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Pabouas mporpamma yuyeOHOro mpeamera «MaTtemarukay Uit oOydaromuxcs 11 ximaccoB Ha ypoBHE cpeHero oomero oOpa3oBaHUs CO-
cTaBlieHa Ha ocHOBe TpeOoBaHUH K pe3ysibTaTaM OCBOCHHUS IPOTPaMMBI CpeTHEro o0mero oopazoBanus PenepanbHOTO TOCYIapCTBEHHOTO 00pa3o-
BaTEIBHOIO CTaHIApTa cpeaHero oodmero oopazosanus (naee — GI'OC COO), a Takke OpUSHTHPOBAHA HA IIEJIEBBIC IPUOPUTETHI, CHOPMYIUPO-
BaHHBIC B (hemepanpHOi paboueii mporpamMMe BocimTanus. O0Iee 9nciio 4acoB, OTBEAEHHBIX Ha u3ydeHne «Matemartukn» B 11 ximacce — 231 gac
(7 yacoB B HeJEINIO).

1. Copep:xanue yueOHOTO npeamera

Anzedpa u nauana mamemamuyeckozo ananusa. 165 uacos.
1. TIloBTopenue usydyennoro B 10 knacce (7 4)
Anrebpandeckue BelpaxkeHus. YpaBHeHus. HepaBencrsa. @yHkuuu U rpaduxu
OcHognas yensb: TOBTOPUTH, CUCTEMATU3UPOBATh U KOPPEKTUPOBATh 3HAHMSI, MTOJIyY€HHbIE TPU U3YYEHUH Kypca aiareopbl 1 Havana aHainusa 10
KJ1acca.

2. Tpuronomerpudeckue GpyHkmuu (22 4)
OO6mactp ompeneneHus TPUTOHOMETPUUECKUX (YHKIMI. MHOXECTBO 3HAYCHHH TPUTOHOMETPHUYECKUX (YHKINNA. YeTHOCTh, HEUETHOCTH, MEPHO-
JTUYHOCTHh TPUrOHOMETpHUecKuX (GpyHkIui. CBolicTBa QyHKIMI  y= cosx,  y=sinX. 'paduku PyHkmuii y=cos x, y=sinx. CBoiicTBa (HyHKIIUU
y=tgx. I'paduk pynkmum y=tgx. OOpaTHbIC TPUTOHOMETPUUECKHE (PYHKITHH.
OcHogHas yensb: U3y4UTh CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIUM, HAYYUTh YJalIUXCsl IPUMEHSTh 3TH CBOMCTBA MIPH PEILICHUN YPaBHEHUM U He-
paBeHCTB; 000OLIUTH U CUCTEMATH3UPOBAThH 3HAHUS 00 HCCIe0BaHNU (DYHKIIMU 3JI€MEHTapHBIMU METOJIaMU; HAYYUTh CTPOUTH IpapuKu TPUTOHO-
METPHUUYECKUX (PYHKIUNA, UCHIOB3YSI pa3TUYHbIE IPUEMBI TOCTPOCHUSI IPAPUKOB.

