: ajaredpa u HAYaJIa MATEMATHYECKOT0 AHAJIN3Aa, T€OMeTPHsI»
10 xaacce, 5 4 B Hege10, Bcero 170 4

HanmeHoBaHMe TEMBI KonnugecTBo 4acos

UucnoBbie GyHKIMT 9
Tpuronomerpudeckue GyHKIUU 27
TpuroHoMeTpu4ecKkue ypaBHEHUS 10
[IpeoOpazoBanye TPUTOHOMETPHUIECKUX BBIPAKCHUMA 15
[IpousBogHas 31
HTorosoe moBTOpeHue 10
AKCHOMBI CTEPEOMETPUU U UX CIEACTBUS 5
ITapanienbHOCTh NPSIMBIX U IJIOCKOCTEN 18
IlepneHUKyYISPHOCTD NPSIMBIX U INIOCKOCTEN 20
MHororpaHHuKH 12
BexTopsl B mpocTpaHcTBE 8
Hrorosoe noBropenue 5

UTOTO 170

«MaTtemaTHKka: ajiredpa u HayajIa MATeMATHYECKOI0 AHAJIU3a, TeOMETPUs»
11 kaacc, 5 4 B Heaea1o, Bcero 170 u

HanmMeHoBaHMe TeMbl KonnuecTBo yacos

Crenenn u kopHu. CTenieHHbIC DYHKITUU 17
IToka3zarenbHast u orapudmudeckas QyHKIIHH 30
IlepBooOpazHas M HHTETPa 8
DneMEeHThl MaTeMaTHIECKON CTATUCTUKH, KOMOMHATOPUKH U TEOPUU 14
BEPOSATHOCTEMN
YpaBHeHus 1 HepaBeHCTBA. CHUCTEMBl YPABHEHHUI U HEPABEHCTB 15
HTorosoe moBTopeHue 18
Meroza KOOpAUHAT B IPOCTPAHCTBE 18
Hwmaap, KoHyc, map 21
OOBEeMBI TET 18
HTororoe moBTOpeHUe 11

WUTOTO 170
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«MaremaTnka: ajaredpa u HayaJla MATeMaTHYeCKOI0 aHAJIN3a, reomerpus» A 10 kaacca,

25

KanengapHo-remaTudeckoe mJIaHMPOBaHUE Y4eOHOI0 NpeaMeTa

170 (3 +2) yacos.

Ne Ne HaumeHoBaHue Aara Hara
yp;“ paszena, riaBbl, TeMbl. Tema ypoka m"aoﬂy paxr
1 monyroame

1 1.1 PanmonasnbpHbIe BhIpaxkeHus PallnoHaIbHBIE YpaBHEHUS

2 1.1 [ToBTOpEHME Kypca MIIaHUMETPUN

3 2.1 Omnpenenenue 4ncinoBoi pyHkmu. CrocoObl 3aJaHKs YUCIOBOH (PYHKITUH

4 3.2 CpotictBa GhyHKIM. OrpaHUYEHHOCTb.

5 2.1 I[IpeMeT CTepeoMeTpHUH.

6 4.3 CgoiictBa GhyHKIIMH. MOHOTOHHOCTD

7 3.2 HexkoTtopsie cneAcTBust U3 akCUoM,

8 5.4 CgoiicTBa GhyHKIMHA. YeTHOCTH

9 6.5 Ob6patHas pyHKUIHS

10 4.3 Pemenue 3aga4 Ha TPUMEHEHUE AKCUOM CTEPEOMETPUN U MX CIICICTBUI

11 7.6 [Tonsitne obpaTuMoit GyHKIHH

12 54 Pemenue 3a1a4 Ha IPUMEHEHNE AKCOM CTEPEOMETPUU U UX CIEICTBUI

13 8.7 [TocTpoenune rpadukoB QyHKIHI

14 9.8 IToctpoenne u uteHne rpaduKoB GyHKITHIA

15 6.5 O600maromuii ypok 1mo TeMe «AKCHOMBI CTEPEOMETPUU U MX CICACTBHUS

16 10.9 Bxonnas nmarnocruyeckas padora

17 7.1 [TapannenbHble npsMble B TpocTpaHcTBe. [lapamneabHOCTh TpeX NPSMBIX.

18 11.1 UucnoBas OKpYKHOCTb

19 12.2 YucnoBasi OKpYKHOCTb. 3alUCh YUCIIa, COOTBETCTBYIOIIETO TOYKE HA YUCIOBOU
OKPYKHOCTH.

20 8.2 [TapanienbHOCTh NPSAMOM U MJIOCKOCTH,

21 13.3 OnpenenieHre KOOPANHAT TOYKHA Ha €IMHUYHON OKPY>KHOCTH

22 9.3 AHanu3 aguarHoctudeckout pabotel. Koppekuus 3nanuii. Penenue 3agad mo
teme «IlapamiebHOCTh TPSIMON U TUIOCKOCTH»

23 14.4 OnpeneneHne KOOpAUHAT TOYKH Ha €JMHUYHON OKPYKHOCTH U €T0 3aIIUCh

24 15.5 IlocTpoeHKe TOYKM Ha YMCIIOBOM OKPYKHOCTH 110 €€ KOOpAUHATAM

25 10.4 IToBTOpEHME TEOPHH, PEIICHUE 3a/1a4 HA MaPAILICIbHOCTh MPSIMBIX.

26 16.6 Tpuronomerpuueckue GyHKIUU

27 11.5 Pemenue 3aga4 Ha IpUMEHEHUE MTApaUIEIbHOCTH MPSAMON U MIIOCKOCTH

28 17.7 Koppekuust 3Hanuii. CUHYC M KOCHHYC.

29 18.8 CUHYC ¥ KOCHHYC.

30 12.6 CkpemmBaromuecs npsiMeie. [IpoBeneHne uepe3 oaHy U3 CKPEIIUBAIOIINXCSI
TPSIMBIX
TJIOCKOCTH, MapaJUIEIbHON IPYTror NPSIMOM

31 19.9 Cunyc u kocunyc. OnpenenaeHust 1 CBONCTBA

32 13.7 VYTribl ¢ COHaNPaBAECHHBIMU CTOPOHAMM. YTOJ MEXKIY NPSMBIMU.

33 20.10 | Onpenenenue cuHyca KOCHHYCa YMCIIa B 3alaHHOM TOYKE HA YUCIIOBOU
OKPYXKHOCTHU

34 21.11 | TanreHc u kotanresc. OnpeneneHue U CBONCTBA.

35 14.8 Pemenue 3agad no reme «B3auMHOE pacrnoioKeHUE MPSIMBIX B TPOCTPAHCTBE. )

36 22.12 | Tpuronomerpuueckue QPyHKIIMH YUCIOBOTO apryMeHTa

37 15.9 | Pemenue 3agau no teme «llapajiienbHOCTh NPSIMOM U MIJIOCKOCTU
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38 23.13 | Tpuronomerpuueckue GyHKIIUN YUCIOBOTO apryMEHTa.

39 24.14 | Tpuronomerpudeckue GyHKIIUHA YTIIOBOTO apryMEHTa

40 16.10 | KonrponbHas pabota Nel «[lapamienbHOCTb MPSIMOM U TIIOCKOCTH

41 25.15 | ®opmysibl IpUBEACHUS

42 17.11 | Ananu3 KoHTpoIbHOU padoThl. Koppekius 3Hanuii. CBolicTBa MapaieabHbIX
IUIOCKOCTEH,

43 26.16 | Ilpumenenue GpopmyI IpUBEICHUS ISl YIPOILEHHUS BBIPAXKCHUN

44 27.17 | Ilpumenenue GopMyI1 IpUBEICHUS AJIsl YIPOILEHHS BBIPAKCHUN

45 18.12 TeTpagﬂp’

46 28.18 | Pewenue 3anau. Pemenue 3aganuii EI'D

47 19.13 | IMapamnenenunen. CBoiCTBa rpaHell M AMAroHayel napauiesienune/a,

48 29.19 | KonTponbHas padota 1o treme «Tpuronomerpudeckre GyHKIUU YTIOBOTO
apryMeHTa»

49 30.20 | Ananu3 KOHTpoJIbHOU paboThl. Koppekuus 3nanuii. dyHKkuus y = sinx, ee
CBOMCTBA U rpaduK.

