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IMosicuuTeIBLHAS 3aIMCKA

Pabouas mporpamma npeamera «Matemaruka: anredpa U Hadajla MaTEeMaTHYEeCKOTO aHaJH3a,
reoMeTpus» (0a30BbIH YPOBEHB) 00s13aTEIHLHON PEeIMETHON o0acTn «MareMaTuka U HHPOPMATHKA»
IUIS cpeliHero o0miero oopasoBanus pazpadboTana

- B coorBeTcTBHU ¢ DepepanbHbIM TOCYAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
cpeaHero oomero oOpa3oBaHUs, YTBEP)KIEHHBIM MpPHUKa30M MuHHCTEpCTBa 0Opa3oBaHMA M HAYKU
Poccuiickoit ®enepanun ot 17 mass 2012 roga Ne 413 (¢ W3MEHEHUSAMH W JIOMOJHEHUSIMH OT 29
nexaopst 2014 ., 31 nexadps 2015 1., 29 urons 2017 r., 11 nexadpst 2020 roga Ne712);

- ¢ y4éTroM [pHUMEpHOW OCHOBHOW 00Opa3oBaTEIbHOM NPOrpaMMBbl CPEIHEro OOIero
oOpa3oBanus (0J00peHHON penieHneM ¢eaeparbHOro y4eO0HO-METOJAMYECKOTO OOBEIUHEHUS TI0
obmemMy oOpa3oBanuro (mpoTokos OoT 28 wuroHs 2016 1. Ne 2/16-3); mpuMepHOW MpOTrpaMMBbI
BocriuTaHust (0ZOOpeHHO# pemieHneM (eaepanbHOTO y4eOHO-METOIUYECKOT0 OOBETUHEHHS I10
obmemMy oopazoBanuio (mpoTokost oT 2 utoHs 2020 1. Ne 2/20).

B coorBerctBunm ¢ npussatod KoHuenuuen pa3BUTHS MaTeMaTH4ecKoro oOpa3oBaHHS B
Poccuiickoit ®enepanun, MaTeMaTHUecKoe OOpa3oBaHHWE pelIaeT, B YaCTHOCTH, CIIEAYIOIIHe
KITIOYEBBIC 3aJ[au: «IPEAOCTABIATh KAXKAOMY OOYYaromEMYCsi BO3MOXKHOCTb JIOCTHKECHHUS YPOBHS
MaTEMaTHYeCKUX 3HAHUM, HEoOXOauUMOro [uis JallbHEWINed yCHelmHOW »KW3HU B OOIIECTBEY;
«obecnieunBaTh HEOOXOJMMOE CTPAHE YKCIO BBITYCKHHKOB, MaTeMaTW4ecKasi IMOATOTOBKA KOTOPBIX
JOCTaTOYHA ISl MPOJOJKEHHs] 00pa3oBaHUsl B Pa3IMYHBIX HANpPaBICHUSX U JUIS MPaKTUYECKOU
NESTEeNbHOCTH, BKJIOYAs NPENoJaBaHHE MaTeMaTHKH, MaTeMaTHYeCKHWEe HCCIEeIOBaHus, paboTy B
chepe nHGOPMAITMOHHBIX TEXHOJOTHHA U JAp.»; «B OCHOBHOM OOIIEM U cpefaHeM o0iieM oO0pa3oBaHUU
HE00X0IMMO TPETYCMOTPETh MOATOTOBKY OOYUYAIOMIMXCSl B COOTBETCTBUH C MX 3alPOCaMHU K YPOBHIO
MOATOTOBKM B cdepe MaTemMaruueckoro ooOpa3zoBaHus». COOTBETCTBEHHO, BBIICIAIOTCS TpU
HaNpaBJICHUs TPEOOBAHMIA K Pe3y/IbTaTaM MaTEMAaTUIECKOTO O0Opa30BaHHMS:

1) mpakTHKO-OpUEHTUPOBAHHOE MaTeMaTHYeCKoe 00pa3oBaHue (MaTeMaTuKa JIIsl KU3HH);

2) MaTeMaTHKa JAJIsl UCTI0JIb30BaHUS B MPOdecchy;

3) TBOpueCKOe HanpaBJi€HHE, HA KOTOPOE HalEJIEHbl T€ 00y4aroUIuecs,, KOTOpble IUIAHUPYIOT
3aHUMAaThCS TBOPUECKOHN U HCCIIEN0BATENbCKON paboTol B 001acTH MaTeMaTHKH, (PU3UKH, SKOHOMHUKHU
U ApYTuX 00J1acTX.

Ha 6a3oBom ypoBHe:

— Bomyckauk mayyumca B 10-11-m kjaccax: /uis MCHONB30BaHUS B MOBCEIHEBHOM >KU3HHU H
obecrieueHrsT BO3MOXXHOCTH YCIEIIHOTO TIPOAODKCHUS O00pa3oBaHUsS IO CHEIUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJHBIM HCIOIH30BAaHUEM MATEMATHKU.

—  BrwimyckHUK nonyuum 603moyxcnocmev nayyumsca B 10-11-m kmaccax: s pa3BUTHSA
MBIIUJICHHSI, HCIIOJIb30BAHUS B TOBCEIHEBHOW JXU3HM W 00ECNEYeHHsS BO3MOKHOCTH YCIEITHOTO
MPOAOJIKCHUA O6paSOBaHI/I$I M0 CICHUAIBHOCTAM, HC CBA3AHHBIM C IPHUKIAAHBIM HCIIOJIb30BAHUCM
MaTeMaTHKU

Ienn ocBOeHUS MporpamMMbl 6a30BOT0 YPOBHSA — 00ECIIEYCHNE BO3MOKHOCTH HCITOIB30BAHHUS
MaTEeMaTHYeCKUX 3HAHUM M yMEHHUH B TIOBCEJHEBHOW KMU3HM M BO3MOXKHOCTH YCIEIIHOTO
IMPOAOJIKCHU A O6p330BaHI/I$I o CrneuuajibHOCTAM, HE CBA3AHHBIM C IIPHUKIIAAHBIM HCIOJIb30BAHUCM
MaTEMAaTHKH.

KomnieHcupyromasi 06a3oBasi TporpamMma COACPXKHUT PACIIMPCHHBIA OJOK IOBTOPEHUS H
MpeHa3HaueHa AJs TeX, KTO M0 Pa3IUYHbIM MPUYMHAM ITOCIe OKOHYAHUS OCHOBHOM IIKOJIBI HE UMEET
HOCTaTOqHOﬁ MOATOTOBKM JIA YCIICHIHOT'O OCBOCHHA pa3aciioB anre6p1;1 1 Ha4dYaJl MaTECMAaTHUYCCKOTO
aHalM3a, TEOMETPHUM, CTATHCTUKH W TEOPUU BEPOSTHOCTEH MO TMporpaMme cpenHed (TMOoTHOM)
00111e00pa30BaTEIbHON IITKOJIHI.

[TporpamMmma mo mareMaTuke Ha 0a30BOM ypOBHE MpeIHA3Ha4YeHa ISl 00y4aroluxcs cpeaHen
IOKOJIbI, HC UCHBITEIBABIINX CCPBE3HBIX BaTPYJIHGHI/Iﬁ Ha OpCAbIAyHICro ypoBHsA 06yqu1/I5[.

OOyyaronuecs, OCYIIECTBISIONIME O0yuyeHHuEe Ha 0a30BOM YPOBHE, JOJDKHBI OCBOMTH OOIIHE
MAaTE€MaTUUCCKHUEC YMCHHA, HeO6XOJII/IMI)Ie IJid ’)KU3HU B COBPEMCHHOM O6HIGCTB€; BMECTEC C TEM OHH
MOJIY4al0T BO3MOXKHOCTh U3YYUTh MPEAMET IITY0Ke C TeM, YTOOBI B JallbHEHIIIEM MPU HE0OXO0TUMOCTH
M3y4aTh MaTEMAaTHKY JUIsl MPOPECCUOHAIBHOTO TPUMEHEHHS.
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[Tpr m3yyeHun mareMaTHKH OOJbIIOE BHUMAaHME YIENAETCS Pa3sBUTHIO KOMMYHUKATHBHBIX
ymeHu#t (popMmynupoBaTh, apryMEHTHPOBATh U KPUTHKOBATH), (POPMUPOBAHHIO OCHOB JIOTHYECKOTO
MBILIUIEHUS] B YaCTH IPOBEPKH HCTUHHOCTH M JIOXKHOCTH YTBEPXKAEHUH, NOCTPOCHUS MPUMEPOB U
KOHTPIPUMEPOB, HLEMOYEK YTBEPKICHUU, (OPMYIUPOBKH OTPHULIAHUH, a TakkKe HEOOXOIUMBIX M
JOCTaTOYHBIX YCIOBMH. B 3aBUCMMOCTH OT ypOBHS NIpOrpaMMbl OOJbllE€ WM MEHbIIE BHUMAHUS
yAEISETCsl YMEHUIO pabdoTaTh MO aJrOPUTMY, METOAAM IOMCKA aIrOpUTMa U ONPEIAEICHHUIO IPAHULL
IPUMEHUMOCTH aIropuT™MOB. TpeboBaHus, chopMynupoBaHHble B pa3zaeine «['eomeTpusi», B OombIei
CTEMIEHH OTHOCSATCS K Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUN U rpaUIeCKUX METOJI0B, YEM K
(bopMabHOMY ONMCAHUIO CTEPEOMETPUUECKUX (PAKTOB.

[Tporpamma yuebHoro npeamera «Martemaruka: ainredbpa 1 Hayajla MaTEMaTHYECKOTO aHaJIK3a,
reoMeTpus» (0a30BbI YpOBEHb) peaiu3yeTcsi B paMKax IpeAMETHON obmactu «MaremaTuka u
uHpopmatuka». TemaTuueckoe IUIAHUpOBaHME pa3paboTaHO C y4yeToM paloueil Iporpammbl
BOCIIUTAHMS.

KonnuecTBo yacoB Ha U3y4yeHUE IPOrpaMMBI 110 rojiaM 00y4EHUs:

Kuaace KoJ1-Bo yacoB B Heaes110 Kos-Bo yacoB B roj
10 xmacc 4 136
11 xiacc 4 136
Hroro 8 272

CopepxaHue ¥ IUTaHUpYEMbIE pe3yibTaThl pabodeld MporpamMmbl MO Y4eOHOMY MPEAMETY
«MaremaTuka: ainrebpa ©W Hadyaja MaTeMaTHYeCKOro  aHaimW3a, TCOMETpHs» HE  HIDKE
COOTBETCTBYIOIIUX COJEp)KaHUS U IUJIAHUPYEeMbIX pe3ynbratoB dDenepanbHoil 00pa3oBaTenbHON
MPOrpaMMbl  OCHOBHOTO  0OIero oOpa3oBaHUWs, YTBEPXKIACHHOHW MpHKa3oM MUHUCTEPCTBA
npocsenienuss Poccuiickoit @epepamuu ot 18.05.2023 Ne 370 "OO6 ytBepxkaenuu ¢eaepaibHON
00pa30BaTeNLHON MPOTrPaMMBI OCHOBHOTO 00111ero oOpa3oBaHus".

Conep:xaHnue nporpaMmsl y4eOHOro npeamera
«MaremaTuka: ajaredpa 1 Ha4aJia MATEeMaTHYECKOI0 aHAJIN3a, FTeOMeTPHs»
(0a30BBI YPOBEHbD)

10 kiaace

Aure0pa m Ha4YaJIa MATEMAaTHY€CKOI0 AaHAJIN3a

[ToBTOpenue. Pemenue 3amad ¢ HMCIONB30BAHMEM CBOWCTB YHCEN M CHCTEM CYHUCIICHUS,
JNENUMOCTH, IOJIEM M 4YacTei, NPOLEHTOB, MOAYyJIEH uucen. PemieHue 3agady ¢ HCIOIB30BAHUEM
IpaJlyCHOM MEpHI yIia.

Pemenue 3agau Ha JBM)KEHHE M COBMECTHYIO pabOTy C MOMOIIBIO JUHEWHBIX U KBaJpaTHBIX
YPaBHEHUH M UX cHCTeM. Pemenne 3a1a4 ¢ MOMOIIBIO YHCIIOBBIX HEPAaBEHCTB U CHCTEM HEPABEHCTB C
OJTHOM MIEPEeMEHHOM, C MPUMEHEHHEM U300pa’KeHHsI YMCIOBBIX IPOMEKYTKOB.

Pemenune 3amgau ¢ HMCMONBb30BaHUEM YUCIOBBIX (PYHKIMH W uX rpadukon. Mcrnonb3oBaHue
CBOMCTB M TpadUKOB JIMHEHHBIX M KBaJApPaTUYHBIX (QYHKUUH, O0OpaTHONH HPONOPLHUOHATIBHOCTH H

byakIMHn Y = \/; . I'pacdmueckoe penienre ypaBHeHUN 1 HEPABEHCTB.