3. IlpousBoaHasi u e€ reoMmeTpu4YecKuii cMbICT (22 4)
[Tonsitue o npezene u HenpepblBHOCTH QyHKIMU. [Ipon3BoaHas. @usndeckuii cMbica mpou3BogHOM. Tabnuia npousBoaubix. [IpousBoaHas cym-
MBI, IPOU3BEACHUS U YACTHOTO IBYX (DYHKIUH. ['eOMeTpruYecKuii CMBICI IPOU3BOIHON. YpaBHEHHUE KacaTeIbHOM.
OcHognas yensb: 3HAKOMCTBO C OTIpPEEIICHUEM Mpeeia YNCIOBON MOCIeI0BATEIbHOCTH, CBOMCTBAMH CXOSIIMXCS MOCIEeI0BAaTEIbHOCTEH, 00yde-
HUE HaXO0XICHUIO MPEJENIOB MOCIeI0BaTeIbHOCTEH, JOKA3aTENbCTBY CXOJUMOCTH MOCIIEOBATEIbHOCTH K 33aJJaHHOMY YHUCITY; O0ydeHHe BBISBIIC-
HUIO HETIPEPHIBHBIX (DYHKIIMI C OTIOPOI Ha ompeeNeHNne HEMPEePhIBHOCTH (PYHKIIMH; 3HAKOMCTBO C IMOHSATUEM MPOU3BOIHON (DYHKIIUU B TOUKE U €€
(buznuecKuM cMBICIIOM, (JOPMUPOBAHHME HAYAIBHBIX YMEHHUI HAaXOAUTh MPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIMI HAa OCHOBE OTpeeNIeHUs TPOU3BO -
HoM. OBnanenue mpaBuiaMu audGepeHInpPOBaHUs] CyMMBI, TPOU3BEICHUSI U YACTHOTO JBYX (DYHKIIM, BBIHECEHUS MOCTOSHHOTO MHOKUTENS 32
3HAK MPOU3BOJHOMN; 3HAKOMCTBO ¢ AU(PPEPEHIINPOBAHUEM CIIOKHBIX (DYHKIUI U TIpaBHIaM HaXO0XACHUS MPOU3BOIHOM 0O0paTHOU PyHKIMHU; 0Oy e-
HUE HCIOJIb30BAaHUIO (POPMYIIBI TIPOU3BOTHOM cTeneHHo ¢yHkuH f (X) = Xp A 1000T0 AeHCTBUTENHHOTO P; (POPMHUPOBAHUE YMEHUI HAXOIHUTh
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIIHI{; 3HAKOMCTBO C TEOMETPUUYECKUM CMBICIIOM MPOU3BOIHON 00yUYeHHE COCTABICHUIO YpaBHEHUN KacaTeIbHON
K rpaduKy QyHKIIMU B 3aJaHHOU TOYKE.




4. IlpuMeHeHHMe NPOM3BOAHOI K HccjaenoBaHNI0 pyHkunu (18 v)
HccnenoBanue cBOMCTB (pyHKIMM € IOMOIIBIO IPOM3BOIHON. HaxoxaeHue mpoMexXyTkoB MOHOTOHHOCTH. HaxokJeHne SKCTpEeMyMOB (DYHKITHH.
[TocTpoenue rpadpukoB QyHKIUH.
Haxoxnenne HanOOJIBIINX U HAUMEHBIINX 3HAYEHUH.
OcnosHas yenw: IOKa3aTh BO3MOXHOCTH IPOU3BOIHON B UCCIIETOBAaHUH CBOMCTB (DYHKIIMIA M TIOCTPOCHUH MX T'PaUKOB ¥ MIPUMEHEHUE TIPOH3BO -
HOM K pEeIIeHUI0 MPUKIAAHBIX 3a7a4 Ha onTuMu3anuio. OOyueHne MPUMEHEHUIO TOCTATOYHBIX YCIOBUHM BO3pACTaHUS U YObIBAaHUS K HAXOXKICHHUIO
MMPOMEXYTKOB MOHOTOHHOCTH (DYHKIIMM; 3HAKOMCTBO C MOHATUSIMHU TOYEK dKCTpeMyma (DYHKIIMH, CTAIIMOHAPHBIX U KPUTHUUECKHUX TOUYEK, C HE00X0-
JUMBIMU U JIOCTaTOYHBIMHM YCIOBHSIMHU IKCTpeMyMma (YHKIUHU; 00ydeHHE HAXOXKJICHHUIO TOYEK HKCTpeMyMma (YHKIUH; OOYy4YeHHE HaXOXKICHHUIO
HauOOJIBIIIETO U HAUMEHBIIIETO 3HAUCHUM (DYHKIIUHM C TIOMOIIBIO MMPOU3BOHOM; 3HAKOMCTBO C IMOHATHEM BTOPOW MPOU3BOAHON (HYHKIMU U €€ (u-
3UYE€CKUM CMBICIIOM; C IPUMEHEHUEM BTOPOM MPOU3BOIHOM U1l HAXOXKACHHUS MHTETPAJIIOB BBHIMTYKJIOCTH U TOUYeK mnepernbda ¢yHkiuu; GopmupoBa-
HUE YMEHUS CTPOUTh rpapuKu QYHKIMI — MHOTOUJIEHOB ¢ TOMOIUIbIO TIEPBOM MPOU3BOAHOM, C IPUBJICYEHUEM alIapaTa BTOPOH MPOU3BOAHOM.