50 20.14 | 3agaun HA TOCTPOCHUE CEYEHUM TETpa’aApa.

51 31.21 | [lepuoanyHOCTh PYHKIUH y = SinX, y = COSX

52 21.15 | 3agaun HA TOCTPOCHUE CEYEHUN Mapauiesienuneaa

53 32.22 | [IpeobpazoBanus rpaduKoB Tpuronomerpuyeckux ¢pynkuuii. [Tocrpoenue
rpaduka pyHkiuu y = mf(x) mo uzBectHomy rpaduxy GyHkun y =f(x)

54 33.23 | [loctpoenue rpapuka ¢pynkuuu. y =f(kx) no usBectnomy rpaduky QyHKuuu y
=f(x)

55 22.16 | 3akperuieHue cBOMCTB map-na. O6001eHne 1 TOBTOpeHNe TeMbl. PemeHue
3agay EI'O

56 34.24 | O606menue Teopun. «Tpuronomerpuueckue Gpynxum» [loaroroska x
KOHTpOJIbHOM pabote. Pemenue 3amanuii EI'D

57 23.17 | KourponsHas pa6ora Ne2 «[TAPAJIJIEJIbHOCTb IIJIOCKOCTEM.
TETPADJIP. ITAPAJUIEJIETIMITIE[]»,

58 35.25 | ®yHKIuA y = tgX, ee CBONCTBA U IpaduK

59 36.26 | ®dyHkuuA y = ctgx, ee CBOWCTBA U rpaduk

60 24.18 | AHanu3 KOHTPOIbHOM paboThl. Koppekius 3Hanmii. Pemenne 3agaq EI'D

61 37.27 | KontponbHas pabota Ne 3 no reme «TpuroHomerprudeckue QyHKIIUN»

62 25.1 [lepnienauKynsipHbIE TPSIMBIE B pocTpaHcTBe. [lapamienbHbie TpsMble,
NepHEeHIUKYIISPHbIE K MJIOCKOCTH

63 38.1 AHanu3 KOHTPoJIbHOM paboTel. Koppekuust 3HaHui. ApkkocuHyc. Pemenune
YpaBHEHHUS COSt= a

64 39.2 Apkkocunyc. PenlieHue HepaBeHCTB cost™>a, cost<a

65 26.2 [Ipr3Hak NepneHIUKYJISIPHOCTH IPSIMOM U TNTIOCKOCTH

66 40.3 Apxcunyc. Pemenue ypaBHeHus sint = a. Perienne HepaBeHCTB sint = asint>a,
sint<a.

67 274 Teopema o npsMoH, NEpIEHAUKYIISIPHON K INIOCKOCTH

68 41.4 ApKTaHI€HC M apKKOTAaHTeHC. Pemenne ypaBHeHun tgt = a, ctgt = a

69 42.5 [Ipocreiinye TpPUroHOMETPUUECKUE YPABHEHUS

70 28.5 Pemenue 3anau no teme «llepneHIuKyIsIpHOCTD NPSIMBIX U IJIOCKOCTEN».

71 43.6 Metoibl pelieHus TPUrOHOMETPUYECKUX YPABHEHUI

72 29.6 | IlpomexyTouHas atTecTanus. KontpojbsHas padora 3a 1 moayroaue

73 44.7 AHanmu3 KOHTpoIbHOU paboTel. Koppekius 3Hanmii. OTHOPOIHBIE
TPUTOHOMETPHUYECKHE YPABHEHHS

74 45.8 OZIHOPOAHBIE TPUTOHOMETPUUECKUE YPAaBHEHUS
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75 30.7 | Pemenue 3amay EI'D Ha nepneHAMKYISIpPHOCT NPSIMOM U IIJIOCKOCTH.

76 46.9 O6o006menue Teopun. Pemenne 3agad mo teme « T pUroHOMETpUYECKHE ypaBHE-
Hus». Pemenne 3ananuit EI'D

77 31.8 PaccrosiHue ot TOUkM A0 MIIOCKOCTH. Teopema 0 Tpex NepIeHIUKYIIsIpax.

78 47.10 | 3ager o TeMe «pUrOHOMETPUYECKHUE YPABHEHUSD.

79 48.1 CHUHYC M KOCUHYC CYMMBbI apT'yMEHTOB

80 32.9 Yron Mexay npsiMoi U IocKkocThio. Pemmenue 3anau EI'D

81 49.2 CUHYC M KOCUHYC pa3HOCTH apryMeHTOB. Penienue ypaBHeHUN Yo

I1 mosyroaue

82 50.3 TaHreHc ¥ KOTAHTE€HC CYMMBI U Pa3HOCTU apryMEHTOB.

83 33.10 | Pemenue 3amau o teMe «TeopeMa o Tpex NepneHIuKyIapax. Yol MexXIy
OPSMOM U TIIOCKOCTBIO

84 514 DopmyJibl JBOMHOTO apryMeHTa.

85 34.11 | Pemenue 3amay Ha npumenenue TIIIT, Ha yron Mexay npsMOH U INIOCKOCTBIO

86 52.5 DopmyJibl JBOWHOTO apryMeHTa. Penienne ypaBHEHUM

87 53.6 DopMmyJibl TOHMKEHUS CTETICHU

88 35.12 | IloBTopenue. Pemenue 3anau EI'D Ha npumenenue TIIII, Ha yron mexay
MPSIMOU M TNIOCKOCTBIO

89 54.7 | llpeobpa3zoBaHre CyMM TPUTOHOMETPUUECKUX (PYHKITMI B TPOU3BEICHHUS

90 36.13 | OGo0marmuii YpoK 1Mo TeMe «YTOJI MEXITY IPSIMOI M TNTIOCKOCTHIOY.

91 55.8 Pemienue 3a1a4 Ha mpeoOpa3oBaHUe CyMM TPUTOHOMETPUYECKUX (PYHKIUH B
IPOU3BEICHUS

92 56.9 | [IpeobpazoBaHue NpoOU3BEICHNI TPUTOHOMETPHUYECKUX (DYHKIIUN B CYMMBI.

93 37.14 | AByrpanHbiii yroia. JIuHeHHbIN yroj ABYrpaHHOIO YyIJIa.

94 57.10 | ITpoBepounas padbota o GpopmMyiiaMm TPUTOHOMETPUH

95 38.15 | Ilpu3Hak nepneHIuKyJIIpHOCTH JBYX INIOCKOCTEN

96 58.11 | OcHoBHBIE popMyIbl TpUroHOMeTpur- O6001IIeHHEe MaTeprala Pemenue 3ama4y
EI'D

97 59.12 | Pemenue 3amau no teme «IIpeoOpazoBaHne TPUTOHOMETPHUIECKUX
BBIPAKCHUI».

98 39.16 | IIpsmoyrosbHbIN napamwienenunes. CBOMCTBO AuaroHaneil mpsMOyTrojJbHOTO
napajuleJenunea

99 60.13 | Pemenue 3amau EI'D no teme «IIpeobGpa3zoBaHre TPUTOHOMETPUIECKUX
BBIPAKCHUI».

100 | 40.17 | Pewenue 3anau no teme «IIpsiMmoyronbHblil napauieaenunen»

101 | 61.14 | O606menune marepuana Pemenue 3amau EI'D

102 | 62.15 | Konrponabnas padora Ne 3 o Teme «IIpeobpazoBaHue TpUrOHOMETPUIECKUX
BBIPAKEHUIN»

103 | 41.18 | [lepneHAUKYISAPHOCTH NPSIMBIX U INIOCKOCTEH (IOBTOPEHHE).