CreneHb C JEWCTBUTEIBHBIM IOKAa3aTelieM, CBOMCTBA creneHu. [Ipocrelinme mokazaTenbHbIe
ypaBHEHU U HepaBeHCTBa. [lokazaTenbHas QyHKIUS U €€ CBOMCTBA U rpaduk.

Jlorapudm umcna, cpoiictBa sorapudpma. [ecstuunbiii norapudm. Yucno e. Hamypanomwiii
nozapugm. TlpeobpazoBanue morapupMuUecKux BblpakeHH. Jlorapupmuueckue ypaBHEHHS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOICTBa U Irpaduk.

CrenenHast GyHKIHUS U ee CBOKCTBA U Tpaduk. MppanuoHanbHble ypaBHEHHUS.

Memoo unmepeanos ons pewienus HepaseHcma.




IIpeobpazosanus epagukos yukyuii: cosue 60071b KOOPOUHAMHBIX OCeU, PACMANCEHUE U
colcamue, OmpagiceHue OMHOCUMENbHO KOoopOuHamuwlx ocel. I paguueckue memoovl peuieHus
ypasHenuii u HepaseHcms. Pewenue ypagnenuii u nepageHcms, cooepicaujux nepemeHHyr0 noo 3HAKOM
MOOYIS.

Cucmemvl noKazamenbHulX, J102apUBMUYECKUX U UppayuoHarvusix ypaeuwenuu. Cucmemol
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCE.

Bzaummno oopamusie pynxkyuu. I pagpuxu e3aumuo odpammuvix hyukyuil.

Ypasuenus, cucmemvol ypasnuenuii ¢ napamempom.

[TpousBognas ¢ynkuuum B Touke. KacarenpHas k rpaduky ¢yHkuuu. ['eomerpuyeckuil u
¢buzmveckuid  cMbIc  mpou3BoAHOW.  IlpomsBomHbie  sneMeHTapHBIX  GyHKUMA.  [Ipasuna
oughghepenyuposanus.

Bmopas npouseoonas, ee 2ceomempuyeckuii u pusuyeckuti cCMoici.

[TonsiTie O HeENpepbIBHBIX (QYHKOHUSIX. TOYKKM HKCTpemyMmMa (MakCUMymMa W MHUHHUMYMA).
HccnenoBanue srneMeHTapHbIX (YHKIHMM Ha TOYKM OSKCTpEMyMa, HauOojplliee M HauMeEHbIIee
3HA4YeHUE C MOMOUIBI0 MPOU3BOAHON. [locmpoenue epaghuxos Qynkyuii ¢ nOMowbio NPOU3BOOHBIX.
IIpumenenue npouzeooHoll Npu pewieHul 3a0au.

I'eomerpus

[ToBropenue.Penienne 3amad ¢ NpUMEHEHMEM CBOMCTB (UIYp Ha IUIOCKOCTH. 3ajlauyd Ha
JIOKAa3aTeNIbCTBO M ITOCTPOEHUE KOHTPIIPUMEPOB. Mcnonp30BaHue B 3aja4ax IPOCTEUIINX JTOTUYECKHUX
npaBwil. PemieHne 3agad ¢ UCIOJIB30BAaHUEM TEOPEM O TPEYTOJIbHMKAX, COOTHOLICHWH B
MPSIMOYTOJIBHBIX TPEYrOJbHUKAX, (aKTOB, CBS3aHHBIX C YEThIpEXyroJbHUKamu. Pemienue 3agau c
UCHOJIb30BaHUEM (PAKTOB, CBSI3aHHBIX C OKPY)KHOCTSIMU. Pelienue 3a1a4 Ha U3MepeHus Ha IIIOCKOCTH,
BBIUUCIICHHUE JUIUH U IUIOIAAeH. Pewenue 3a0au ¢ nomowpbio 6eKmopos u KOOpOUuHam.

Harmsnas crepeomerpust. @urypsl 1 X u3obpaxenus (kyoO, nupamuna, npusma). Ocnognovie
noHamus cmepeomempuu u ux ceovicmea. CedeHus Kybda u TeTpa’ipa.

Touka, mpsiMast U MJIOCKOCTb B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUM U CIECICTBUSA U3 HUX.
B3anMHOe pacnosnokeHue NpsMBIX M IUIOCKOCTEW B IpocCTpaHcTBe. [laparuienbHOCTh NPSMBIX U
II0CKOCTel B pocTpaHcTBe. M300paXkeHne npocTelmuX NpOCTPaHCTBEHHBIX (PUTYp HA INIOCKOCTH.

Paccrosiaus mexny purypamu B mpocTpaHCTBE.

VYrusl B IpocTpaHcTBe. [lepneHIuKynsIpHOCTD NPSAMBIX U INIOCKOCTEH.

[Tpoexuust purypsl Ha maockocTh. [IpU3HaKK NEPHEeHIUKYISIPHOCTH NPSIMBIX U IJIOCKOCTEH B
IIpOCTpaHCTBE. TeopeMa 0 TpeX MepHeHIUKYIIApax.

Mpuororpannuku. [lapamnenenunea. CBoiicTBa NpsIMOYTOJIBHOTO Mapaienenumnena. Teopema
ITudaropa B mpoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas nupamuja M NpaBWIIbHAs HpU3Ma.
[Ipsimas nupamuaa. DIeMEHThI TPU3MBI U TUPAMUJIBL.

Beruucnenue 3ieMeHTOB IpOCTpaHCTBEHHBIX (uryp (pedpa, JuaroHaitu, yribl).

[Inomane MOBEpXHOCTH NPaBUIIBHON MUPAMU/IBI U IIPSIMOU ITPU3MBI.

Hesuoicenus 6 npocmpancmee: napaiieibHblii NePeHoc, YeHMPAIbHAs CUMMEMPUL, CUMMEMPUsL
omuocumenvHo niaockocmu, nosopom. Ceoticmea ogudicenuti. Ilpumenenue 08udceHull npu peueHuu
3a0auy.

BexTopsl 1 koopauHathl B npocTpaHcTBe. CymMmMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha YHUCIIO,
yroil Mexnay BekTopamu. KosumHeapHble M KOMIUIAHApHBIE BEKTOpBL. Teopema o pasnodiceHuu
6eKMopa no mpem HeKOMNIAHAPHLIM 6EKIMOPAM.

BepositHoCcTh M cTaTucTHKa. PaboTa ¢ naHHbIMH

[ToBTOpenue. Pemienune 3amau Ha Tabnu4HOe W rpaduyuecKkoe TMpeACTaBICHHE IaHHBIX.
Hcnonp3oBaHne CBOWCTB W XapaKTEPHCTHK YHCIOBBIX HAOOpPOB: CpeAHUX, HAWOONBIIETO |
HaUMEHBIIETO0 3HA4YeHHUs, pa3Maxa, oucnepcuu. Pewenue 3adau Ha onpedeieHue uaACmMomvl U
gepossmHocmu cobvimutl. Pewienue 3a0ay ¢ npumeHnenuem KomoOunamopuxu. Pewenue 3adau mna
8bIUUCTIEHUE — BEPOAMHOCMEl  He3A8UCUMBIX — COObIMuUL,  NpUMeHeHue  DOopMYIbl  CIOHCEHUs.
8epOSIMHOCMEl.



Huckpemnvie cnyuatinvlie eenudunvl U pacnpedenenus. Hezasucumvie ciyuaiinvle 6eIUYUHbL.
Pacnpeodenenue cymmol u npouzeedenus He3a8UCUMBIX CYUAUHBIX GETUUUH.

Mamemamuueckoe odxcuoanue u oucnepcus — CayyanuHou  eeauyunvl. Mamemamuyeckoe
oJCUOaHUue U OUCNepCUst CYMMbl  CAYUAUHBIX — GenuduH. [ eomempuueckoe pacnpeodelneHue.
Bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuignvie cnyuaiinvie éenuuunvl. Ilonamue o niomumocmu eeposmuocmu. Pasnomephoe
pacnpeoeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

llonamue o HopmanbHoM pacnpedenenuu. Ilapamempovl HOpManbHOZO pacnpeoenenus.
Ipumepvl cryuaiiHbIX 8eIUUUH, NOOYUHEHHBIX HOPMAILHOMY 3AKOHY (NOCPEUHOCHb USMEPEHU, POCT
uenosexa).

Kosapuayus osyx cayuaiinvix eenuyun. Ilonamue o koagpguyuenme koppensyuu. Coemecmmoie
HaO00enUs 08YX CIYUAUHBIX 8elUdUH. BbiOopouHblil KOIhhuyuenm koppenayuu.

11 kiaace

Auredpa ¥ HaYAJIa MATEMATHYECKOr0 AaHAJIN3A

IToBTOopenue. Pemienue 3agad ¢ MCHOIB30BAHUEM CBOMCTB YMCEI U CHUCTEM CUHUCIICHUS,
JETMMOCTH, JTOJIEN U YacTel, MPOLUEHTOB, MOJIyJIEN yuces. Pemenne 3aa4 ¢ uCrojabp30BaHUEM CBOKCTB
CTeneHEeH W KOpHEH, MHOrOWIEHOB, NPeoOpa30BaHU MHOTOYICHOB M JPOOHO-pAllMOHAIBHBIX
BBIPa)KCHU.

Mopaynb unciia ¥ ero CBOMCTBA.

Pemenne 3amay Ha ABM)KEHUE U COBMECTHYIO Pa0OTY C MOMOIIBIO JTUHEHHBIX M KBAJAPATHBIX
YPaBHEHUH U UX CUCTEM.

Tpuronomerpuueckasi OKpPYXKHOCTb, paduanuas mepa yena. CHHYC, KOCHHYC, TaHTEHC,
Komaueenc TPOU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIACCTBO M CIICICTBHUS U3 HETO.
3HaueHusi TpUroHomerpuueckux Qynkumii g yrmos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

(0, E, E,E, z pan). opmynvl Cr0HCEHUs MPUSOHOMEMPUYECKUX DYHKYUL, (OPpMYIbl NpueeodeHus,
6 4 3
dopmynel 0801iHO20 apeymeHma..

Hymn  QyHKIMHM, TpPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HawmOombimee u
HauMeHbllee 3HadeHue ¢yHkuuu. Ilepmommueckue ¢GyHkuMu. YeTHOCTh W HEUETHOCTh (DYHKLUH.
Cnoorcnvie pynxyuu.

Tpuronomerpudeckue (GyHkimu Y =C0SX,Y =SiNX, Yy =1gX. @yuxyusay =ctgx . CpoiicTBa n
rpadMKu TPUTOHOMETPUYECKUX (PYHKITHIHA.

ApKKOCHUHYC, apKCHUHYC, apKTaHreHc uucia. Apkkomawneenc uyucna. llpocreiimue
TPUTOHOMETPHUUYECKUE ypaBHEHUs. PelieHre TpuroHoMeTpuYecKiX ypaBHEHUH.

Obpamnvle mpueonomempuueckue QyHKyuu, ux ceolcmea u epaguxu. Pewenue npocmeriuiux
MPUSOHOMEMPULECKUX HEPABEHCME.

Memoo unmepsanog 011 pewlerus HepaseHCcma.

Ilpeobpazosanus epagukos @yukyuii: cosue 6001b KOOPOUHAMHBIX OCell, pPACMANCeHUe U
colcamue, ompaxjceHue OMHOCUMENbHO KOOpOUHammuvlx ocell. I paguueckue memoovl peuieHus:
Yypaereru u HepageHcme. Bzaumno obpamuvie pynxyuu. I paguku 3aumno odpamuvix GyHKyuil.

[TepBooOpasnas. [Ilepsoobpasuvie d1emenmapHulx  ynkyui. I[lnowaos KpugonuHeiHol
mpaneyuu. Dopmyna Heromona-Jleibnuya. Onpedenennvlii. unmeepan. Beiuucnenue naowaoei
NAOCKUX uzyp u 06veMo8 mei 8paweHus ¢ NOMOWbI0 UHMeSPAad.

I'eomerpus

[ToBTopenue. 3agaun Ha JOKA3aTeNbCTBO U IOCTPOEHHE KOHTprHpumepos. Mcmonb3oBanue B
3aJa4ax MPOCTEMIIMX JIOTMYECKUX IpaBwil. PemieHwe 3amad ¢  HCIOJIB30BAHUEM TEOPEM O
TPEYroJbHUKAX, COOTHOLIEHUH B MPSIMOYTOJbHBIX TPEYroJbHUKAX, (AKTOB, CBS3aHHBIX C
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YeTHIPEXYroJbHUKAMH. PeleHne 3agad ¢ MCTONIb30BaHUEM (DAKTOB, CBS3aHHBIX C OKPYKHOCTSIMHU.
Pemenwne 3a1a4 Ha M3MepEHNs HA IMIIOCKOCTH, BBIYUCIIEHHE 00BEMOB.

Tena Bpamenus: TUIUHAP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYrOBOTO
WIMH]IPA, IPSMOTO KPYroBOro KoHyca. M300pakeHue Ten BpalieHus Ha MI0CKOCTH.