5. IlepBooOpa3nasi u unTerpaJ (15 u)
[TepBooOpa3nas. [IpaBuna HaxoxaeHus mepBooOpa3HbIX. [1n0Mmaas KpUBOTMHENHHOW Tparneuy. Berarciienne HHTerpaios.
OcHosHas yenb: 03HAKOMIJICHHE YYAIIUXCS ¢ TTOHSATHEM TTepBOOOpa3HON 1 00ydeHHE HaX0KICHHIO TUTOIIAAeH KPUBOJIMHEHHBIX Tpanennid. [lmomans
KPUBOJIMHEWHOM TpaNeluy ONpeeNsieTCs] KaK MPeesl HHTErpalbHbIX CyMM. boJibllioe BHUMaHKE yaenseTcs MPUI0KEeHUSIM HHTETPaIbHOTO UCUH C-
JeHus K (U3MUYECKUM U TeOMEeTpUYecKiM 3a1a4aM. CBs3b MEX Iy epBO0Opa3HOM U MIIONIA/Ibi0 KPUBOIMHEWHOM Tpaneuy ycTaHaBauBaeTcs Gpop-
mynoi Hetotona-JleliOnuma. Jlaiee BO3HMKAET ONpeIeICHHBIN HHTErpall KakK Mpeesl HHTErPAIbHOW CyMMBI; TpH 3ToM ¢dopMyna HeroToHa-
JleitOHMITA TaK)KE OKA3bIBACTCS CIpaBeIMBON. TakuM 0Opazom, 3Ta hopmyIna sIBISETCS TJIABHOM: ¢ €€ TIOMOIIIbIO BEIYHCIISIOTCS ONPEICIICHHBIC HH-
Terpajbl U HaXOAATCA IJIONIAM KPUBOJIMHEHHBIX Tpanenuil. 3HaKOMCTBO ¢ MpocTeHnMu AuQdepeHnanbHbIMU ypaBHEHUSIMHU.

6. KomoOunaTopuka (15 4)
Maremaruueckas unaykuus. [Ipasuno npoussenenus. Pasmemenus ¢ nopropenusmu. [lepectanoBku. Pazmemenus 6e3 nosropenuii. Coueranus
6e3 noBropenuii u 6unoM Hprotona. Coueranus ¢ MOBTOPEHUSIMU
OcHogHas yenb: 03HAKOMIIEHUE C OCHOBHBIMHU (OpMynaMH KOMOMHATOPUKU M UX NMPUMEHEHUEM IPH PEIICHUH 3a]a4, Pa3BUBATh KOMOMHATOPHOE
MBIIILJICHHE YYalIuXCs, 03HAKOMUTh C TEOpHUEH CoequHEeHH, 000cHOBaTh popmyity buHoMa HeroroHa. OCHOBHOM mpH BRIBOJE POPMYIT UKCIIA TIEp e-
CTAaHOBOK M pa3MEUICHHI SIBISIETCS MPaBUIO YMHOXKEHHS, MOHUMaHUE KOTOPOro (opmupyercs MpH pEeUICHUH Pa3IWYHBIX MPUKIAJHBIX 3a/1ad.
CBoiicTBa 4KCIIa COYETAHUM TOKA3bIBAIOTCS U 3aT€M IIPUMEHSIFOTCS ITPU OpraHU3alliy U UCCIIe0BaHuM TpeyroybHuka [lackans.

7. DJaeMeHTHI Teopuu BepositHocTeii (104)
BepostHocTs cobbiTus. CnoxkeHrne BeposTHOCTEH. BeposTHOCTh MPOTHBOIOJIOKHOTO COOBITHS. Y CIOBHAsI BEpOATHOCTh. He3aBucHMbIe COOBITHSL.
BeposTHOCTs pon3BeIeHNS HE3aBUCUMBIX cOObITHI. Dopmyna bepHymnu.
Ocnognas yenv: cHopMHUpPOBaATH MOHITHE BEPOSTHOCTU CIYyYaHOTO HE3aBHCHMOTO cOoObITHA. MccnemoBaHue MPOCTEHIINX B3aMMOCBSA3EH MEXIy
Pa3TMYHBIMU COOBITHUAMU, a TAKKE HAXOXKICHUIO BEPOATHOCTEH BUIOB COOBITUI Yepe3 BEPOSTHOCTH APYrux coObiTuil. Kimaccuyeckoe onpenenenue
BEPOSITHOCTH COOBITHS C pABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU




ucxonamu (OpPMHUPYETCSl CTPOTO, ¥ HA €r0 OCHOBE (C MCIIOJIb30BAHUEM 3HAHMN KOMOMHATOPUKH) pelraeTcsi O0JBITUHCTBO 3aaa4. [loHsTHe reome -
PUYECKON BEPOATHOCTU M CTATUCTUYECKON BEPOSATHOCTH BBOAWIMCH HA MHTYUTUBHOM ypoBHE. [Ipu u3noxxeHun marepuana JaHHOTO pasjesa 1o -
YepKHUBACTCS MPUKIIAJHOE 3HAUCHUE TEOPUH BEPOSTHOCTEH B Pa3IMIHBIX 00JIACTSIX 3HAHUN U MPAKTUICCKOU JICATSIILHOCTH YEJIOBEKA.

8. KommiaekcHbie ynciaa(l5 )
Ompenenenre KOMIUIEKCHBIX yucen. ClIoXeHue U YMHOXXEHHUE KOMIUIEKCHBIX Yncesl. Moaylib KOMIUIEKCHOTO 4ucia. Beluntanue u JeieHne KOM-
IJIEKCHBIX unces. ['eoMmeTprueckast MHTepIpeTalys KOMIUIEKCHOTO ynciia. TpuroHomerpuueckast popmMa KOMIUIEKCHOTO unciia. CBOWCTBA MOTYIIS U
aprymeHTa KOMIUIEKCHOTO uncia. KBanpaTHoe ypaBHEHHE ¢ KOMIUJIEKCHBIM HEM3BECTHBIM. [IpuMepsl peneHus anredopandyeckux ypaBHEHUH.
OcHosHnas yenw: 3aBepiieHre GoOpMHUPOBAHUS MTPEACTABICHUS O YUCIE; O0yUeHUE IEHCTBUSIM C KOMIUIEKCHBIMHU YHCIIAMUA U JIEMOHCTPAIIHS pelIeHUN
pPa3IMYHBIX YpaBHEHUNM HA MHOXKECTBE KOMILIEKCHBIX YHCeNl. PaccMOTpeTh 4eThipe apuMeTHUeCKrX ACUCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMH, 3a1aH-
HBIMU B anredpanyeckoi ¢popme. BBecTu nmoHaTHE KOMITJIEKCHON TUIOCKOCTH, HA KOTOPON WILTIOCTPUPYETCS T€OMETPUUECKUM CMBICT MOIYJISI KO M-
MJIEKCHOTO YHCJIa U MOJYJSl pa3HOCTH KOMIUIEKCHBIX uncen. PaccMoTpers mepexoa OoT anreOpandeckoil K TPUTOHOMETPUYECKON (opme 3amucu
KOMIIJIEKCHOTO YHUCJIa U OOPAaTHBIN Mepexo.

9. YpaBHeHHMsI M HepaBeHCTBA ¢ ABYMs nepeMeHHbIME(104)
Jlunelinble ypaBHEHHUSI M HEPABEHCTBA C JBYMs MepeMeHHbIMU. HennHeliHple ypaBHEHUS M HEPABEHCTBA C JBYMSI IEPEMEHHBIMU. Y PAaBHEHUS U He-
PaBEHCTBA C ABYMs IEPEMEHHBIMHU, COACPIKAIINE TapaMETPHI.
Ocnosgnas yensb: 00ydeHHe MprueMam pelieHns YpaBHEHUH, HEPaBEHCTB CUCTEM YPAaBHEHUN U HEPABEHCTB C ABYMS IEPEMEHHBIMH.