104 | 63.1 AHanmu3 KOHTpoJIbHOU paboTel. Koppekius 3Hanmii. UucinoBbie mociie-
JIOBAaTEJILHOCTH

105 | 42.19 | Pemienue 3a1a4 1o TeMe «IEePIeHANKYISIPHOCTD MPSAMBIX U INIOCKOCTEN»

106 | 64.2 [Ipenen nocienoBaTenbHOCTH

107 | 65.3 Omnpenenenne u GopMylia CyMMbl OECKOHEUHOM T€OMETPHUYECKON MPOTrpeCcCHu

108 | 43.20 | Kontpoasnas padora Ne3 «[IEPITEHAMKYJIAPHOCTD B
I[TPOCTPAHCTBEY,

109 | 66.4 CyMMa GECKOHEUHOM TeOMETPUIECKOM porpeccun. Penenne 3aqa4q

110 | 44.1 Amnanu3 KoHTposbHOM paboThl. Koppekuus 3nanuii.ITonsTHe MHOrOrpaHHuKa

111 | 67.5 [Tpenen Gynkimm Ha 6ECKOHEYHOCTH

112 | 68.6 [Ipenen pynkumu B Touke Boruncienue npeienos.
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113 145.2 ITonsaTHe MHOrOrpanHuka. I'eomerpuyeckoe Teno.

114 | 69.7 [Tpupamenue aprymenra. [Ipupamenne GyHKImm

115 | 463 [Tpusma (ompenenenue, aneMenTsl). Bunbl npusm. [1nomans noBepxHOCTH
NPSIMOU MPU3MBI.

116 | 70.8 3aa4yy, IPUBOISALINE K OHATUIO TPOU3BOIHOM.

117 | 71.9 [ToBTOpEHME TEOPUH, PEIICHHE 33/1a4 HA BBIUMCICHHUE TIJIOMIAAN TOBEPXHOCTH
npusMel. Pemenne 3anau EI'D

118 | 474 IToctpoenue ceuenuii npu3Mel. PellieHne 3a1a4 Ha BHIYMCIECHHUE TUIOIAIN
NOBEPXHOCTHU NPU3MBI

119 | 72.10 | ®opmynsl nuddepeHITmpoBaHms

120 | 48.5 ITupamuga. [1nomaas NOJIHON NOBEPXHOCTH MUPAMHUIbI

121 | 73.11 | IlpaBuia guddepeHurpoBanust

122 | 74.12 | {uddepennupoBanne Gpynkimu y =f(kx+ T)

123 | 75.13 | Onpenenenue Npou3BOIHOM, ee GU3NUECKUN H TEOMETPUIECKUN CMBICIT

124 | 49.6 [IpaBunbHas mupamuaa. [Tnomaas 60KOBOM MOBEPXHOCTH MPABUIIBHON
TUPAMHU/TBI

125 | 76.14 | IuddepennupoBanne cioxHOU QYHKITUN

126 | 77.15 | O6o6menue Teopun. Pemenue 3amad mo teme «{uddepenmpopanue
b yHKIHI

127 | 50.7 Kirouessie 3agaun. CBOMCTBA MUpaMUl, UMEIONTUX paBHBIE OOKOBBIE pedpa;
paBHbIE artoQeMbl

128 | 78.16 | KonrpoasHas padota Ne 4 o reme «/luddepennupoBanue GyHKITmii

129 | 51.8 Pemenue 3agau no teme «Ilupamunay». Pemenue 3agau EI'D

130 | 79.17 | Ananu3 KOHTpOJLHOM paboThl. Koppekius 3HaHuil. YpaBHEHHE KacaTeIbHON K
rpaduxy GyHKINN

131 | 80.18 | YpaBHenwue kacateapbHOU K rpaduky ¢yHkiuu. Pemenune 3amau EI'D

132 | 52.9 | Pewenue 3amau EI'D no teme «llupamunar.

133 | 81.19 | Pemenue 3amau EI'D mo Teme «YpaBHEHHE KacaTeIbHOM K rpaduKy ()yHKITHI

134 | 82.20 | UccnenoBanue (pyHKIIMI HAa MOHOTOHHOCTH M 3HAKOIIOCTOSTHCTBO

135 | 53.10 | Yceuennas nupamua. [Inomnians 60K0BOH MOBEPXHOCTH YCEUSHHON MUPaMUIBI

136 | 83.21 | UccnenoBanue (pyHKIIMH HAa MOHOTOHHOCTH M 3HAKOIIOCTOSTHCTBO

137 | 54.11 | Cummerpus B npocTpancTBe. [loHATHE TPAaBMIIBHOTO MHOTOIPaHHUKA.
DJIEeMEHTHl CAMMETPUU NPAaBUIbHBIX MHOTOTPAHHUKOB

138 | 84.22 | Touku 3KCTpEMyMa.

139 | 85.23 | Touku 3KCTpEMyMa U UX HAXOXKACHUE

140 | 55.12 | KonrpoasHas padbora Ned «cMHOI'OI'PAHHUKI»

141 | 86.24 | Iloctpoenue rpagukoB HyHKIMHA

142 | 56.1 AHanmm3 KOHTpobHOM paboTel. Koppekius 3Hanmii. [loHsTre BekTOpa

143 | 87.25 | Iloctpoenue rpadukoB ¢pynkumii. O6001IIeHHE MaTepuaia

144 | 88.26 | KonrponbHas padota Ne5 «IIpumeHeHre mpon3BOAHON K HCCIICIOBAHUIO
byHKIHI

145 | 57.2 [Tonsitue Bektopa. JyinmHa BekTopa. KomnHeapHbie BEeKTOpbl. PaBeHCTBO
BEKTOPOB

146 | 89.27 | Ananu3 KOHTpOIBbHOM paboThl. HaxoxxaeHne HanOobIIero 1 HAMMEHBIIETO
3HAYCHUI HETPEPBIBHOW (PYHKITMU HA TPOMEIKYTKE

147 | 58.3 CrnoxeHue ¥ BBIYMTaHUE BEKTOPOB. CyMMa HECKOJIBKHX BEKTOPOB

148 | 90.28 | HaxoxneHue HauOOIBIIIETO M HAUMEHBIIET0 3HAYCHUH HEPEPHIBHOW (QYyHKIIUN
Ha POMEXYTKE

149 | 91.29 | 3amaum EI'D Ha HaxokeHHe HaMOOIBIIIETO M HAMMEHBIIIETO 3HAUYEHUN Helpe-

PBIBHOM (DYHKITMH HA IPOMEKYTKE
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150 |59.4 YMHOXEHHE BeKTOopa Ha yuciio JlefcTBUs HaJl BEKTOpaMu

151 92.30 | 3amauyn Ha HaXOXKIEHUE HAMOOJIBIINX U HANMEHBIINX 3HAYCHNI BEJINYNH

152 | 60.5 Kommnanapueie BekTops! [IpaBuiio ciokeHust Tpex HEKOMILIAHAPHBIX BEKTOPOB
(mpaBwmIIO Mapauieenunesaa),

153 | 93.31 | Konrponbnas padora Ne6 «Haxoxaenue HanOOIbIINX U HAUMEHBIIIUX
3HAYECHHUM BEITMYHUH)

154 | 94.1 AnHanu3 KOHTpoJbHOHM paboThl. Pemenue 3agau EI'D Ha HaxoxaeHne
HanOOJIBIIIETO0 U HAUMEHBIIIETO 3HAYCHUS (DYHKITNH

155 | 61.6 | Pa3noxeHue BEKTOpa 110 TpEM HEKOMILIAHAPHBIM BEKTOpaM, I.41.

156 |95.2 [ToBTropenne. Koppekuus 3nannii. DyHKIIUU U WX rpaduKu

157 |96.3 [ToBTropenne. Koppekuus 3nanuii. YncmoBeie pyHKITUN

158 | 62.7 Pemenne 3amau. «BEKTOPbBI B IIPOCTPAHCTBE)Y. Pemenune 3agau EI'D

159 |97.4 ITosTopenne. Koppekuums 3nanuii. Tpuronomerpudeckue GyHKITHHA

160 | 63.7 | KonTpoabHasi paboTa 3a roj

161 | 98.5 OCHOBHBIE TPUTOHOMETPUUECKHIE (POPMYIIBI.