Ilpeocmaenenue 06 yceueHHOM KOHYCe, CeueHUsi KOHyca (napauieivHoe OCHOBAHUN U
npoxoosaujee uepe3 GepuiUHy), ceyeHus YUIUHOpa (NapanieivHo U NepneHOUKYIsAPHO OCU), CeueHuUsl
wapa. Pazeepmka yurunopa u konyca.

Ilpocmeiiwue kKomMOUHAYUU MHO202PAHHUKOS U Ml 8PAUEeHUsL MedCOY cOOOI.

[Tnomaap MOBEPXHOCTH MPSMOTO KPYrOBOTO IIUJIMHIIPA, TPSMOTO KPYroBOTO KOHYCa | Iapa.

[Tonsitue 06 o6beme. OOBEM MUPaAMUIBI U KOHYCA, TPU3MBI U IuHHIpa. O0beM mapa.

Ilooobuvie mena 6 npocmpancmee. COOTHOIICHUS MEXKIY IUIOUIAIIMH TIOBEPXHOCTEH H
00BbEMaMU ITOTOOHBIX TE.

Ceoticmea ogudicenutl. Ilpumenenue 08udxcenull npu peulenuu 3a0ay.

BekTopel 1 KOOpAMHATHI B MpoCTpaHCTBe. CKansapHoe npouszgederue eekmopos. CKauspHoe
npousseoeHue 8eKmopos 8 Koopounamax. IlIpumenenue 6eKmopos npu peuwleHuu 3a0ay Ha
Haxoxcoenue paccmosHutl, OJuH, niowaoel u 006vemos.

Ypasnenue niockocmu 6 npocmpancmee. Ypasuenue cghepol 6 npocmpancmee. @opmyna ons
BbIUUCTICHUSI PACCMOSIHUSL MEHCOY MOYKAMU 8 NPOCIPAHCMEE.

BepositHocTh M cTaTucTHKA. PaboTa ¢ taHHBIMH

[ToBTOpEeHME. Boiuucienue 6eposmuocmell 8 ONbiMax ¢ PA6HOBO3ZMONCHLIMU INEMEHMAPHBIMU
ucxooamu. Pewenue 3a0au na evluucienue 8eposmHOCMEN HE3ABUCUMBIX COOLIMUL, NPUMEHEHUE
Gopmynvl cnoscenusi eepossmuocmell. Pewenue 3a0ay ¢ npumenenuem ouacpamm Jinepa, oepesa
sepossmuocmet, popmyavt Beprynnu.

Ycnoenan — eeposmnocmov.  Ilpasuno  ymuoocenus  eeposmuocmeil. DPopmyia  NOAHOU
8EPOSMHOCMUL.
Hepasencmeo Yebvuumesa. Teopema bBepnynnu. 3axon 6onvwux uucen. Bvloopounviti memoo
uzmepenust eposimuocmetl. Ponb 3akona 60nbuiux wucen 6 Hayke, npupooe u ooujecmee



Inanupyembie pe3yabTaThl 0CBOCHHS Y4eGHOr0 MpeaIMeTa
«MaTeMaTHKa: ajreépa i Ha4Yajia MaTeMaTHYECKOI0 aHAJIN32a, TeOMETPHUSI»
(Da3oBBIit ypoBeHbD)

[InanupyeMble TUYHOCTHBIE Pe3yJbTAThI

Jluyunocmmnule pezyismamat 6 chepe omuouieHuIl 00yuarOwuxca K ceoe, K ceoemy 300poeuio,
K NO3HAaHU10 ceba:

— OpHUEHTalusi O0yYarolMXCsi Ha JOCTH)KEHHE JIMYHOTO CYUACThS, PeasU3allii0 MO3UTHUBHBIX
KU3HCHHBIX T[EPCIEKTUB, HWHHUIMATUBHOCTh, KPEATHBHOCTb, TOTOBHOCTH MU CIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEAENIEHUIO, CIOCOOHOCTh CTAaBUTH LEJIU U CTPOUTH KU3HEHHBIE [IJIaHbL;

— TOTOBHOCTb M CIOCOOHOCTH OOecneuuTh ce0e M CBOUM OJIM3KUM JIOCTOHHYIO XH3Hb B
MPOLIECCE CAMOCTOATEIbHOM, TBOPUYECKOM U OTBETCTBEHHOM 1€ATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTh OOYYalONMXCA K OTCTaMBAHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIPa0aThIBATh COOCTBEHHYIO MO3HUIHIO IO
OTHOIICHHIO K OOIIECTBEHHO-TIOJUTUYECKHUM COOBITHSIM TIPOLUIOTO W HACTOSIIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS! UICTOPHH, TyXOBHBIX LIEGHHOCTEN U JIOCTHKEHUIN Halllel CTPaHBI;

— TOTOBHOCTh U CHOCOOHOCTh OOYyYarOIIMXCS K CAaMOPA3BUTHUIO W CaMOBOCIIUTAHHIO B
COOTBETCTBMHM C OOIIEYETOBEUECKUMH LIEHHOCTSIMH U HUJeallaMd TPakJaHCKOTO OOIIecTBa,
noTpeOHOCTh B (PU3UYECKOM CAMOCOBEPIICHCTBOBAHHMH, 3aHATUSX CIIOPTUBHO-037[0POBUTEILHON
JesITeNIbHOCTDIO;

— MPUHATUE W peau3alus [CHHOCTSH 3I0pOBOro M Oe3ormacHoro odpasa >KU3HH, OCpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3MYECKOMY M IICUXOJIOTHYECKOMY
3/10pOBBIO;

— HeMpUATHE BPEIHBIX IPUBBIYEK: KYpEHUs, YIIOTPEOJICHUS AIKOT0JIs, HAPKOTHUKOB.

JIuunocmmuute pesynomamol 6 cghepe omuouwienuil ooyuarouwuxca Kk Poccuu kaxk k Pooune
(Omeuecmey):

— poccuiicKas HAEHTUYHOCTh, CHOCOOHOCTh K OCO3HAHUIO POCCUHWCKONW HISCHTHYHOCTH B
MOJIUKYJIBTYPHOM COIIYME, YyBCTBO IPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHIICKOTO
Hapoga u cynp0e Poccuu, marpuotusm, roTOBHOCTD K Cy)eHH0 OTeuecTBy, ero 3aiure;

— YBa)KE€HUE K CBOEMY Hapojy, YyBCTBO OTBETCTBEHHOCTH mepes] PoauHol, roproctu 3a cBoi
Kpa#, cBor0 PoanHy, mponuloe M HacTOAILIEE MHOTOHAIMOHAIBHOIO Hapoaa Poccum, yBakeHue K
rocy/1lapCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

— (GopMHpOBaHUE YBa)KEHHUS K PYCCKOMY SI3bIKY KaK I'OCYAAapCTBEHHOMY s3bIKY Poccuiickoit
@denepanyy, SBISIOMIEMYCS OCHOBOM POCCHHMCKOW MJIEHTUYHOCTHM M TJIABHBIM  (DaKTOpOM
HAIMOHAJILHOTO CaMOOIIPENIETICHUS;

— BOCIIMTAHUE YBOKEHMSI K KyJIbType, S3bIKaM, TpagulusM M oOObYasiM HapoJIOB,
npoxxusaromux B Poccuiickon denepanuu.

JIuunocmmuute peynromamel 6 chepe OmHoOUIEHUTL OOYHUAIOWUXCA K 3AKOHY, 20CY0apCcmey u K
2PaAXsCOAHCKOMY 00uecmey:

— TpaXJaHCTBEHHOCTb, TpaKJaHCKas TMO3MIMS aKTUBHOIO M OTBETCTBEHHOI'O 4JI€HA
poccHiicKoro o0IecTBa, OCO3HAIONIETO CBOM KOHCTUTYIMOHHBIE MpaBa U 0053aHHOCTH, YBaXAIOIEro
3aKOH M IPaBOIOPSAIOK, OCO3HAHHO MPUHHMMAIOIIEr0 TPAaJUIMOHHbIE HAIMOHAJbHBIE U
o0I1IeyesIoBeYecKe TI'yMaHHUCTUYECKHE M JIEMOKpaTHMYeCKHe LEHHOCTH, TOTOBOTO K YYacTHIO B
00IIECTBEHHOM KU3HH;

— MPU3HAHHE HEOTUY)KJTAeMOCTH OCHOBHBIX IpaB M CBOOOJ YeJIOBEKa, KOTOPbIE MPHUHAJIEKAT
Ka)KJIOMY OT POXKJI€HUS, TOTOBHOCTb K OCYIIECTBICHUIO COOCTBEHHBIX MpaB U cB000 0e3 HapylIeHUs
npaB U cBOOOJ JPYrux JHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa W CBOOOJBI UYEIOBEKA U
rpaXJIaHWHa COTJAaCHO OOIENPU3HAHHBIM MPUHIMIAM M HOpMaMm MEXIyHapOJHOIO IpaBa U B
cootBeTcTBUM ¢ KoHcTuTynmei Poccuiickoit ®denepannn, mpaBoBasi ¥ MOJIMTUYECKAsi TPAMOTHOCTb;

— MHUPOBO33pEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YpPOBHIO DAa3BUTUS HAyKH H
OOIIIECTBEHHON TNPAaKTUKH, OCHOBAHHOE Ha JHajore KyJabTyp, a TakXke pas3IuuHbIX (opMm
OOIIECTBEHHOI'0 CO3HAHMsI, OCO3HAHUE CBOETO MECTa B MOJUKYIBTYPHOM MUPE;



— HMHTEpPUOpHU3alUsl IIEHHOCTEH NEMOKpaTUH M COLMAJIbHOW COJUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYIUPOBAHHIO OTHOIICHUH B IPYIINE WM COLMATbHON OpraHU3ally;

— TOTOBHOCTh OOy4arolmUXCsi K KOHCTPYKTUBHOMY Y4YacTHIO B MPHUHITHUM pPEIICHUH,
3aTparvBalOIIMX HMX TpaBa W HMHTEPECH, B TOM 4YHCIE B Pa3IUYHBIX (GopMax oOLIeCTBEHHON
camMoOpraHu3aluu, CaMOyIpaBIeHHsI, OOIIECTBEHHO 3HAYUMOM e TEIIbHOCTH;

— TPUBEPKEHHOCTh HJEAM WHTEPHAIMOHATIN3MA, JIPYKObI, PAaBEHCTBA, B3aUMOIIOMOIIN
HApoJIOB; BOCIHUTAaHUE YBAXKUTEIHHOIO OTHOILICHHS K HAlMOHAJIBHOMY IOCTOMHCTBY JIIOJIEH, HX
YyBCTBaM, PEIUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTh OOYyYaromuxcs HPOTUBOCTOSTh HJICOJIOTUM JKCTPEMH3Ma, HAI[MOHAIU3Ma,
KceHohoOur;  KOppYyNUUH; AUCKPUMHUHALMK 1O  COLUMAIbHBIM, PEJIUTHO3HBIM,  PaCOBBIM,
HAIIMOHAJIBHBIM IPU3HAKAM U APYTUM HETaTUBHBIM COLUAIBHBIM SBJICHHSM.

JIuunocmuule pezynromamovt 6 chepe omHoOWIeHUIl O0OYUAIOUWUXCA C OKPYHCAIOUUMU
A00bMU:

— HPAaBCTBEHHOE CO3HAHHUE U TOBEJIEHUE Ha OCHOBE YCBOEHUS O0IEYEeIOBEYECKUX IIEHHOCTEH,
TOJIEPAaHTHOTO CO3HAHUS U MOBEACHHS B MOJHKYJIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IUaloOr C JPYTMMHU JIFOJIbMHU, JIOCTUraTh B HEM B3aMMONOHHMMAHHUSA, HAXOIUTh OOIIME LETH U
COTPYAHUYATH JJISl UX JTIOCTHUIKCHUS;

— NPUHATHE TYMaHUCTHUYECKUX IIEHHOCTEH, OCO3HAaHHOE, YBAXKUTEIHHOE U JT0OpOKeIaTeNbHOE
OTHOIIIEHUE K JPYTOMY YEJIOBEKY, €F0 MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K COTMEPEKUBAHUIO U (DOPMHUPOBAHKE MO3UTUBHOTO OTHOLIEHUS K JIFO/SIM, B TOM
YHCIIe K JIMIaM C OTPAaHMYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbBSI U

uHBaiuAaM; OepekHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOUICHHE K (QHU3NYECKOMY U
TICHXOJIOTUIECKOMY 3I0POBBIO IPYTHX JIFOJEH, yMEHUE OKa3bIBATh IEPBYIO TIOMOIITH;

— (GOopMHUpOBaHHE BBIPAKEHHOW B TMOBEACHUM HPABCTBEHHOW MO3UIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIHHOMY BBIOOPY I00pa, HPABCTBEHHOTO CO3HAHHWS M TOBEICHUS HA OCHOBE
YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, JOJTra, CIPaBeIJIMBOCTH,
MUJIOCEPIUS U APYKETIO0US);

— pa3BUTHE KOMIIETEHLIUNA COTPYIHUYECTBA CO CBEPCTHHUKAMHM, NETHMHU MIIAJIIETO BO3pacTa,
B3POCJIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-HCCIIeI0BATEIBCKOM, IPOSKTHON U
JOPYTUX BUAAX JEATEIHHOCTH.