162 | 64.8 3auer no Teme «BEKTOPLI B IIPOCTPAHCTBE»,

163 | 99.6 | IloBTOopenue. TpuroHoMeTpUuECKUE ypaBHEHUS

164 | 65.2 [ToBTropenue. Koppekmus 3nanmii. Pemenne 3amad mo teme«BEKTOPHI B
ITPOCTPAHCTBE»

165 | 100.7 | Ilpeobpa3oBaHue TPUTOHOMETPUUECKUX BhIpaxkeHUH. OCHOBHBIE (POPMYITHI
TPUTOHOMETPHH

166 | 101.8 | IlpeoOpa3oBaHue TPUTOHOMETPUUECKUX BHIPAKCHHH.

167 | 66.3 [ToBTOpEHNE. AKCMOMBI cTepeoMeTpuH, M. 1-6. [lapamienbHOCTD NPSIMBIX U
IUIOCKOCTEH, 1. 7-13

168 | 102.9 | IlpomexyTouHas atTecTanus. Kontpoashas paéora B popme EI'D

169 | 67.4 [ToBTopenue. [lepneHIUKYISIPHOCTH MPSAMBIX U IJIOCKOCTEM, mi. 14-18

170 | 68.5 IToBTOopenue. JlekapToBbl KOOPJAMHATHI U BEKTOPHI B TPOCTPAHCTBE
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«MaremaTnka: aaredpa u Ha4aJla MATeMaTHYeCKOI0 aHAJIN3a, reomeTpus» A 11 kiaacca,

30

KanengapHo-remaTudeckoe mJIaHMPOBaHUE Y4eOHOI0 NpeaMeTa

170 (3 +2) yacos.

Ne Ne HaumeHoBaHue Jara | Jar
ypo pasneda, riaBbl, Tembl. Tema ypoka no a
Ka mian | ¢ak
y T
1 moayroaue

1 1.1 ITosTropenne. Koppekuus 3nanuii. Tpuronomerpudeckue GyHKITUHA

2 1.1 Bexkrops! B npocTpaHcTBe. PaBeHCTBO BeKTOpOB. Monynb BekTOpa

3 2.2 ITosTopenue. Koppekius 3HaHui. TPUrOHOMETPUYECKHE YPABHEHUS

4 3.3 [osTopenue. Koppekius 3Hanuii. [IpeobpazoBaHus TPUTOHOMETPUYECKHX
BBIPAKCHMII.

5 2.2 CrnosxeHue ¥ BelYUTaHHE BEKTOpoB. CymMMa BEKTOPOB

6 4.4 [Tosropenue. Koppekius 3nanumii. [IponsBonas

7 3.3 YMHOXEHHE BEKTOpa Ha YUCIIO.

8 5.1 [TonsiTue KOpHS n- 1 CTENIEHU U3 HATYPAJIBHOTO YKUCia

9 6.2 IloHsATHE KOpPHSA N- ¥ CTENIEHU U3 ACHUCTBUTEIBLHOTO YHCIIA

10 4.4 YMHOKEHUE BEKTOPA HA YUCJIO.

11 7.3 OYHKUAH Y = 1y

12 5.5 Kommianapusie Bektopsl. [IpaBuio napamienenumnena

13 8.4 DOyHKIHU Yy = 2/x , IX CBOICTBa U rpaduku

14 9.5 CBolCTBa KOPHA N- ¥ CTENIEHU

15 6.6 PaznioxxeHne BeKTopa 110 TpeM HEKOMILIAHAPHBIM BEKTOpaM

16 10.6 [IprMeHeHne CBOMCTB KOPHS N- i CTENEHU NMPU BBIYUCICHUSIX

17 7.7 Konnuneapnsie BekTopbl. Teopema 0 pa3inokeHUu BEKTOpa Mo TPEM
HEKOJUIMHEAPHBIM BEKTOpaM

18 11.7 JInarHocTuyeckasi KOHTPoOJIbHas1 padoTa

19 12.8 Pemienne 3aa4 ¢ UCNOJIB30BAHUEM CBOMCTB CTEIICHEN U KOPHEU N- i CTENICHU

20 8.8 | IIpsmMoyrosibHasi cucTeMa KOOPAUHAT B IPOCTPAHCTBE. JleKapTOBBI KOOPIUHATHI
B IPOCTPAHCTBE

21 13.9 | [IpeobpazoBaHMii MHOTOWICHOB U APOOHO-PAITMOHATBHBIX BBEIPAKCHUM, C
IIOMOILBIO CBOMCTB KOPHS N- 1 CTENIEHU

22 9.9 | KoopauHatsl TOYKH M KOOpJIMHATHI BekTOpa. KoopauHatel BEKTOpa B
IIPOCTPAHCTBE

23 14.10 | IIpeoOpa3zoBaHue BeIpAKEHUH, COEPIKAIINUX PAJTUKAITBI

24 15.11 | IlpumeHeHue CBOMCTB KOPHS N-i CTENIEHU JIJIs1 BBIYMCICHUS 3HAYEHU N YUCITOBBIX
BBIPAKCHUN

25 10.10 | CBs13p MEXIy KOOpJIMHATAMH BEKTOPOB U KOOpJAUHATAMH To4YeK. DopMyra
paccTOosiHUS MEXy IByMsl TOUKaMHU. Pernienne 3a1a4 ¢ IOMOIbIO BEKTOPOB U
KOOpJMHAT

26 16.12 | IIpumeHenue cBOMCTB KOPHS N-i CTENEHH [T peoOpa3oBaHus OyKBEHHBIX
BBIPAXKEHUI

27 11.11 | IlpocTreiimue 3a7auu B KOOpAUHATAX: KOOPJAUHATA CEPEIUHBI OTPE3KA

28 17.13 | [IpeobpazoBaHue BRIpAKEHUN, COACPIKAIIMX PATUKAIIBI

29 18.14 | Crenennble GyHKIINHU, UX CBOMCTBA U rpaduku

30 12.12 | [IpocTelimure 3a7a4u B KOOpJAMHATAX: JJIMHA BEKTOPA MO €ro KOOpANHATaM,

PACCTOSAHUEC MCIKAY ABYMS TOYKaMU
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31 19.15 | IlpumeHeHne CBOMCTB CTEMEHHBIX (YHKUMH K PEHICHUIO YpaBHEHUH

32 13.13 | Meron KoOpAuHAT NPU PENICHUN 3a]1a4

33 20.16 | Ilpumenenue rpaduKoB CTETIEHHBIX (PYHKIMH K PELICHUIO YPAaBHEHUN U CHCTEM
ypaBHEHUH

34 21.17 | BxoaHasi KOHTpOJbHasi paboTa

35 22.1 AHanmM3 BXOJHON KOHTPOIbHOU paboThl. Koppekius 3nanwmii. [TokazarenpHas
byHKIISA

36 14.14 | Yrom Mexay BEKTOpaMu

37 23.2 [Toka3zaTenbHast QyHKIHS

38 15.15 | CkanspHoe npousBeieHue BEKTOPoB. CKaIsipHOE MPOU3BEIECHUE BEKTOPOB B
KOOpAMHATAX

39 24.3 IToxa3zaTenbHast PyHKIIHS, €€ CBOHCTBA

40 25.4 [TokazaTenpHast GyHKIHS, €€ Tpaduk

41 16.16 | ®opmyna BeIYMCIEHUS KOCHHYCA YIJIa MEX/1Yy HEHYJIEBBIMA BEKTOPaMH

42 26.5 [IpumeneHne cBOMCTB M rpaduka MmoxkazareabHON QYHKIIUN K PEIICHUTO
YPaBHEHUI U HEPABEHCTB

43 17.17 | KonrponbHas padota Nel mo reme «MeToa KOOpAUHAT B IPOCTPAHCTBE»

44 27.6 ITokazarenbHble ypaBHeHUs. [IpocTeiinme nokazareibHble YpaBHEHUS

45 28.8 Pemenne cucreM noka3aTebHbIX YPaBHEHUN

46 18.18 | AHanu3 KOHTpOIbHOM paboTel. Koppekius 3Hanmii. Pemenne 3agau EI'D mo
Teme «MeToJ1 KOOpIMHAT B IPOCTPAHCTBE

47 29.9 Penienue cuctem noka3aTeabHbIX HEPABEHCTB

48 19.1 JIBM>KEHHUS: LICHTpalIbHAsi CAMMETPUsI, OCEBasi CHMMETPHsI B IIPOCTPAHCTBE,
3epKajibHasi CHMMETpHUS, apajuieIbHbIA IEPEHOC B IPOCTPAHCTBE

49 30.10 | KontpoasHas pa6ora Nel nmo Teme «Iloka3aTejbHass GyHKIMA.
Iloka3aTenbHble YPABHEHHS»

50 31.11 | Iloustue norapudma. OCHOBHOE JIorapu(pMUIecKOe TOXKIECTBO

51 20.2 VYpaBHeHUs cepbl U IIIOCKOCTU B MPOCTpaHCTBE. POPMYIIa pacCTOSHUS MEKIY
TOUYKAMH, OT TOUKH JI0 TJIOCKOCTH B IPOCTPAHCTBE

52 32.12 | Jlorapupmuueckas GyHKIHS, €€ CBOMCTBA U rpaduk

53 21.3 Tena Bpamenus. [Tousarue nunuaapa. OCHOBHBIE CBOMCTBA MPSMOTO KPYTOBOTO
IIMHAPA

54 33.13 | IlocTpoenue u yreHUe rpaduKoB JorapuPMUIecKux GyHKITHI

55 34.14 | CgoiicTBa sorapumMoB: Jorapupm Npou3BeIeHNs], YACTHOTO, CTEIICHH

56 22.4 Ilnonane MOBEpXHOCTH MPSIMOTO KPYroBOTro iMHApa. PazBepTka mumHapa

57 35.15 | IIpeoOpa3zoBanre u ynpoIeHne BRIPAKECHHH, COAEPKAITUX JIOTapu(PMBbI

58 23.5 CeueHus MWINHAPA: CEYEHNE NapAJUIEIbHO U NEPIEHIUKYISIPHO OCH

59 36.16 | JlorapubmMuueckre ypaBHCHHsI

60 37.17 | OcHOBHBIE METOJIBI PELICHUSI JTOTApUPMHUUECKUX YPaBHECHUN

61 24.6 Tena Bpamenus. [Tousarue konyca. OCHOBHBIE CBOMCTBA IPSIMOTO KPYTrOBOTO
KOHyca

62 38.18 | Pemenue norapudMuuecKux ypaBHEHHUH, C TOMOIILIO PA3IUYHBIX METOJIOB

63 25.7 [Inomaap NOBEPXHOCTH NPSIMOTO KPyroBoro konyca. Pa3seprka koHyca

64 39.19 | Pemenne cucreM Jiorapu)MUIECKUX YpaBHEHHH

65 40.20 | MouuTopuHronasi padora 3a 1 moayroaue (npoguis). Ilpomeskyrounas
arrecraums 3a 1 mosayroaue (0a3za)

66 41.21 | Pemenue cuctem iorapuMUIECKUX CUCTEM ypaBHCHHI

67 26.8 CeueHust KOHYca: CeUEHUE NapaieIbHOE OCHOBAHUIO U MPOXO/IAIIEE Yepes3
BEPILUHY

68 42.22 | Pemenue cucteM JOrapupMHUECKUX YPAaBHEHUH, C TOMOIIBIO Pa3THYHBIX

31




32

METOJIOB

69 27.9 [IpencraBieHne 00 yCEUEHHOM KOHYCE

70 43.23 | OCHOBHBIE METO/IbI pEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB

71 44.24 | Pemenue cuctem JorapupMUIecKux HEPABCHCTB

72 28.10 | Tena Bpamenus. Cdepa u map. [Lnomans noBepxHocTy mapa. CeueHus mapa

73 45.25 | ®opmyna nepexoaa K HOBOMY OCHOBaHHIO Jioraprudma

74 29.11 | YpaBHenue chepsl

75 46.26 | Pemenue ypaBHEHHI ¢ HCIIOJIb30BaHHEM (DOPMYJIBI IIEpexo/1a K HOBOMY
OCHOBaHMIO Jlorapudma

76 47.27 | AuddepenunrpoBanue nokazaTeabHON (QYHKIUI

77 30.12 | B3zaumHoOe pacnosiokeHue chepsl U MII0CKOCTH. M300paXkeHne Ten BpaleHus Ha
IJIOCKOCTH

78 48.28 | luddepenmupopanue sorapuGmMudaeckor QyHKIUH.

79 31.13 | KacarenpHasi INIOCKOCTH K cepe

80 49.29 | JlecaTuuHbIN ¥ HATypaJIbHBIHN JIOTApU(PMBI, YUCIIO €

81 50.30 | KonTpoabHas padora 3a 1 moayroaue. (6aza) [lpomexyrounasi arrecrauus
(mpo¢pub)

82 51.1 AHanu3 KOHTpobHOU padoTel. Koppekius 3nanwmii. [IpeodbpazoBanue
norapu(pMHUIECKUX BBIPAKECHUN

83 32.14 | Ilmomanp cdeprl. Pemenue 3amad ¢ ucmoab30BaHreM (aKTOB, CBSI3aHHBIX C
OKPYKHOCTSIMU

84 52.2 ITepBooOpa3znasi. [IpaBuiia oTeICKaHUS IEPBOOOPASHBIX.

II moayroaue

85 53.3 Heonpenenennprit uaTerpan. Tadmauia OCHOBHBIX HEOTPEIEICHHBIX HHTETPAJIOB

86 33.15 | Pewenue 3aaa4y Ha LUAUMHAP, KOHYC. COOTHOLIEHUS MEXKIY IIOLIAAIMU
MOBEPXHOCTEN MOJTOOHBIX TEl.

87 54.4 [TonsiTne 06 onmpeneIeHHOM WHTErpalie KaK TUIOMAaN KPUBOJTHMHEHHOM
tpaneuuu. [Inomane kpuBonmHeliHoi Tpanenun. @opmyna Herorona-Jleiibnua

88 34.16 | Pemenne 3aga4 Ha map u cepy

89 55.5 ®opmyna HetoToHa-JleiiOHuIa. Beruncienue onpeaeaeHHbIX HHTETPAIOB

90 56.6 Brruucnenne miomnaaen miockux Guryp u o00beMOoB TeJI BPAIICHUSI C ITOMOIIIO
OTIpeICIEHHOTO MHTETrpaja

91 35.17 | O6o6menne 3Hanui o reme «l{unuuap, Konyc, mapy. Pemenne 3agaq

92 57.7 Bropast npousBoiHas U ee PU3UIECKHI CMBICIT

93 36.18 | 3auer no Teme «l{unuHap, KOHyC, map»

94 58.8 KonrposbHnas padora Ne2 no reme «IlepBoodpasHasi u HHTErpan

95 59.1 AHanm3 KOHTpoJbHOU paboThl. Koppekuus 3HaHuid. D1eMeHThl MaTeMaTHuyecKon
CTaTHCTUKH

96 37.19 | Koppekuus 3Hanuil. Pemenue 3agay EI'D no teme «lunuuap, KoHycC, map»

97 60.2 Craructrdeckast 00padoTka gJaHHBIX. TabmudHoe U rpadudecKoe MpeICTaBICHUE
naHHbIX. Pemenue 3a1a4d Ha TabnuyHOE U rpadudecKoe MpeICTaBICHUE JaHHBIX