JIuunocmmuuie pesynomamol 6 chpepe omHouieHuIl 0OYUAIOMUXCA K OKPYHCAIOULEMY MUDY,
HCUBOUL RPUPOOE, XYO0IHCECMEEHHOU KYIbmYpe:

— MHMPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKH, 3HAUHMOCTH
HayKH, TOTOBHOCTh K HAy4YHO-TEXHMUYECKOMY TBOPYECTBY, BJaJleHUE NOCTOBEpHOW MH(popmanueil o
MEPEIOBBIX JOCTIKEHHUAX M OTKPHITUSX MHUPOBOW M OTEUYECTBEHHOW HAyKH, 3aWHTEPECOBAHHOCTH B
Hay4HBIX 3HaHUAX 00 YCTpoHCTBE MUpa U OOIIECTBa;

— TOTOBHOCTH M CIIOCOOHOCTH K OO0pa3oBaHWIO, B TOM YHCIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOLICHME K HENPEPHIBHOMY OOPa30BaHHUIO KaK YCIOBHUIO
yCHenrHou npogecCuoHaAIbHOM U 00IIECTBEHHOM IeATeTbHOCTH;

— 9KOJIOTHYecKas KyJbTypa, OepeXxHOe OTHOIIEHHs K POAHOM 3emJiie, MPUPOIHBIM OorarcTBam
Poccun wm wMupa; MOHMMaHWe BIHMSHUS COIMAIBbHO-D)KOHOMHUYECKHX IIPOIIECCOB HAa COCTOSIHUE
IPUPOJHON U COLMAIBHON CpeJbl, OTBETCTBEHHOCTDh 3a COCTOSIHHE MPHPOJIHBIX PECYpPCOB; YMEHUS U
HaBBIKH PAa3yMHOTO TPUPOAOINOIB30BAHNUS, HETEPIIMMOE OTHOIICHHE K JCHCTBHSIM, IPHHOCSIIIAM BPET
HKOJIOTUH; TPHOOPETEHNE ONBITA 3KOJIOr0O-HANPABIEHHOM! 1A TEIbHOCTH;

— DCTETUYECKOE OTHOUICHHS K MHpPY, TOTOBHOCTh K OCTETHUYECKOMY OOYCTPOMCTBY
COOCTBEHHOTO OBITA.

JIuunocmmuule pezyromamel 6 cpepe omnouienuil 00y4aAOWUXCA K cembve U pOOUmenam, 8
mMoM uucie no020mo6Ka K CeMeiHOll HCU3HU:

— OTBETCTBEHHOE OTHOILIEHHWE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPUHATUS
LICHHOCTEH CeMEHOM KU3HHU;

— IMOJIOXKUTETbHBIA 00pa3 CeMbH, pPOAUTEILCTBA (OTLOBCTBA U MAaTEPUHCTBA), MHTEPUOPU3ALIUS
TPaIULIMOHHBIX CEMEWHBIX IIEHHOCTEH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOIIEHUS 00ydaroluxcs K Tpyay, B cdepe conuanbHO-
HKOHOMHYECKUX OTHOIICHUNA:



— yBakKeHHUE KO BceM (hopmaM cOOCTBEHHOCTH, TOTOBHOCTD K 3alUTE CBOCH COOCTBEHHOCTH,

— OCO3HAaHHBIN BHIOOp Oymymied mpodeccuu Kak MyTh W CIOCO0 pealn3alud COOCTBEHHBIX
KU3HCHHBIX TUIAHOB;

— TOTOBHOCTh OOYYalOIIUXCS K TPYAOBOH TPO(DECCHOHATBHONW JEATEIBHOCTH KaKk K
BO3MOYKHOCTH y4YacTHsl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIMICHAIIMOHAIBHBIX
npooem;

— MOTPeOHOCTh TPYAUTHCS, YBOXKCHHE K TPYIy U JIOASAM TPYAA, TPYAOBBIM JTOCTHUKCHUSM,
JTOOpPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHWE K pa3HbIM BHIAM TPYIOBOU
JeSTeIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)XMBAaHUIO, BKJIIOYash OOYYCHHWE W BBIOJIHEHHE JIOMAITHUX
00513aHHOCTEH.

JIuunocmmuuie pesyromamol 6 chepe @huzuueckozo, NCUX0102UHECKO20, COUUATBHO20 U
aKademMuuecKo2o 01a20noayuus 00yuarnuuxca:

— pu3nUecKoe, IMOIMOHATBHO-TICUXOJIOTHYECKOE, COIIMATIBLHOE OJIaromnoiry4ne 00yJarmuxcs B
KHU3HU 00pa3oBaTENbHON OpraHW3allid, OIIYIIEHUE IEeThbMU OE30MACHOCTH M ICHUXOJOTHYECKOTO
koMdopTa, HHHOPMAITMOHHONW OE30MTaCHOCTH.

IInanupyemMsblie MeTanpeaMeTHbIe pe3yJIbTaThI
MeranpenmeTHble  pe3yiabTaTbl  OCBOEGHHS  OCHOBHOW  00pa30BaTEIbHOM  IPOrpaMMBbI
IIPEJCTaBIICHbI TPEMs IPYIIIIaMU YHUBEPCAIbHBIX YueOHbIX aeiicTBuil (Y'Y [).

1. PeryiisiTuBHBIC YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Buinycknux nayuumcsi:

— CaMOCTOSITEJILHO OINpENeNATh e, 3a/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXKHO
OIIPEAEIUTh, UTO LIEIb JIOCTUTHYTA;

— OILICHMBATh BO3MOJKHBIE IOCIIEACTBUS JIOCTUIKEHHUS IOCTABICHHON LENU B JEATEIbHOCTH,
COOCTBEHHOW >KM3HM W YKM3HH OKPYXKAIOIIMX JIIOAEH, OCHOBBIBAsACh HAa COOOPaKEHUSX JTUKUA H
Mopay;

— cTaBUTh W (PopMymupoBaTh COOCTBEHHBIC 33/7a4M B OOpa30BATEIbHON NEATEIBHOCTH M
KU3HEHHBIX CUTYyalUsX;

— OLIGHHBATh PECYPCHI, B TOM YMCJIE BPEMs U IpYTHe HeMaTepuaibHble PECYpChl, HEOOXOIUMBbIE
JUISL JOCTHKEHUS TIOCTaBICHHOM 1IEIN;

— BBIOMpaTh NyTh JOCTHMKEHHS LEJIH, IJJaHUpPOBaTh pEIIEHHWE IIOCTaBJICHHBIX 3ajad,
ONTHMHU3HPYs MaTEPUAIIbHBIE U HEMATEPUAJIbHBIE 3aTPATHI;

— OpraHu3oBbIBaTh 3(P(PEKTUBHBIA IOUCK PECYpPCOB, HEOOXOAUMBIX MJIs JOCTHUKEHUS
IIOCTABJIEHHOW LIENIH;

— COIOCTABJIATh MOTY4YEHHBIN PE3yJIbTaT AESITEIbHOCTH C IIOCTABICHHOMN 3apaHee LENbIO.

2. [To3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE 1eiicTBUS

Buinyckuux nayuumes:

— WCKaTh M HAXOJIuTh OOOOIIEHHBIE CIIOCOOBI PEIICHMs 3a7ad, B TOM YHWCJE, OCYIIECTBIISITh
pa3BepHYThI HMH(DOPMAIIMOHHBIM TOWCK M CTaBUTh Ha €ro OCHOBE HOBBIE (ydeOHbIE U
MI03HABaTENbHbIE) 3a/1a4H;

— KpUTUYECKH OIICHHBATh U HWHTEPIPETUPOBATh HWH(MOPMALMIO C pPa3HBIX MO3UIHUH,
pacrno3HaBaTh ¥ PUKCUPOBATH TPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOYHHKAX;

— HCHOJIb30BaTh pa3JIMYHbIE MOJEIIBHO-CXEMAaTUYECKUE CpEICTBA JUIsl MPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHWH, a TakK)XKe MPOTUBOPEYHM, BBISIBICHHBIX B HH(OPMAIIMOHHBIX
HCTOYHUKAX;

— HAXOJIUTh W TPHUBOJHWTH KPUTHYECKHUE ApPTyMEHTHI B OTHOIICHUH JCUCTBUN M CYXICHUI
JPYTOTO; CIIOKOMHO U pa3yMHO OTHOCHTHCS K KPUTHYECKHM 3aMEUYaHUSIM B OTHOIICHHH COOCTBEHHOTO
CYXKJIEHUS, pacCMaTPHUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS,

— BBIXOJUTH 3a paMKd y4eOHOTrO MpeIMeTa M OCYIIECTBISTH IeJiCHANpPaBIEeHHBIA MOWCK
BO3MOJKHOCTEH JJISI IUPOKOTO TIEPEHOCA CPENICTB M CIIOCOOOB JIEHCTBHS;



— BBICTpauBaTh HHAUBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YIUTHIBAsI OTPAHUYCHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHUS;

— MEHSTh U YAEP>KUBATH Pa3HbIC MTO3UIMU B O3HABATEIBLHOMN JEATEIBHOCTH.

3. KomMyHUKaTHUBHBIE YHUBepcaJibHbIe YueOHbIe 1eiCTBUS

Buinycknux nayuumcs:

— OCYILECTBIIATH JICJIOBYI0O KOMMYHHMKAIIUIO KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMH (Kak
BHYTpH 00pa3oBaTelbHON OpraHM3allii, Tak U 3a €€ IpejieaMu ), oA0UpaTh MapTHEPOB IS JICJIOBOM
KOMMYHUKAIIMU MUCXOJs U3 COOOpaKeHUM pe3yJIbTaTUBHOCTH B3aUMOJCUCTBHUS, a HE JIMYHBIX
CHMIIaTHI;

— MPU OCYIIECTBJICHUH TPYIIIOBON pabOTHI OBITh KaK PYKOBOJMUTENEM, TaK U YJICHOM KOMAaHIbI
B Pa3HbBIX posIsiX (F€HEpATOp UAEH, KPUTUK, UCTIOTHUTENb, BRICTYHAIOLIUN, SKCIIEPT U T.11.);

— KOODJIMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSX pEaJbHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BEepHYTO, JOTUYHO U TOYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIB30BAHUEM aJI€KBATHBIX
(YCTHBIX U MMCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(MIUKTOIEHHBIC CUTYAIlUU U MPEJOTBPAIIATh KOHMIUKTHI 0 UX aKTHBHOMN
(a3bl, BRICTPAMBATh JICJIOBYIO U 00pa30BATEIIbHYI0 KOMMYHHKAITUIO, U30€eTasi TMYHOCTHBIX OLEHOYHBIX
CYXKJICHUU.

Ilnanupyemblie mpeAMeTHbIE pe3ybTaThl

B coorBerctBuM ¢ TpeboBaHusMU DenepalibHOIO TrOCYyAApCTBEHHOrO0 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero olmiero odpa3oBaHUsl K pe3yibTaTaM IpeaMeTHoi obOmactu «MaremaTuka U
nH(pOpMAaTHKa», TPEIMETHBIC PE3yJIbTaThl OCBOSHHUS mpenMera «Maremaruka: anredbpa W Hadaia
MaTEeMaTHYECKOro aHalln3a, reoMeTpus» (BKJIOYas anreOpy M Hayala MaTeMaTHYeCcKOro aHallu3a,
reoMeTpuio) (6a30BbIN YPOBEHD) OTPAXKAIOT:

1) chopMUPOBAHHOCTH MPEACTABICHUI O MaTEMATHKE KaK YaCTU MUPOBOM KYJIbTYpPhI U O MECTE
MaTEMaTHKd B COBPEMCHHON IMBWIM3AIMH, O CIIOCO0aX ONMUCAaHUs HAa MaTEMAaTHUYECKOM S3BIKE
SIBJICHUH peajibHOrO MUPA;

2) chopMUPOBAaHHOCTH NPEICTABICHUA O MATEMAaTUYECKUX IMOHATHUAX KaK O BaKHEMIIHUX
MaTeMaTUYECKUX MOJEISAX, IMO3BOJSIOIIMX OINKCHIBaTh M H3y4yaThb pa3HblE NPOLIECCHl U SIBJICHUS,
MMOHUMAaHKE BO3MOKHOCTH aKCHOMAaTHUYECKOTO MTOCTPOCHUS MATEMAaTHUECKUX TEOPHUH;

3) BIajgeHHe METOJaMHU JI0Ka3aTelIbCTB W alTOPUTMOB PEUICHHS; YMEHHE UX MPUMEHATH,
MIPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

4) BnajieHWe CTAHIAPTHHIMU TpPUEMaMHU pEHICHHUs paIMOHATBHBIX W HUPPAIHOHATBHBIX,
MOKa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUM M HEPABEHCTB, HX CHCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHUCIE ISl TOMCKAa NMYTH pEHIeHUS M
WJUTFOCTPAIINH PEIIeHUs ypaBHEHUN U HEPABEHCTB;