98 38.20 | IIpocTeiimme KOMOMHAIMA MHOTOTPAHHUKOB M TEJI BPAIICHUS MEXIY COOOM.
Pemnrenue 3a1a4 Ha KOMOMHALIMM MHOTOTPAHHUKA, IMJIMHPA, KOHYCA U IIapa

99 61.3 CrpynnupoBaHHbIHN psig faHHBIX. [[oHsTHE MOJBI UI3BMEPEHUS U €€ KPATHOCTH,
4acTOThl u3MepeHui. [IoHaTHe 0 HOpManbHOM pacnpenencHuu. [lapamerpsl
HOPMAJILHOTO pacrpeaeacHus

100 | 62.4 ®opmylia BEIUUCICHUS BEPOATHOCTH. Pellienne 3a1au Ha onpeeeHue 4acTOThI
Y BEPOSTHOCTH COOBITHIA

101 | 38.21 | KourpoabHas padora Ne2 no teme «lniaunap, konyc, map»

102 | 63.5 [ToouepenHbIl 1 OAHOBPEMEHHBIN BHIOOP HECKOJIBKUX JIE€MEHTOB U3 KOHEYHOTO
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MHOXKeCTBa. BeluncieHue BGpOHTHOCTeﬁ B OIIBITax ¢ paBHOBO3MOXHBIMU
OJICMCHTAPHBIMH UCXOJaMH

103 | 40.1 [TonsTue o6bema Tena. [lomoOHbIe Tena B mpocTpaHcTBe. O0BEM
MPSIMOYTOJIBHOTO mapajuienenumena. Oobem Kyda

104 | 64.6 ITonsatue nepecranoBku. Gopmysa yuciia nepecTaHoBOK. PopMyiia MOITHOU
BEPOSATHOCTH

105 | 65.7 [Tonstue coueranuii. @opmyna uncia coueranuil. [lonstue pazmemeHui.
dopmyia ynciia pa3mMeneHul

106 | 41.2 Haxoxaenne o6beMa npsiMOyroJIbHOTO Mapasuieenune1a

107 | 66.8 Pemenne koMOMHATOPHBIX 337124 110 (POpMYyJIaM BBIYUCIICHHUS COUCTAHUN U
pa3MelEeHU I

108 | 42.3 O6bem pu3Mbl. OObeM NPSMON TTPU3MBI

109 | 67.9 ®dopmyna bmaoma HeroToHa

110 | 68.10 | CoiicTBa OMHOMHHAIBHBIX KO3 duunenToB. Tpeyronsuuk [lackans.
['eomeTpuyeckoe pacnpenenenrne. buHOMHHANIBHOE pacnpeiesieHue U ero
CBONCTBA

111 |43.4 O0bem UIMHAPA

112 | 69.11 | DnemeHTapHbIe U CIOXKHBIE COOBITUS. HenpephiBHBIE CiTydaiiHble BETUYHUHBI.
IToHsiTHE O TUIOTHOCTH BEPOSITHOCTH. PaBHOMEpHOE pacrpeiesieHue

113 | 445 O06beM HaKJIOHHOM MPU3MBI

114 | 70.12 | BeposITHOCTh CYMMBI HECOBMECTUMBIX COOBITHI W MMPOTHUBOIIOJI0KHOTO COOBITHS

115 | 71.13 | IloHsTHE O HE3aBUCUMOCTH COOBITHI. BEpOSITHOCTh M CTaTUCTUYECKAs YacTOTa
HACTYTUICHHUS COOBITHS

116 |45.6 O0BemM TupamMuIbl

117 |46.7 O06beM KoHyca

118 | 72.14 | KonTpoabHasi padora Ne3 no Teme «j1eMeHTbl MATEeMATHYECKOi
CTATHCTUKH, KOMOMHATOPUKHU M TEOPUHU BEPOSITHOCTEI»

119 | 73.1 AHanmm3 KOHTpOJIbHOM paboTel. Koppekius 3Hanuii. Teopembl 0 paBHOCHIBHOCTH
yYpaBHEHUN

120 | 47.8 Haxoxxnenne 00beMOB PU3MBI, TUPAMHUJIBI, KOHYCa

121 | 74.2 TeopeMbl 0 MPOBEPKE U MOTEPE KOPHEMN

122 1 48.9 Penienue 3a1a4 Ha HAXOXAEHUE 0OBEMOB MIPU3MBI, MUPAMUIBI, KOHYCA

123 | 75.3 Pelnienne panmoHanbHbIX M UPPAMOHAIBHBIX YPABHEHUIM

124 | 49.10 | O6wvem mapa

125 | 76.4 Pemienue ypaBHeHH IO TeOpeMaM paBHOCUIIBHOCTH. 3aMEHA YpPaBHEHHS
h(f(x))=h(g(x)) ypaBaerunem f(x)=g(x)

126 | 50.11 | O6beM mapoBOro CErMeHTa, MapoBOTro CJIOs, IIAPOBOTO CEKTOPa

127 | 77.5 Pemenue ypaBHeHuii. MeToJ pa3noskeHus Ha MHOXUTEIN

128 | 51.12 | Ilnmomans cdepbl

129 | 78.6 DyHKIIUOHATBHO-TPAdUIECKUN METOJ] PEIICHUST YPAaBHEHUHN

130 | 52.13 | Pemenue 3a7a4 Ha HAXOXKJIEHUE 00bEeMa MIapa

131 | 79.7 Penienue ypaBHEHHI pa3IuyHOTO BUAA

132 | 53.14 | Pemenue 3a7a4 Ha HAXOXKJEHUE 00bEMa IIIAPOBOTO CETMEHTA, CJIOs, CEKTOpa

133 | 80.8 Pemenue 3a1a4 Ha JBUKEHHE U COBMECTHYIO PaOOTY C MOMOIIBIO TUHEHHBIX U
KBAJIDATHBIX YPABHCHU U CHCTEM

134 | 54.15 | Ilpo6Gublii 3x3amen B popme EI'D

135 | 81.9 Pelienne HepaBeHCTB ¢ OJTHOM MepeMEHHON. PaBHOCUIIbLHOCTh HEPABEHCTB.
Meto HHTEPBAIOB