5) chopMHUPOBAHHOCTh TPEJCTaBICHU OO0 OCHOBHBIX MOHATHIX, HACSIX M METOAax
MaTeMaTHUYeCKOIo aHallnu3a;

6) BJaJeHHWE OCHOBHBIMHM MOHATHSAMH O IUIOCKMX M TMPOCTPAHCTBEHHBIX T€OMETPHUYECKHX
(urypax, mX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTH YMEHHUSI PaCIIO3HABATH HA YEPTEIKAX, MOJIEIISX
U B peallbHOM MHUpE TeoMeTpHuecKkue (pUrypel; MpUMEHEHHE H3YYEHHBIX CBOICTB Ie€OMETPUYECKUX
buryp u hopmyn A perieHus] TEOMETPUUYECKUX 3a/1ad U 3a7a4 C MTPAKTUUECKUM COJIEP KaHHEM;

7) chopMUPOBAHHOCTH MIPEJCTABICHUN O MPOIeccaxX W SIBICHUSX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, O CTATHCTHUYECKUX 3aKOHOMEPHOCTSX B pPEaTbHOM MHpPE, 00 OCHOBHBIX TMOHSATHUSAX
3JIEMEHTAapHOW TEOPUU BEPOATHOCTEN; YMEHHI HAaXOJAUTh U OLEHUBATh BEPOSTHOCTH HACTYIUICHHS
COOBITUH B TPOCTEHITUX TPAKTUYECKUX CHUTYaIUSIX W OCHOBHBIC XapaKTEPUCTUKU CIyYalHBIX
BEJINYUH;

8) BIajgeHWe HABBIKAMHU HCIIOJIB30BAHHS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM TIPH PEIICHUH
3a/1a4;

9) mns chuenbIX W CIA0OBHIANIUX y4aIlIuXcs (ecJM TaKdHe o0ydaroluecsi B YUpesKIeHUH
€CTh):

e OBJIAJICHWE TIpaBUJIAMH 3alMCH MAaTEMAaTHYeCKUX (QOpMyll W CIENUATbHBIX 3HAKOB
penbedHOTOUCHHOMN cucTeMbl 00o3HaueHuit JI. bpaitns;
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® OBJI3/ICHUE TaKTUJIBHO-OCA3ATEIbHBIM CIIOCOOOM OOCIIEOBaHUS M BOCHPUSTUS pelibe(HbIX
M300pakKeHUH MPEeIMETOB, KOHTYPHBIX H300paKEHUI TEOMETPUUIECKUX (DUTYP U APYTOE;

® HAIMYUE YMEHUS BHITIOTHATH TEOMETPUISCKUE TIOCTPOCHUS C TIOMOIIBIO ITUPKYJIIS U JIMHEHKH,
YUTaTh pesbedHble TpaduKU 3JIEMEHTAPHBIX (YHKIMM Ha KOOPAWHATHOW IJIOCKOCTH, MPUMEHSThH
crienuanbHble mpucnocobiaenus 1 penbeduoro yepuenus ("Apadremen", "konbHuk");

® OBJIa/ICHHE OCHOBHBIM (DYHKIIMOHAJIOM MPOrPaMMbl HEBU3YyaJIbHOIO AOCTYyINa K MHGOpMaluu
Ha JKpaHe MEepPCOHAIbHOIO KOMIIBIOTEpPA, YMEHHE HCIONIb30BaTh MEPCOHATIbHbIE TU(MIOTEXHUYECKUE
cpeacTBa HWH(POPMAITMOHHO-KOMMYHUKAIIMOHHOTO JIOCTyMa clenbiMu oOydamomumucs; 10) ams
yyalmxcs ¢ HapyHICHUSIMH OMOPHO-/IBUTaTeNILHOTO ammnapaTa (€Ciid TaKhe ydalluecs B YUPeKIACHHUH
€CTh):

® OBJIAJICHHE CHEIUATBHBIMU KOMITbIOTEPHBIMH CPEICTBAMU IPEICTABICHUS U aHAJIN3a TAHHBIX
M YMEHHE UCIOJb30BaTh IEPCOHAIBHBIE CpPEACTBAa JOCTyHa C y4YeTOM JIBUTATENbHBIX,
peUeIBUTaTEeIbHBIX U CEHCOPHBIX HAPYIICHHUIA;

® HaJMYUE YMEHHUS UCIIOJIb30BaTh MEPCOHANIBHBIEC CPEACTBA JIOCTYIIA.

ba3oBblii ypoBeHb
«IIp001eMHO-PYHKIIMOHAIbHBIE Pe3YJIbTaThD»
Paszpnen |. BINYyCKHMK HAYYUTCH I11. BbINYCKHHMK NOJY4YUT BO3MOKHOCTh
HAYYUTHCHA
Mean Jns ucrionb3oBaHus B MMOBCEHEBHOM Jna pazeumus mvluinenus, UCNOIb308AHUSL 8
OCBOEHHSI | J)KU3HU M 00ecrieueHus! BO3MOKHOCTH NOBCEOHEBHOU IHCUZHU
npeaMeTa | YCIEHIHOIO IPOJOLKEHUsI 00pa30BaHusl | u obecneuenus 603MOHCHOCMU YCREUHO20
IO CIELUATBHOCTSM, HE CBSI3aHHBIM C NPOOOoIdICEeHUs 00PA308aHUSL NO
MIPUKJIAIHBIM UCIIOJIb30BaHUEM CReyuanbHOCMAM, He C8A3AHHbIM C
MaTEeMaTUKU NPUKTIAOHBIM UCNOTIb308AHUEM MAMEMAMUKU
TpeGoBanus Kk pe3yjbTaraM
Onemenm | — OrepupoBaTh Ha 6a30BOM ypoBHE | — Onepuposams® nonsmusimu: Koneuroe
bl meopuu MOHSITUSIMHA: KOHEYHOE MHO>KECTBO, MHOJHCECMB0, I/IeMeHM MHOMCeCmad,
MHOMCEC 3JIEMEHT MHOKECTBA, NOOMHOMCECMB0, nepecedenue u
6u MIOJIMHO>KECTBO, IIEPECEUECHUE U 00beOUHeHUe MHONCECE, YUCTIO8ble
mamemam 00BbeIMHEHNE MHOKECTB, UNCIIOBbIE MHOXCECm8a Ha KOOPOUHAMHOU NPAMOU,
uuecKou MHO’K€CTBA Ha KOOPAMHATHOU ompe30K, UHMep8aJl, NOJIYUHMepP8al,
J102UKU HpsIMOM, OTPE30K, UHTEPBAJI; NPOMENCYMOK C 8bIKOJIOMOU MOUKOU,
— omepupoBaTh Ha 6a30BOM YpOBHE epaguueckoe npedcmasieHue MHOIHCECME
HNOHSTHUSMMU: YTBEPKICHUE, HAa KOOPOUHAMHOU NAOCKOCMU,
OTpULIAHUE YTBEPKICHMUS, —  onepuposamsv NOHAMUAMU: YMEEPAHCOeHUe,
VICTUHHBIE U JIOKHBIE YTBEPKACHMUS, ompuyaHue ymeepiucoeHus, UCMuHHble U
[IPUYMHA, CJIECTBHUE, YACTHBII JIOJHCHBLE YMBEPIAHCOCHUSl, NPULUHA,
cilyuail 001Iero yTBepk1eHus, crnedcmeue, 4acmmublil C1y4ai oowezo
KOHTPIIpUMED; VMBepHCOeHUsl, KOHMpHpUMep;
— HaXxOJWTb NIEPECEYCHUE U —  nposepsamsb NPUHAOLEHCHOCMb dlleMeHmd
00BbEeIMHEHHE IBYX MHOXKECTB, MHOJCECm8Y;
MpeJICTaBICHHBIX IparuecKy Ha —  Haxooumv nepeceyenue u 00beouHeHue
YK CIIOBOW MPSIMON; MHOICECm8, 8 MOM YUcCie NPeoCmasieHHbIX
— CTpPOWTH Ha YHUCIIOBOU MPSIMOM epaguyecKku Ha YUCI060U NPAMOU U HA
MOJIMHO’KECTBO YHCJIOBOTO KOOPOUHAMHOU NIOCKOCTU,

! 31ech 1 maee: paco3HABATH KOHKPETHbIE IPHMEPHI OBIIHX MOHATHIA [0 XapPaKTEPHBIM IIPU3HAKAM, BBIIOTHATS
JIEWCTBHS B COOTBETCTBHH C ONPE/ICIICHUEM U IPOCTEHIIUMH CBOHCTBaMH NOHITHH, KOHKPETU3UPOBATh IPUMEpPaMH 0o01ne
TOHSATHS.

2 311ech  alee; 3HATH ONpe/Ie/ICHHE MOHATHS, YMETh MOACHATH €I0 CMBIC], yMETh HCIIOIb30BaTh OHATHE U €r0 CBOICTBA
I MTPOBEJICHUH PaCCyXJICHNH, PElIeHUN 3a/1ad.
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MHOX€ECTBA, 3aJJaHHOE
IPOCTEHIINMHU yCIOBUIMU;
pacro3HaBaTh JIOKHBIE
YTBEPKACHHUSI, OIUOKU B
paccyX/IeHHUsX, B TOM YUCIE C
HCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoui scuznu u npu usyuenuu

Opyaux npeomemos:
HCII0JIb30BaTh YUCIIOBbIE
MHOK€ECTBA HAa KOOPJAUHATHOMN
IIPSAMOM I OIIMCAHUS PEAIBHBIX
MIPOLIECCOB U ABJICHMIA;
IIPOBOJIUTH JIOTUYECKHE
pPacCyKJICHHs B CUTYaLUsIX
MTOBCEHEBHOM KU3HU

npoBoOUMb 00KA3AMENbHbIE PACCYIHCOCHUS
07151 000CHOBAHUSL UCMUHHOCU
VMBepAHCOeHUIL.

B noeceomnesnoti scusnu u npu uzyyenuu Opyeux

npeomemos:

UCNONb308AMb YUCLOBbIE MHOMCECNEA HA
KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU OJisi ONUCAHUS
PeanbHbIX NPOYECcos U AGNEeHULL,
npoBOOUMb QOKA3AMEIbHBIE PACCYHCOCHUS
8 CUMYAYUSIX NOBCEOHEBHOLL ICUSHU, NPU
peweHuu 3a0ay uz Opyaux npeomemos

Yucna u
evIpasicen
us

OmnepupoBatb Ha 0a30BOM ypOBHE
MOHSATUSMU: 11€JI0€ YUCIIO,
JEIIUMOCTD YUCel, OOBIKHOBEHHAS
IpoOb, 1ecsaTHYHAas 1poob,
paryoHaIbHOE YHUCTIO,
npuOIMKEHHOE 3HAUYEHUE YncIa,
4acTh, A0S, OTHOILIEHHUE, TPOLIEHT,
MOBBIIICHHUE U TTOHIKEHUE HA
3aJJaHHOE YKCIIO MPOIICHTOB,
Macirao;

orepupoBaTh Ha 0a30BOM YpPOBHE
MOHSITHSIMHE: JIOTapU(M YUCIIA,
TPUTOHOMETPHUECKask OKPYKHOCTb,
rpajgycHas Mepa yria, BeInuiuHa
yria, 3aIaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHTCHC H
KOTaHT€HC yTJIOB, UMEIOIINX
MIPOU3BOJILHYIO BEJTNIHHY;
BBITIOJHATH apu(METHIECKIE
JIEUCTBHUS C IEJILIMA U
palroHaIbHBIMU YHUCIAMH;
BBITIOJTHSITH HECIIOKHBIC
npeoOpa30BaHUsI YUCTOBBIX
BBIpQXEHHH, COIEPIKALUX CTEIIEHU
yucell, JIN00 KOPHU U3 uucel, 1100
norapudmsl YHuCe;

CPaBHHMBATh PAIMOHAILHBIC YHCIIA
MEXIy COOOM;

OIICHUBATh U CPABHUBATH C
palroHaTbHBIMU YUCTAMH
3HAYEHMUSI IEJIbIX CTETICHEH YUCe,
KOpPHEW HaTypaJIbHOW CTENEHU U3
Yucell, JIOrapu(pMOB UUCEN B
MPOCTHIX CIIydasx;

n300pakaTh TOYKAMH HA YUCIIOBOU
TIPSIMOM TIEJTBIC B PAIliOHATBHBIC

C80600H0 onepuposamv NOHAMUAMU:
yenoe yucno, 0enUMOCmby YUcel,
00bIKHOBEHHASL OPOOb, OecAMuUUHAst Opoob,
PAYUOHATIbHOE YUCTIO, NPUOTUNCEHHOE
3HaueHue Yucia, Yacmo, 00, OMHOUleHUe,
npoyenm, nogvluleHue U NOHUNCEHUE HA
3a0anHOe YUCIIO NPOYEHMO8, MACUmMad;
npUBOOUMb NpUMepPdbl YUcesl ¢ 3a0aHHbIMU
ceoticmeamu OenUMoCmu;

onepuposamv NOHAMUAMU. JI02APUPM
yucna, mpueoHoOMempuyeckas
OKDYHCHOCMb, PAOUAHHAS U 2PA0YCHASA
mepa yana, 8enuduHa yaud, 3a0aHH020
MOYKOU HA MPULOHOMEMPULECKOU
OKPYIHCHOCIU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIUUX NPOU3BOTbHYIO
BeUYUHY, YUCTA e U T,

8bLINOIHAMb apupmemudeckue Oeticmeaus,
couemas ycCmHvle U NUCbMEHHble NPUeMbl,
npuMensis npu Heobx0OUMOCmu
8bIYUCTUMENbHbIE YCMPOUCEa,
HAxXo0ums 3HaA4eHUsl KOPHs HAMypanioHoU
cmenenu, cmenenu ¢ payuoOHAIbHbIM
nokaszameinem, 102apugma, Ucnorb3ys npu
HE0OX00UMOCMU BLIYUCTIUMENbHBLE
ycmpoucmea;

NOIb308AMBCS OYEHKOU U NPUKUOKOU NpU
NPAKmudecKux pacuemax,

npo8oOUMb NO U3EECMHBIM POPMYIAM U
npasunam npeoopazo8aHusi OyK6eHHvIX
8bIPAdHCEHUL, BKIIOYAIOWUX CMENneHU,
KOpHU, 102apugmul u
mpucoHoMempuieckue QyHKyuu,
HAX00Uumbs 3HAYEHUs YUCTOBLIX U
OYKBEHHBIX BbIPANCEHUT, OCYUIeCM B
Heobx00umbvle NOOCMAHOBKU U
npeoopaz08anus;
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YHCTIa;

— K300pakaTh TOYKaAMM Ha YUCIOBOH
IPSIMOM LIENbIE CTENIEHU YHCET,
KOPHU HATypaJIbHOM CTENEHU U3
qHCe, JIoTapu(Mbl YUCel B
IPOCTHIX CIIy4asix;

—  BBINOJIHSTH HECJIOXKHbBIE
npeoOpa3oBaHus IEIbIX U APOOHO-
paLMOHATIBHBIX OYKBEHHBIX
BBIPAKECHUH;

— BBIpPAXaTh B NPOCTEHIINX CIydasx
U3 PABEHCTBA OJIHY [IEPEMEHHYIO
4yepes IApYyrue;

—  BBIUUCIIATH B IIPOCTHIX CIIydasix
3HAYEHUs YUCIIOBBIX U OYKBEHHBIX
BBIPAKECHUI, OCYILECTBIISSA
HE00X0/1UMbI€ MOJCTAaHOBKH U
npeoOpa3oBaHMs;

— H300paxkaTh CXEMAaTUYECKH yrod,
BEJIMYMHA KOTOPOT'O BBIPAYKEHA B
rpagycax;

— OILICHMBATh 3HaKHU CHUHYCA,
KOCHHYCa, TAHT€HCa, KOTaHI'€HCa
KOHKPETHBIX YIJIOB.

B nosceonesnotui scuznu u npu uzyuernuu
Opyeux yueOHblX NPpeoMemos:

—  BBINOJHSTH BBIYUCICHUS TPU
pellIeHnH 3a71a4 MIPAKTUIECKOTrO
Xapakrepa,

—  BBINOJHATH MIPAKTUUYECKHUE PACUETHI
C HCTOJIB30BAaHUEM MIPU
HEO0OXOIUMOCTH CIIPABOYHBIX
MaTepUaIoB U BBIUACIUTEIbHBIX
YCTPOMCTB;

— COOTHOCHUTH peajbHble BETHUNHBI,
XapaKTePUCTUKU OOHEKTOB
OKPY’KaIOIIET0 MUPA C UX
KOHKPETHBIMHU YHUCIIOBBIMU
3HAUCHUSIMHU;

—  HCMOJb30BaTh METO/bI OKPYTJICHHS,
NPUOTKEHUS U IPUKHUIIKH TIPH
PEIICHUH MTPAKTHICCKHUX 3a71a4
IOBCETHEBHOMW KU3HU

u300padicames cxemamuyecKku y2oi,
BeUYUHA KOMOPO20 8bIPANCEHA 8 2PAdYCaX
U paouaHax,

UCNONB308aAMb NPU PEUEHUU 3A0aY
mabauunvie 3Ha4eHUs
MPULOHOMEMPULECKUX DYHKYULL YN0,
BbINOIHANMb NEPeBO0 GeTUYUHDL Yeld U3
PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceounesnoii orcuznu u npu usyueHuu opyaux

VUeOHbIX NPeOMemos:

8bINOIHAMb OCUCMBUS C YUCTIO8bIMU
OAHHLIMU NPU PeleHUU 3a0ay
NPAKMuYecKo2o xapakmepa u 3a0a4 u3
PA3UYHbIX 0baacmell 3HAHUL, UCNOb3Y5
npu HeobX00UMOCMU CAPABOYHbLE
Mamepuansl U blYUCTIUMETbHbIE
ycmpoucmeda;

OYEeHUBamyb, CPABHUBAMb U UCHONb308ANb
npu peulenuy NPaKmu4ecKux 3a0a4
YUCI08ble 3HAYEHUS PEeATIbHbIX 8ETUYUH,
KOHKpemHble YUC/I08ble XAPAKMepUCmuKu
00bEKMO8 OKPYACAIOUe2o Mupa

Ypasnenu
au
Hepagenc
mea

— Pemate nuHENHBIE YpaBHEHHUS U
HEPaBEHCTBA, KBAJAPATHBIE
YPaBHEHHS;

— peuiathb Jorapudmuueckue
ypaBHeHus Buja l0g, (bx +¢) =du
IIPOCTENIINE HEPABEHCTBA BUIA

logax<d,;
—  pelIaTh [oKas3arejbHbIE YPAaBHEHNS,
bx+c__
Bugaa =d (rme d MoKHO

Pewams payuonanvhvie, nokazameivHole u
Jloeapugmuueckue ypasHeHus u
HepaseHcmaa, npocmeuuiue
UPPAYUOHAIbHbIE U MPULOHOMEMPUHECKUEe
VPABHEHUs!, HEPABEHCMBA U UX CUCTEMbl;
UCNONIb308aMb MEMOObL PEULeHUS.
VpasHeHuil: npusedenue K Udy
«npouU38e0eHUe PAGHO HYII0» UIU «4ACMHOe
PABHO HYJIIOY, 3aMEHA NEPEMEHHBIX,
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MPEJICTaBUTh B BUJE CTENECHU C
OCHOBaHHUEM &) U MPOCTENUIINE
HepaBeHcTBa Buaa a'<d (rmed
MOJKHO TPEJICTaBUTh B BHJIC
CTEIICHU C OCHOBAHUEM a);.
MPUBOIUTH HECKOJIBKO MPUMEPOB
KOpHEH IIPOCTEUILIEro
TPUTOHOMETPHUECKOTO ypaBHEHUS
BUJA: SINX = @, COS X = &, tgx =
a,ctgx = a, rae a — TabiuuHOE
3HAYEHHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUUECKON (QYHKIIHH.

B nosceonesnoui srcuznu u npu usyuenuu

Opyaux npeomemos:

COCTaBIISITh U pellaTh YpaBHEHUS U
CUCTEMbI ypaBHEHUH MpU PEeLICHUN
HECJIOKHBIX MPAKTUYECKUX 3a7a4

UCNOB308AMb MEMOO UHMEPBANO8 0I5
peuieHus HepaseHCcme,

ucnov3oeams epagpuyeckuti Memoo 0
NPUOTIUINCEHHO20 pPelleHUsl YPAGHeHUll U
HEepaseHCcmae,

uz0bpasicamsv Ha MpPUSOHOMEMPUUECKOL
OKPYIHCHOCIU MHOIHCECMBO DEeUeHUT
NPOCMetuux mpueoHOMempuyecKux
VPAGHeHUll U HePABEeHCMSE;

BLINOJIHAMb OMOOP KOPHEU YPAGHEeHU UIU
peuteHull HepageHCcms 8 COOMEEemMCcmeul ¢
O0ONOIHUMENbHBIMU YCIOBUAMU U
02PaHUYEeHUSAMU.

B nosceounesnoii ocuznu u npu usyveHuu opyaux

VUeOHbIX NPeOMemos:

COCMAsIsims U pewams ypasHeHUs,
cucmemvl YpPAGHEHUIl U HepaABeHCmed npu
peweHuu 3a0a4 Opyux y4eOHvIX
npeomemos;

UCNONb308AMb YPABHEHUS U HEPABEHCMBA
0J151 NOCMPOEHUS U UCCAe00BAHUSL
npoCmenuux Mamemamuieckux mooeneu
PEANbHbIX CUMyayuil Uiy NPUKIAOHbIX
3a0au;

YyMemb UHMePNPemupo6amy NOLY4eHHbILL
npu peueHuy ypasHe s, HepaseHcmed uiu
cucmembl pe3yibmam, OYeHUusams e2o
npasoonoooodue 6 KOoHmeKkcme 3a0aHHOU
PeanbHoU cumyayuu uiu nPUKIaoHou
3a0aqu

Dynkyuu

OnepupoBath Ha 6a30BOM ypOBHE
MOHATHUSIMH: 3aBHCUMOCTD BEJINYHH,
(GyHKLUSA, apTyMEHT U 3HaYCHHE
byHKIIMH, 00JIaCTh ONIPEIeTICHUS U
MHOX€ECTBO 3HaYCHUN (yHKIINH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIMH, HyTU QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM ITPOMEKYTKE,
HauOoJbIlIee U HAUMEHbLIee
3HaYeHHe PYHKLIUHU HA YUCIOBOM
POMEKYTKE, TIEPUOTIIECKast
byHKLMSA, TEPHOL;

OTIepHpOBaTh Ha 0A30BOM YPOBHE
MOHATHUSIMHU: TIPSIMast U OOpaTHAsS
IPONOPLUHUOHATIBHOCTD JTMHEHHAs,
KBaJ[paTHYHAs, JJOrapupMUIEcKas ’
nokasaresbHas (QyHKINY,
TPUTOHOMETPHUYECKHE (DYHKIIHH;
pacrio3HaBaTh rpapuKu

Onepuposams NOHAMUAMU. 3A8UCUMOCTD
senuyuH, hyHKYyus, apeymeHm u 3HayeHue
@yHrkyuu, obracme onpeoeneHus u
MHOIHCECBO 3HAYUEHUN PYHKYUU, epaduK
3asucumocmu, epa@ux GyHKyuu, Hyu
@YHKYUU, RPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACTAHUE HA
YUCTI080M NPOMENCYMKe, YObleaHle Ha
YUCTI0BOM NPOMEICYMKE, HAUOOIbULEE U
Haumenbulee 3Hauenue QyHKyuu Ha
YUCTIOBOM NPOMEICYMKE, NePUOOUYECKAs
@yHKyus, nepuoo, YemHasn u HeuemHas
@yHryuu;

oOnepupoBamb NOHAMUAMU: NPAMASL U
06pamHas nNPONOPYUOHATLHOCHID,
JIUHEeNHAs, K8AOpaAMUu4Has,
Jloeapupmuueckas u nokazamenbHas
@yukyuu, mpuconomempuyecKue QyHKYuu;
onpeodensims 3Havenue QyHKyuu no
3HAYEHUIO ApeYMEeHMA NPuU Pa3IUYHbIX
cnocobax 3a0anus YyHKyuu,

Ccmpoums epapuru u3yyeHHvIX QYHKYULL,
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AJIEMEHTAPHBIX (YHKIIHUHA: MPIMOU 1
00paTHOW MPOMOPLUOHATBHOCTH,
JIMHENHOM, KBaAPATUIHOM,
norapuMUIECKON 1
MoKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUYCCKUX (PYHKIIHIA,
COOTHOCHUTH TpaduKu
3JIEMEHTAPHBIX (YHKIHHA: MPAMOU 1
00paTHOM MPOMOPLMOHATIBLHOCTH,
JIMHEWHOM, KBaJAPATUYHOM,
norapuMUIECKON 1
MoKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPUYECKHUX (QYHKITHH ¢
dbopMynaMu, KOTOPHIMU OHU
3a/1aHbl;

HAXOJHTb MO TpaPuKy
NpUOJIMKEHHO 3HaYEHUS (QYHKIIMH B
3aJIaHHBIX TOYKAX;

oTpeAensiTh o rpaduky cBoiicTBa
byHKIMY (HYH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA, TIPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIIINE U
HAUMEHBIIINE 3HAYCHUS U T.11.);
CTPOUTH 3cKu3 Tpaduka QyHKIUH,
YIIOBJIETBOPSIOUICH MPUBEACHHOMY
HaOOpy yCI0BUM (IIPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HAUCHUE
(GYHKIIUH B 33JaHHON TOYKE, TOYKU
9KCTPEMYMOB H T.11.).