136 | 55.16 | Pemenne 3ama4d mo teme «O0LEMY

137 | 82.10 | PemieHue HepaBEHCTB METOJJOM BBEJIEHUSI HOBOW NIepeMeHHOil. MppalinoHaibHble
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HEpaBEHCTBA
138 | 83.11 | Pemenue HEpaBEeHCTB C MOTYJIEM.
139 | 56.17 | O6o6meHne n3yuyeHHOro Marepuana, Pemenue 3anad mo remMe «O0BbeM»
140 | 84.12 | YpaBHEHUA C IBYMs IEPEMEHHBIMHU.
141 | 57.18 | KonuTpoabHasi pabotaNe3 no teme «O0bem»
142 | 85.13 | HepaBeHcTBa ¢ AByMs IEpEMEHHBIMH, H300pXKEHNE MHOKECTBA UX PEIICHUN Ha
KOOPAMHATHOW INIOCKOCTH
143 | 86.14 | Cucrtembl ypaBHeHUH. PelieHre mpoCcTeHIMX CUCTEM YPaBHEHUM C IBYMSI
HEH3BECTHBIMH
144 | 58.1 [ToBTOpEHNE. AKCMOMBI CTEPEOMETPHUH
145 | 87.15 | KonTponbsHas pabotaNe4 mo TemMe «YpaBHeHUs U HepaBeHCTBA. CUCTEMBI
YPaBHEHUU U HEPABEHCTB)
146 | 59.2 IToBTopenue. [1apannenbHOCTh NPAMBIX, TAPAJIIETBHOCTD MPSIMON M MIIOCKOCTH
147 | 88.2 Amnanu3 KOHTpoJbHOM paboTsl. Koppekuus 3nanuii. [loBTOpeHne TeMbI «
CTeneHu U KOpHU»
148 | 89.3
149 | 60.3 IToBTopenue. [1apanienbHOCT MIOCKOCTEMN
150 ]90.4 IToBTopenne. CteneHn U KOpHU
151 | 614 IToBrOopenue. IleprneHIUKyIAPHOCTD IPSIMON U IIIOCKOCTH. Teopema o Tpex
NEepIEeHIUKYIIsIpax
152 | 91.5 [ToBTropenue. [lokazaTenbHble PYHKIUU
153 ]92.6 IToBTopenwue. Jlorapudmudeckue ypaBHEHHS
154 | 62.5 [loBTOpEeHMNE. Yroa Mexay NpsIMON U IUIOCKOCTBIO. JIByrpaHHbIi yroi
155 |93.7 IIpomeskyTounas arrecrauusi. KonrposabsHas pabora
156 | 63.6 [ToBTOpenue. [lepneHANKyYISIPHOCTD MIIOCKOCTEN
157 | 94.8 [ToBTopenue. Jlorapupmuueckne ypaBHEHHs U HEpaBEHCTBA
158 195.9 IToBTOpeHue. Pemenue cucteM nokazaresibHbIX YPABHEHUN U HEPABEHCTB
159 | 64.7 [ToBTopenue. [Ipu3ma. Beruucnenue 31eMeHTOB IPOCTPAHCTBEHHBIX (DUTYD
(pebpa, TraroHaJu, yribl
160 | 96.10 | IloBropenue. TpuroHoMeTprueCcKre ypaBHEHNs U HEPABEHCTBA
161 | 97.11 | IloBTopenue. [leppooOpa3Has u MHTETpaI
162 | 65.8 [ToBTopenue. [1nomans NOBEPXHOCTH NPU3MBbI, THPAMHIbI
163 | 98.12 | [loBropenue. Pemienue 3aganuii OTKpeITOro OaHka 3agaHuii (ypaBHEHUS U
HEPaBEHCTBA)
164 | 66.9 [ToBTopenune. O0beM NUIUHAPA, KOHYCA U [Tapa
165 | 99.13 | IloBTopenue. Pemenue 3ananuii OTKphITOro 0aHKa 3agaHuil (mpeoOdpa3zoBaHue
BBIPAKEHUI )
166 | 100.1 | IloBTopenue. Pemenue 3anannii OTKpHITOro OaHKa 3aaHUi (TEKCTOBBIC 3aa9H)
4
167 | 67.10 | KouTtpoabHasi padora Ned «AToropasi KOHTPOJbHasi padoTa»
168 | 101.1 | IToBropenue. Pemenue 3a1anuii OTKpHITOTro OaHKa 3a1aHui (IpUMEHEHNE
5 TIPOU3BOTHOM )
169 | 68.11 | UToroBo-o6006maromuii ypok 3a Kypc CTepeoMeTpHH
170 | 102.1 | UToroBo-obobmuiaromuii ypok 3a kypc 11 kiacca
6
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Y4eOHO-MeToaM4YecKoe U MATEPUATIbHO-TEXHUYECKOe o0ecneyeHne y4eOHoro

npeaMeTa

HopMaruBHBIE TOKYMEHTEI (IPOTPAMMEI)

1.

®denepanpHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit @enepanuny» ot 29.12.2012 roma Ne 273-03
«O06 obpazoBanuu B Poccuiickoit @enepanumy.
@I'OC COO (mpuka3 06 n3menenusx ot 31.12.2015 r Nel1578).

OcHoBHas oOpa3oBarenbHas TporpamMma cpeanero oomero obpazoBanmsi MOAY «COIII
Ne52 r. Opckay.

ABtopckas nporpamma: [Iporpammer. Matemartuka. 5 — 6 kiaccsl. Anredpa 7 — 9 knaccel. AnreOpa
W Havasa martematudeckoro aHamm3a. 10 — 11 xmaccer / aBT. — coct. M.M. 3ybapeBa, A.T'.
Mopakosuu. — 3-€ u3a., crep. — M.: Muemosuna, 2011.

. T'eometpus. Coopauk padounx mporpamm 10 — 11 kmaccel. ba3oBbiii U yriyOJIeHHBIH ypOBHU. /

cocraButens T. A. Bypmuctposa. — M.: IIpocBemienue, 2015.

Y4yeOHO — METOANYECKUI KOMILIEKT

1.

10.

11.

12.

Anrebpa u Hauana Matemaruyeckoro aHanuza. 10-11 xmaccel. B 2 4. Y. 1. YueOHuK ans yyamumxcs
o01eo0pa3oBaTeNbHBIX YUpexaeHui (6a30BbIii ypoBensb) / A.I'. MopakoBud. — 14 -e u3sa., gor. — M.:
Mmuemosuna, 2020.

Anrebpa u Hadasa matematudeckoro aHanmsa. 10-11 kmacceer. B 2 4. U.2. 3amayHuk 11 ydanmxcs
0011e00pa3oBaTeNbHBIX yupexkaeHuil (0a30Bbiid ypoBeHs) / A.I'. MopakoBud. — 14 -e u3a., ucnp. u
norr. — M.: Maemo3suna, 2020.

Anrebpa m Hayasa matematudeckoro anamusa. 10-11 kmacc (6a30BbI YpOBEHB): METOIUYECKOE
noco6ue st yaurens / A.I'. Mopakosud, [1.B. CemenoB. — M.: Muemo3uHa, 2020.

Anrebpa u Haudana maremaTnuyeckoro aHanuza. 10 kiacc (0a3oBbIif ypoBeHb). CaMOCTOSATENbHBIC
paboThI s ydyanmxcst oomeoOpa3oBaTesbHbIX yupexaenuii / JI. A. Anekcanaposa; mox pen. A. I
MopakoBuya. — 7-e u3na., crep. — M.: Muemo3una, 2012.

. Anrebpa u Havanma maremarmdeckoro aHanuza. 10 kimacc. KoHTponbHBIE paObOTHI ISl ydaluxcst

0011e00pa3oBaTeNbHBIX YUpekaeHu (06a30Bwiii ypoBenb) / B. W. I'mu3Oypr; moxm pen. A. T.
MopakoBuya. — 2-e u3a., crep.— M.: Muemosuna, 2012.

Anrebpa n Hadana aHanmuza. 10-11 kmaccel: TemaTudeckue TeCThl M 3a4€Thl I 001Ie00pa3oBar.
yupexaenuit/ JI.O.Jlenumesa, T.A.Kopemkosa; Iloxg pea. A.I'MopakoBuya. — 2-¢ U31., UCHp. U
nom. — M.: Muemo3uHa, 2005.

VYueonuk ['eomerpus, 10-11: Yueb. s obmeodbpaszoar. yupexaenuii/ JI. C. AtanacsH, B. ©.
Byrysos, C. b. Kagomues u np. — M.: IIpocsemenue, 2020.

Meroanueckoe mocooue mis yaurens. C.M. Caaksn, B.®. Byry3os. U3ydenue reometpun B 10 —
11 xi1.: MeToaMuecKre peKoMeHaaIuu K yaeOuuky. Kaura mist yaurens / M.: [Ipocsemenune, 2004.
Kontponbabie pabotsl mo reometpun: 10 kmacc: k yaueonuky JI.C.Atanacsna, B,®, byry3ona, C.b.
KamommeBa u np. «['eometpuslO-11» / FO.I1.dyaaunsa, B.JI.Kponrays. — M.: M3natenbcTBo
«Ox3ameny, 2009

I'eomerpus. 10 xmacc. PaGowas Tterpans. Ilocobme g ywammxcs o0mieoOpa3zoBaTeIbHBIX
yapexaeHuii. bazossiii 1 npoduinsHbIi ypoBHH. / FO.A. I'nazkos, .M. FOnuna, B.®. byty3os — 4
u3a. — M.: IIpocsemenue, 2010r.

3agaun no reometpuu s 7-11 kmaccos, JI.C. Artanacsn, B.®. byry3os, FO.A. ['ma3zkos, B.b.
Hekpacos, N.1. ¥Oauna. — M.: [Ipoceemenue, 2007.

Junaktrueckne Mmatepuaisl mo reomerpun st 10 knacca/b.I'.3uB. — M.: IIpocBemenue, 2016.
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13. Iunaktudeckue MmaTepuaisl mo reomerpun s 11 knacca/b.I.3uB. — M.: [Ipocsemenne, 2016

JlonmonHHUTEIbHAS IUTEPATYPa IS VIAIIMXCS

1.

Anrebpa W Hauvana aHanu3a. TecThl A TPOMEXYTouHOW artrectarmuu B 10-m kiacce. Ilox
penakuueit G.d . JIsicenko. PocroB-na-Zlony: Jlernon-M, 2008.
Anrebpa W Havaja aHanm3a. TecThl UIg MPOMEXYTO4UHOHM arrectanuu B 11-m xmacce. Ilon
penakuueit G.d . JIsicenko. PocroB-na-Zlony: Jlernon-M, 2008.

Maremaruka: Crepeometpust: OddexTuBHBIE MeTOABl pemeHus 3axad: Ilocobue s
camocTtosTensHoi noaroroBku//.M.besyxoB u ap. — M.: IIpocsemenne, 2012.

I[OHOJIHI/ITGJ'H:HBIC 1ocoous JJIA YIUTCIIA

1.

2.

3.

4.

[Toypounsie paspaboTrku 1o anrebpe u Havanam anammsa: 10,11 xmace/ Pypykun A.H.,
Macnenaukosa N.JI., Mummna T.I'. — M.: BAKO, 2011.

VYyuMcsi TBOpUECKH MBICTUTH Ha ypoKax MaTeMaTHKHU: mocobOue ais yuutened o0meo0pa3oBart.
yupexaenuii/ M.JO.1lly6a. — M.: [Ipocsemienue, 2012

[Toypounsie pazpadborku no reomerpun: 10,11 xmace / Coct. B.A.SIposerko. — M.: BAKO, 2010.
Knura npeanaszHavena s yuyuTeneu, npenonarmumx reomerputo B 10—11 kmaccax mo yueOHUKY
aBTopoB JI. C. Aranacsna, B. @. byry3osa, C. b. Kagomuesa, JI. C. Kucenesoii, 3. I. [lo3Hska.
A.I1. Epmoga, B.B. T'ono6opoasko CaMOCTOSITEIbHBIE M KOHTPOJIBHBIE PAOOTHI TT0 TEOMETPHUH TSI
10,11 ki1. (pa3HOYypOBHEBbIE AUIAKTHUeCKUe MaTtepuaisl) / M.: Unekca, 2012.

JINNAKTHKO — TEXHOJIOrnYeckoe obecrieueHue yueOHOro npolecca

1

2.
3.
4

e

Tabmuup! o anredpe aist 10-11 xmaccos.

Tabmuret mo reomerpun st 10-11 kiaccos.

[TopTpeTsl BbIAAIOMUXCS A€STEIEH MATEMATHKHU.

Konrponsnsie padotsr Nel — Nel3 B 10 kinacce (13 Hux 8 paboT oTHOCATCS K pasneny «Anredpa u
Hayajia MaTeMaTHIeCKOro aHam3ay, 5 — Kk pazaeny «I'eomerpus), Nel-12 (13 HUX 7 paboT
OTHOCSTCS K pa3ieny «Ayredpa v Hayaia MaTEMaTHYECKOTO aHalln3ay, 5 — K pasaery «[ eomeTrpusi)
HNuTepakTuBHas 10CKa

Kommnbrorep

HNuTepHET — pecypChbl YUUTEIS

1.

SN

MunuctepctBo obpazoBanus P®. — Pexum pocrtyma: www.informika.ru;  www.ed.gov.ru;
www.edu.ru

®denepanbHbI HHCTUTYT MEJArorH4ecKux u3Mepenuit. — Pexxum moctyma: www.fipi.ru
O06pa3zoBaTenbHBIN TOPTA 1711 MOArOTOBKH K dKk3ameHaMm JI.I'ymuna Cnam EI'D. — Pexxum nocryna:
https://ege.sdamgia.ru/

OOpa3zoBaTenbHBI TOpTaN Ul TMOATOTOBKM K 3k3ameHam A.A.Jlapuna — Pexum nocryna:
http://alexlarin.net/

MOCKOBCKHI HHCTUTYT OTKPBITOT0 00pa3oBaHus. — Pexum noctyna: www.mioo.ru

TectupoBanue online: 5-11 kmaccel. — Pexxum nocryna: www.kokch kts.ru/cdo

ApxuB y4eOHBIX Iporpamm HH(popMaIoHHOTro oopazoBarenbHoro nopraina «RUSEDU!y. — Pexum
noctymna: www.rusedu.ru

Bcest snemenTapHas maremaruka. — Pexxum nocryna: www.bymath.net
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Iludpossie oOpaszoBarenpHble pecypcesl (LIOP)
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10.

11

14.

15

17.

O6pazosatenbHbIi moptan «CUPUYCy : https://sochisirius.ru/

NHuTtepHer-nopran Beepoccuilckoi oIMMIManbl MKOJIBHUKOB. — Pexxum nocrymna:
www.rusolymp.ru

Bcepocculickue 1ucTaHIIMOHHBIE SBPUCTHYECKUE OJMMITHA/IbI IO MaTEMAaTHUKe. — Pexxum nocryna:
www.eidos.ru/olymp/mathem.index.htm

HNudopmannoHHO-TIONCKOBas cucTeMa «3agaun». Pexxum nocryna: www.zadachi.mccme.ru.easy
3anaun: “THPOPMAIIMOHHO-TIOMCKOBAs CHCTEMa 3aj1ad 110 MareMartuke. — PexxuMm gocrymna:
www.zadachi.mccme.ru

KonkypcHble 3a1aun o MaTeMaTHKe: CIPaBOYHUK M METO/bI pelleHus. — Pexxum gocrymna:
www.mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

Matepuasbl (OJTHBIE TEKCThI) CBOOOIHO PaCIPOCTPAHIEMbBIX KHHUT IO MaTeMaTHKe. — Pexum
nocrymna: www.mccme.ru/free-books

Matemaruka J1j1s IOCTYMAOIIKX B By3bl. — Pexum noctyna: www.matematika .agava.ru
BrImycKkHBIE U BCTYMUTENBHBIC 9K3aMEHBI 110 MATEMATHKE: BAPUAHTHI, METOJUKA. — Pexum
noctymna: www.mathnet.spb.ru

OnuMnuaaHbie 3a/1a49M 10 MaTeMaTuke: 0a3za JaHHBIX. Pexum moctyna — Pexum moctyna
www.zaba.ru

. MockoBckre MaTeMaTHYECKHUE ONMMITHABL. — Pexum moctyna: www.mccme.ru/olympiads/mmo
12.
13.

BupryanpHas mkoa voHOTO MaTeMaTHKa. — Pexum goctyna: www.math.ournet.md/indexr.htm
bubnmoTteka 311eKTpOHHBIX Y4eOHBIX TOCOOUI 10 MaTeMaTuke. —Pexxum poctyna:
www.mschool.kubsu.ru

O6pazoBarenbHblil moptan «Mup anredpbsi». — Pexxum noctyna: www.algmir.org/index.html

. CnoBapu BCD paznuunbix aBTopoB. — Peskxum noctyma: www.slovari.yandex.ru
16.

OTIOABI, BHITIOJIHEHHBIE C UCIIOIB30BAaHUEM COBPEMEHHON KOMIbIOTepHO# 3D-rpaduku,
YBJIEKATEJIBHO U HHTEPECHO PACCKa3bIBAIOIINE O MAaTEMATHKE U €€ IPWIOKEHUAX. — Pexum
nocrymna: www.etudes.ru

3aouHas (pu3zukKo-MareMaTuyeckas mkosa. — Pexxum mocrymna:
www.ido.tso.ru/schools/pgysmat/index.php
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