B nosceonesnoii srcuznu u npu usy4esnuu

Opyaux npeomemos:
OTIpeIeNATh Mo rpadrkamM CBOWCTBA
pEAIbHBIX ITPOLIECCOB U
3aBUCHUMOCTEN (HanbompIne u
HaVMEHbIIINE 3HAUYEHUS,
MPOMEXKYTKU BO3PACTaHUS U
yOBbIBaHUS, POMEKYTKU
3HAKOMOCTOSIHCTBA U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKOM CUTYyaIUU

ONUCHIBAMb NO 2PAPUKY U 8 NPOCHETUIUX
cayuasx no ¢hopmyne nosedeHue u
ceoticmea GyHKYull, Haxo0ums no 2paguxy
GdyHKyuu Hauborbuue U HauMeHbUIUe
3HAYEeHUs1,

CmMpoums 3CKu3 epaguxa GyHkyuu,
yooesnemeaopsouel npusedeHHOMY Habopy
VCI08ULL (NPOMENCYMKU
803pacmanus/yovléanus, 3HaveHue
@yHKYUU 8 3a0AHHOU MOYKe, MOYKU
IKCMPEMYMOB, ACUMNIMOMbL, HYIU YHKYUU
um.o.);

pewams ypasueHusl, npocmetiuiue
cucmemvl YpaeHeHUll, UCNOIb3YSL CBOUCIEA
@yHKYyULl U ux epaguxos.

B noeceomnesnotui srcusnu u npu uzyyenuu opyeux

VUeOHbIX NPeOMemos:

onpeoenams no epapuKam u UCnOIb308amsb
0J151 peuleHus NPUKIAOHbIX 3a0ay C8OUCMBA
PEANbHBIX NPOYECCO8 U 3A6UCUMOCTEN
(Haubobuwue u HaUMeHbUUe 3HAYEeHUs,
NPOMENCYMKU 803DACMAHUSA U YObI8AHUSL
@YHKYUU, RPOMENCYMKU
3HAKONOCMOSIHCIEA, ACUMNIMONbL, NEPUOO
umn.);

UHMEPNPEMUPO8ams C8OUCMEA 8
KOHmMeKcme KOHKPEMHOU NPAKMu4eckoul
cumyayuu,

onpedensams no epapuram npocmetiviue
XapakxmepucmuKku nepuooudecKux
npoyeccos 6 buon02ul, IKOHOMUKE,
MY3bIKe, paouocessu u op. (amnaumyoa,
nepuoo u m.n.)

Idnemenm
bl
mamemam
UuecKozo
ananusza

OnepupoBath Ha 6a30BOM ypOBHE
MOHSTUSIMU: IPOU3BOIHASL (PYHKIIUU
B TOYKE, KacaTelbHasl K rpaduky
GbyHKIMM, TPOU3BOIHAS (QYHKIUY;
OIPEAEIIATh 3HAYEHHNE TPOU3BOTHON
(GYHKLHHU B TOUKE MO0 U300paskeHUI0
KacaTeJlbHOU K rpaduKy,
IIPOBEICHHON B OTOM TOUKE;

pelaTh HECIOXKHbIE 33/1a4u Ha
MPUMEHEHHUE CBSA3H MEXIY
IIPOMEXYTKAMHU MOHOTOHHOCTH U

Onepuposams nouamusmMu. npou3eo0Has
@yHKYUU 8 MOUKe, KACamenbHas K epapuxy
@yHKYUU, NPOU3BOOHAS DYHKYUU,
BbIUUCTIAMb NPOUIBOOHYIO OOHOUIEHU,
MHO20UIeHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL
BbIUUCTIAMD NPOUZBOOHBLE DIIEMEHMAPHBIX
@YHKYUL U UX KOMOUHAYULL, UCNONB3YS
CNpasounbie Mamepuaibl,

uccneo06ams 8 NPOCMeEUUUX CLyyasx
@YHKYUU HA MOHOMOHHOCb, HAXOOUMb
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TOYKaMH SKCTpeMyMa (hyHKIIUH, C
OJIHOU CTOPOHBI, U IIPOMEKYTKAMHU
3HAKOIOCTOSIHCTBA U HYJISIMU
MIPOU3BOTHOM ITOU (DYHKITUHU — C
ApYroii.

B nosceonesnoui srcuznu u npu usyuenuu

Opyaux npeomemos:

MOJIB3YSCh TpaiKaMH, CPAaBHUBATh
CKOpPOCTH BO3pacTaHus (pocra,
MOBBIIICHUS, YBETMUCHUS U T.I1.)
WJIM CKOPOCTH yObIBaHUsI (I1aJICHUS,
CHW)KCHHUSI, YMCHBIIICHUS U T.I1.)
BEJIMYKH B PEabHBIX NPOIIECCcax;
COOTHOCHTD TpaMKi peabHbIX
MPOLECCOB U 3aBUCUMOCTEN C UX
OIHCAHMSIMH, BKITFOYAIOIIMMHA
XapaKTEPUCTHKH CKOPOCTH
n3MeHeHus (OBICTPBINA POCT,
IUTAaBHOE MTOHMKCHUE U T.I1.);
UCIIO0JIB30BaTh rpaduKK peasbHBIX
NPOIIECCOB IS PEIICHHUS
HECJIOKHBIX NMPUKJIAIHBIX 33]1a4, B
TOM YHCJIC OTPEAEIIsisl 0 rpaduKy
CKOpOCTB X0/1a TIporiecca

Haubonvuiue U HauMeHbliUe 3Ha4eHUs
@yuKyul, cmpoums epapuKru MHO20YIEHO8
U npocmeuuux payuoHaIbHbIX QYHKYULL C
UCNOIb308AHUEM annapama
Mamemamuyecko2o aHanuza.

B nosceonesnoil sicuznu u npu uzyueHuu Opyaux
VUeOHbIX NPeOMemos:

—  pewams NpuKIaoHbvle 3a0adu U3 Ouoso2ulU,
Qusuxu, xumuu, SKOHOMUKU U OPYeUX
npeomemos, Céa3aHHbie C UCCIe008aAHUEM
Xapakmepucmux peaibHulX NPoYeccos,
HAaxoxcoeHuem HauboIbuux U HAUMEeHbUUX
3HAYeHUll, CKOPOCMU U YCKOPEeHUsL U M.N.;

—  UHmMepnpemuposams NOIyUeHHble
pesyivmamol

Cmamuc
muKa u
meopus
6€poOAmMHO
cmeil,
J02UKa U
KomobuHna
mopuka

OnepupoBaTb Ha 0a30BOM ypOBHE
OCHOBHBIMH OTHCATEIbHBIMU
XapaKTEPUCTHKAMH YHCIIOBOTO
HaOopa: cpenHee apupMeTHnIecKoe,
MeauaHa, HauOoJbIIee U
HalMEHbIIIee 3HAYEeHUS;
OTepHpoBaTh Ha 6a30BOM YpOBHE
MOHSATHSMH: YaCTOTa U BEPOSTHOCTh
COOBITHS, CITy4aifHbIN BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMH COOBITUSMU;
BBIYHUCIISITH BEPOSITHOCTH COOBITHIA
Ha OCHOBE I0/IcYeTa YncIia
HCXOJIOB.

B nosceonesnoui srcuznu u npu usyuenuu

opyaux npeomemos.

OLICHUBATH U CPAaBHUBATh B IIPOCTHIX
CIIy4asix BEPOSTHOCTU COOBITUH B
peanbHON KU3HU;

YUTaTh, COMIOCTABIIATh, CPABHUBAT,
MHTEPIPETUPOBATH B MIPOCTHIX
ClIy4asix peajibHbIE JaHHbIE,
IpeJICTaBJICHHbIE B BUI€ TAOJIHIL,
quarpamm, rpaukoB

—  Hmemv npedcmasnenue 0 OUCKPEMHbIX U
HenpepvlHbIX CAVYAUHBIX eTUUUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCTU
CYHAUHBIX BETUYUH,

—  uMemb npeocmasienHue o
MamemamuyecKkomM OHCUOAHUY U OUCHePCUU
CYUAUHBIX BENUYUH,

—  uMemb npeocmasieHue 0 HOpMAaIbHOM
pacnpeoeneHuy u npumepax HopMaibHO
pacnpeoeneHnbIX CIyuauHbIX 6eIUYUH,

—  NOHUMAMb CYMb 3AKOHA OONLULUX YUCeN U
8b100POYH020 MEMOOa U3MePEeHUs.
8eposimHocmet;

—  umembv npedcmasieHue 00 yCl08HOU
8EPOSIMHOCIU U O NOJIHOLL 8EPOSAMHOCTIU,
NPUMEHAMb UX 8 pelenul 3a0ay;

—  UMemb NpeoCcmasieHue 0 6aNCHbIX
YACMHBIX UOAX paAcnpedeseHuli U
NPUMEHAMb UX 8 peleHul 3a0ay;

—  uMemb npedcmasgieHue 0 Kopperayul
CIYYAUHbBIX EIUYUH, O TUHEUHOU
pezpeccuu.

B nosceonesnoil scuznu u npu uzyueHuu Opyaux
npeomemos:

—  BBIYUCTIAMb UU OYEHUBAMNb BEPOIMHOCIU
CcOObLIMULL 8 PEANbHOU HCUSHU,

—  gulOUpamsv nooxoosujue Memoosl
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npeocmasieHus u 06pabomku OaHHuIX;
YyMemb peuams HeClodCHble 3a0ayu Ha
npuMeHeHue 3aKoHa DONLUUX YUcel 8
coyuoIo2UU, CMpPaxo8anuu,
30pasooxpanenuu, obecnedenuu
0e30nacHOCMU HACENEeHUsL 8 YPE36bIUALIHbIX
CUMYayusx

Texcmoes
ble 3a0auu

Pemiate Hec10KHbBIE TEKCTOBbIE
3ajJjauyl pa3HbIX TUIIOB;
aHaATM3UPOBATh YCIOBHE 3a7auH,
py HEOOXOIUMOCTH CTPOUTD ISt
€€ peleHHs] MaTeMAaTHYECKYIO
MO/IEIIb;

IIOHUMATh U MCIIOJIb30BaTh IS
pelLeHus 3a1a4u MHPOpMaILuIo,
NPEJCTAaBICHHYIO B BUJIE TEKCTOBOM
Y CUMBOJIBHOM 3aITUCH, CXEM,
TabJMII, AUarpamMmm, rpapuKoB,
PHCYHKOB;

JIEHCTBOBATH 110 AITOPUTMY,
coJiepKalleMycsl B YCIIOBUH 3a/1a4H;
UCTIOJIB30BAaTh JIOTHYECKUE
paccyXIeHHs MTPH PELICHNUH 33/1a4H;
paboTath ¢ U30BITOYHBIMU
yCIOBUSMH, BBIOMpaAs U3 Beel
uHpOpMaLINH, TaHHEIE,
HE00XO0IUMBIE /71 peILIeHUs
3a/a4uu;

OCYILECTBIIATh HECIOXKHBIH 1epedop
BO3MOXHBIX PELICHUH, BBIOUpast U3
HUX ONTUMAIILHOE TI0 KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM B yCIOBUHU;
aHAJTM3UPOBATh U
UHTEPIPETHPOBATH OTYICHHBIC
pelIeHNs B KOHTEKCTE YCIOBUS
3aJ1auu, BHIOMPATh PEIICHHS, He
IpOTHBOpPEYAIE KOHTEKCTY;
pemaTh 3a/1a4M Ha pacueT
CTOMMOCTH TIOKYTIOK, YCIIYT,
MOE3/JI0K U T.IL.;

pelaTh HeCIOXKHBIE 3a]1auH,
CBSI3aHHBIE C JJOJICBBIM Y4acTHEM BO
BJIaJICHUU (PUPMOML, IPEANPUATHEM,
HEJIBIKUMOCTBIO;

pelaTh 3aJ1a4u Ha MPOCThIe
MPOIICHTHI (CHCTEMBI CKHJIOK,
KOMHCCUH) U Ha BHIYUCIICHUE
CJIO’KHBIX TIPOIIEHTOB B PAa3ITUIHBIX
cXeMax BKJIaJIOB, KPEAUTOB U
UTIOTEK;

pelaTh MpakTUYECKHe 3a/JauH,
TpeOyIolIe NCIOIb30BAHUS
OTPHIIATEFHBIX YUCEI: Ha

Pewamv 3a0auu pazuvix munos, 6 mom
yucie 3a0a4u NOGbLULEHHOU MPYOHOCMIUL,
8b10UPAMb ONMUMATLHBIU MEMOO peuleHus
3a0auu, paccmMampusas pa3iuyHsle
Memoowl,

CMpoUms M0o0eb peuleHus 3a0ayu,
npPoBOOUMb OOKA3AMEIbHBLE PACCYHCOCHUS,
pewams 3a0aqu, mpeodyowue nepebopa
8apuanmMos, npo8epKU yciosull, 8b100pa
ONMUMATILHO20 Pe3YIbmama,
AHATU3UPOBAMD U UHMEPNPEMUPOBAb
pe3yibmamol 8 KOHMeKcme YCl08Usl
3a0a4u, 8blOUPamMs peulenus, He
npomugopedaujue KOHMeKCmy,
nepegooums npu peuleHuu 3a0a4u
unghopmayuro uz 00HoU gopmul 8 opyeyo,
UCNONBL3YA NPU HEOOXOOUMOCIU CXeMbl,
maobnuysl, epagpuxu, Ouazpammol;

B nosceonesnoii ocuznu u npu usyueHuu opyaux

npeomemos:
pewams npakmuyecKkue 3a0aiu u 3a0ayu
u3 opyaux npeomemos
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orpeziesieHue TeMIepaTyphl, Ha
orpesieNieHUe TOJI0KEHUS Ha
BPEMEHHOH OcH (710 HaIIel pbl U
10oCJIe), Ha ABMIKCHHE JTCHEKHBIX
cpencTs (MpUxoj/pacxon), Ha
OTIpeieNIeHUe TITyOUHBI/BBICOTHI U
T.IL.;

MCIIOJIb30BaTh TIOHATHE MaciiTadba
JUTSL HAXOKJICHHSI PACCTOSIHUN U
JUIMH Ha KapTax, IJIaHaX MECTHOCTH,
IJIaHAX [TOMEILECHHH, BBIKpOMKaX,
npu paboTe Ha KOMITBIOTEPE U T.II.

B nosceonesnou srcuznu u npu uzyuenuu

Opyaux npeomemos:

peliaTh HECIIOKHBIE MPAKTHIECKUE
3a/1a4¥, BOSHUKAIOIIHNE B CUTYAIUSIX
MIOBCEIHEBHOM KU3HU

T'eomemp
us

OmnepupoBath Ha 6a30BOM YpPOBHE
HNOHSTUSMM: TOUKa, IIpsimMas,
IUIOCKOCTh B IIPOCTPAHCTBE,
[apajuIeIbHOCTb U
HEePHEHIUKYIAPHOCTD MIPSIMBIX U
TJIOCKOCTEH;

pacrio3HaBaTh OCHOBHBIE BH/JIbI
MHOTI'OI'PaHHHMKOB (TpU3Ma,
UPaMUJIa, IPSIMOYTOJIbHBIN
napasuienenunes, Kyo);
n300pakaTh U3ydaeMbie GUTYPHI OT
PYKH ¥ C IPUMEHEHHEM IPOCTHIX
YEPTEHKHBIX HHCTPYMEHTOB;

JienaTh (BBIHOCHBIE) TIOCKHE
YEepTEKH U3 PUCYHKOB ITPOCTHIX
00BeMHBIX (UTYp: BUJ CBEPXY,
cOOKYy, CHH3Y;

U3BJICKATh HH(OpPMAITHIO O
IIPOCTPAHCTBEHHBIX
reoMeTpuuecKux (urypax,
IIPEJICTABICHHYIO HA YepTekax U
PUCYHKax;

npuMeHsTh Teopemy [ludaropa npu
BBIUHCJIEHUH 3JIEMEHTOB
CTepeOMEeTPUUECKUX GUryp;
HaXOJUTh 0OBEMBI U IIJIOLIAIN
MTOBEPXHOCTEN ITPOCTEUIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM
dopmyu;

pacro3HaBaTh OCHOBHBIE BUBI TEI
BpaleHus (KOHyc, UIMHP, chepa
i map);

HaXO/UTh 0OBEMBI U IO
MIOBEPXHOCTEN MTPOCTEUILINX
MHOTOTPaHHUKOB U T€J BPAILIEHUS C
npUMeHEeHHEM (OpMYIL.

Onepuposams noussmuamu: mouxa,
npsamasl, R1I0CKOCMs 8 NPOCMpPaHcmae,
napanieibHoCmy U NePReHOUKYISIPHOCHIb
NPAMBIX U NIOCKOCMEl,

NpUMeHsIMb 0/l peuleHusi 3a0ay
2eomempuyeckue gakxmol, eciu YCiosus
npuMeHeHUsl 3a0aHbl 8 ABHOU opme;
peuams 3a0a4u Ha HaxoHcoeHue
2eoMempuyecKux 6eIudUH no 0opasyam uiu
aAneOpUMMAM;

denamv (8bIHOCHbBIE) NIIOCKUE YEPMENCU U3
PUCYHKO8 00beMHBIX (hucyp, 6 mom yucie
pucosams 6uU0 ceepxy, cOOKy, Cmpoums
CeyeHUss MHO202PAHHUKOB,

U361€KAMb, UHMEPNPEMUPOBAMb U
npeoopazo8vleamsv UHGOPMAYUIO 0
2eomempuyeckux ueypax,
NPeOCMABIEeHHYI0 HA YEPMENCAX;
npuUMeHsasms ceomempuyeckue gaxmol 0
pewenus 3a0a4, 8 mom 4ucie
NPeOnonaAcauux HeCKOIbKO Udaeos
peweHus;

ONUCHIBAMb 83AUMHOE PACNONONCEHUE
NPSMBIX U NJIOCKOCMEN 8 NPOCMPAHCMEe;
Gopmynuposamsv c60lCMea u NPU3HAKU
pueyp;

O00KA3bIBAMb 2e0MempuiecKue
VMBepHCOeHUsL,

671a0emb CMAaHOapmHoU Kiaccugukayuer
NPOCMPAHCMBEHHbIX ueyp (Nupamuovl,
npuzmMbsl, napaieienunedsl);

HAxo0ums 00vembl U nIOWAoU
nosepxHocmeri 2eoMempu4ecKux mei ¢
npumeneHuem Gopmyi;

BbIYUCTIAMb PACCOSAHUS U YTibl 8
npocmpancmse.
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B nosceonesnou orcuznu u npu uzyuenuu

Opyaux npeomemos:
COOTHOCHUTbH a0CTPAKTHBIC
reOMEeTPUYECKUE TIOHATHS U (PaKThI
C peaJIbHbIMU >)KU3HEHHBIMU
00BEKTaMU U CUTYalUSIMU;
UCIIOJIb30BaTh CBOMCTBA
IPOCTPaHCTBEHHBIX
reoMeTpUUecKuX GUryp s
peLIeHHs] TUIIOBBIX 3a7a4
NPaKTUYECKOTO COACPIKaHUS;
COOTHOCHTbD IUIOIIAIH
MOBEPXHOCTEN TEJ OJUHAKOBOM
(opMBI pazIMUHOTO pa3Mepa;
COOTHOCHUTH 00BEMBI COCYI0B
OJIMHAKOBOM (POPMBI pa3IMYHOIO
pa3mepa;

olLleHUBaTh (POpMy IIPaBUIBHOTO
MHOI'OI'paHHMKA [10CJIe CITUIIOB,
CpE30B U T.II. (ONpeAesATh
KOJINYECTBO BEPILUH, pedep U
IrpaHel MOJy4YEHHBIX

B nosceonesnoil scuznu u npu uzyueHuu Opyaux

npeomemos:

UCNONb3068AMb CEOUCNEA 2EOMEMPUUECKUX
Queyp 0ns pewenus 3a0a4 NPAKMU4ecKo2o
xapaxmepa u 3a0a4 uz opyaux ooaacmet
3HAHUU

MHOTOTPaHHHUKOB)
Bexmoput OnepupoBaTb Ha 0a30BOM ypOBHE Onepuposams NOHAMUAMU 0eKapmosbl
u MOHSATUEM JE€KapTOBBI KOOPAUHATHI KOOpOUHamul 8 NPOCMPAHCMEe, BEKMOp,
Koopouna B IIPOCTPAHCTBE; MOOYIIb eKMOPA, paeHCmM80 8eKMopos,
maol 6 HaxXOJUTh KOOPJAUHATEI BEPIINH KOOPOUHAMbL 8EKMOPA, Y201 MENHCOY
npocmpan Ky0a ¥ MPsIMOYTOJIbHOTO BEKMOPAMU, CKATAPHOE NPOU3EEOEHUE
cmee napanjiesenuieaa B8EKMOPOB, KOJIUHeapHble 6EKmMopbl,
HAxXo00ums paccmosiHue mexicoy 08yMsl
MOYKAMU, CYMMY 8EKIMOPO8 U
npouszgedeHue 8eKmopa Ha 4ucio, y2oi
MedHcoy 6eKmMopamu, CKaaapHoe
npousgedeHue, packiaovbléams 6eKmop no
08YM HEKONNUHEAPHBIM 8eKMOPAM,
3a0a8ams NIOCKOCHb YPAGHEHUEM 8
0exapmosou cucmeme KOOpOUHam,
peuiamsb npocmetiuiue 3a0a4u 66e0eHUeM
8EKMOpHO20 bazuca
Hcmopusa OnuceIBaTh OTAEIbHBIE Ilpeocmasname 6xnad gvidarowuxcs
mamemam BBIIAIOILNECS PE3YIIbTATBhI, Mamemamuro8 8 pazeumue MamemamuKy u
uKu IIOJIyYEHHBIE B XO/€ Pa3BUTHUSA UHBIX HAYYHBIX 0Oaacmel;
MaTE€MaTHUKH KaK HayKH; NOHUMAMb POTIb MAMEMAMUKU 8 pa3eumuu
3HATh IPUMEPBI MATEMATUYECKNAX Poccuu
OTKPBITHI U UX aBTOPOB B CBA3H C
OTEYECTBEHHOW U BCEMUPHOMU
UCTOPHUEH;
ITOHUMATh POJIb MAaTEMATHUKH B
pasButuu Poccun
Memoow IIpuMeHATH U3BECTHBIE METOMBI IIPU Hcnonvzo6ams ocHogHble Menoobl
mamemam pELIEHNH CTaHIapPTHBIX 00Kazamenbcmed, nposooUmy
uKu MaTE€MaTHYECKHX 3a/1a4; 00KA3ameNbCmeo U 8bINOIHAMb
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3aMedath U XapaKkTepU30BaTh
MaTeMaTU4eCKUe 3aKOHOMEPHOCTH B
OKPYKaIOILEH NEMCTBUTENBHOCTH;
MIPUBOAUTH PUMEPHI
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEN
B IIPUPOJE, B TOM YHUCIIE
XapaKTEepU3yIOLIUX KPacoTy 1
COBEPILICHCTBO OKPYKAIOLIEr0 MUpa
Y IIPOU3BEJICHUIN UCKYCCTBA

onpogepoicerue;
NPUMEHSAMb OCHOBHbIE MEMOObl PEUleHs]
MamemMamuyeckux 3a0au,

HA OCHOBE MAMEMAMUYECKUX
3aKOHOMEpPHOCMell 8 NPUpPode
Xapakxmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYICAIOUE20 MUPA U
npou3eeodeHull UCKyccmed;

npuUMeHsimb npocmeniuiue npocPaMMHble
cpeocmea u INeKMmpOHHO-
KOMMYHUKAYUOHHbLE CUCEMbl NPU
PeueHUU MamemMamuyecKux 3a0ay
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TemaTHyeckoe IIAHMPOBAHUE Y4eOHOT0 MPeAMeTa
«MaTtemaTuka: ajredpa u Ha4YaJIa MaTeMaTHYeCKOr0 AHAJIN3a, TeOMeTPHsD)

(0a30BbIii YPOBEHD),
B TOM YHCJIe C y4eTOM padoyeil NPOrpaMMbl BOCTIMTAHUS

Ne | Ha3BaHnue pa3jiesioB, TeM KoanuecTBo 4acoB Ha
U3y4YeHHe TeMbl
10 xknace 11 knace

1 | Anreépa u Hayaja MATEMATHYECKOI0 AHAJIN3A 75 84
UncnoBsie GyHKIHH 5
Tpuronomerpudaeckne GyHKIHA 24
Tpuronomerpuueckre ypaBHEHHsI 19
[TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIPAKEHHUH 6
ITpousBoanas 15 1
Crenenn u kopau. CTenieHHbIe (PYHKIINU 12 14
[NokazaresnpHas 1 JorapudmMudeckas GyHKIMH 23 14
ITepBooOpa3Hast u HHTETpaI 6
VYpaBHenus u HepaBeHCTBa. CHCTEMBl ypaBHEHHH U 20
HEPABEHCTB

2 | 'eomeTpusi 44 43
Beenenne B ctepeoMeTpuio 4
[TapannenbHOCTh MPSAMBIX U MIIOCKOCTEN 9
[TepnieHTUKYISIPHOCTH MPSIMBIX M IUIOCKOCTEH 9
MHOTOrpaHHUKH 13
BexkTopsl B mpocTpaHCTBE 6
MeTo KOOpIUHAT B MPOCTpaHCTBE. [|BIKeHus 9 10
Hunuaap, KoHyc, map 12
O0beMsl Ten 21

3 | BeposiTHOCTB M cTaTHcTHKA. PadoTa ¢ JaHHBIMHU 9 5
KombOuHaToprka 1 BepOSITHOCTh 9
DneMeHTbI TEOPUHU BEPOSITHOCTEN U MaTEeMaTHIECKOM )
CTaTUCTHUKHU

4 | IloBTOpEeHHE 8 8

Uroro 136 136
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