10. UToroBoe moBTOpeHNe Kypca ajiredpbl 1 HAYaJI MaTeMaTHYeCKOro aHaausa (22 4)
Kopenb crenern n. CteneHs ¢ panmoHanbHBIM Mokazatenem. Jlorapudm. CuHyc, KOCHHYC, TaHTeHC, KoTaHreHc. [Iporpeccun. O0mue mprueMsl
perieHust ypaBHeHui. Pemenne ypaBHeHuit. CucTeMbl YypaBHEHUN ¢ ABYyMsI epeMeHHbIMUA. HepaBeHcTBa ¢ ojHON nepemeHHoi. O6macTh onpee-
nenus ¢yakauu. O6macte 3HadeHui GyHKIuu. [lepuoanunocts. YeTHOCTh (HeueTHOCTH). Bo3pacranue (yObiBanue). DxcTpemyMbl. Hanbomnbiee
(mammenspiee) 3HaueHue. ['paduku Gynkumii. [IpowsBoanas. MccnenoBanue ¢GyHKIIMK ¢ MOMOINBIO Mpou3BoaHOM. [lepBooOpasnas. MHTerpa.
[Tnomans kpuBoMHelHHOH Tpaneunu. Ctatuctuyeckas 00paboTka JaHHbIX. Perenne koMmOuHaTOpHBIX 3a1a4. CiyyaiiHble COOBITHS U X BEPOST-
HOCTH.
OcHognas yenv: MOBTOPUTH, CUCTEMATU3UPOBATh U KOPPEKTUPOBATH 3HAHMSI, TIOJTYUYCHHbIE NPU U3YYEHHH Kypca anreOpsl U Havana ananuza 10-11
KJIaCCOB.

11. Pe3zepB (9u4)

T'eomempua.66 uacoe.
1. Bekxrops! B npocrpaHcTBe (8 u)
ITonsiTue BekTopa B pocTpaHcTBe. ClloYKeHUE U BBIMUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KoMruiaHapHble BEKTOPBI.
OcHosHas yeny - 0000NTb U3YUEHHBIH B 6a30BOM IIKOJIE MaTepHall O BEKTOPAX Ha IJIOCKOCTH, /1aTh CUCTEMAaTHYECKUE CBEJICHUS O JIEHCTBUAX C BEKTOpa-
MH B [IPOCTPAHCTBE.
OcHOBHOE BHUMaHUE Y/IENSETCS PEIICHUIO 33/1a4, TaK KaK IPU 9TOM YJallluecs OBJIa/IeBalOT BEKTOPHBIM METOIOM.
2. Meroa koopauHaT B pocTpaHcTie (15 1)




Koopaunats! Touku 1 KOOpIuHaThl BekTopa. CKaIsipHOE IPOM3BEACHUE BEKTOPOB. J(BIKeHME.
OcHosHas yenb - chopMHUPOBATh YMEHHUS TIPUMEHATh KOOPIMHATHBIN U BEKTOPHBIA METOBI K PELICHHIO 331a4 Ha HAXOXKJICHUE [UTHH OTPE3KOB U YT-
JIOB MEXTy MPSIMBIMH ¥ BEKTOPAMH B TIPOCTPAHCTBE.
B xo71€e n3ydeHunst TeMbI TPOBOANTCS aHAJIOTHS MEXKYy PAaCCMaTPUBAEMbIMHU ITOHATHAMH Ha TNIOCKOCTH M B IIPOCTPAHCTBE.

3. JABuxkenus (6 4)
HenTtpansHas cummerpusi. OceBast cuMMeTpus. 3epkanbHas cummeTpus. [lapamiensHbiii nepeHoc.

4. Hwnaunap, konyc, map (154)
Humsap. [Tnomans noBepxuoctu mumuHapa. Konyce. [Tnomans noBepxHocT KoHyca. YcedeHHsl konyc. Cepa. Lllap. Bzaumnoe pacrnonosxxenue che-
psI U IockocTr. KacarenbHas miockocts k chepe. [nomans chepsr.
OcHogHas yenw - 1aTh y4allluMCsl CUCTEMAaTHYECKUE CBEJICHNSI 00 OCHOBHBIX BHJIaX TEJ BpaIllEHHUSI.
B xoJie 3HaKOMCTBa € TEOPETUYECKUM MaTEpPUAIOM TEMbI 3HAUUTEIBHO Pa3BUBAIOTCSI POCTPAHCTBEHHbIE MPEACTABICHHUS yJaIllUXCs: KPYIible Tena pac-
CMAaTpPUBAIOTCS Ha IPUMEPE KOHKPETHBIX F€OMETPUUECKHX Tell, N3y4aeTcsl B3aUMHOE PACIIONIOKEHUE KPYIJIBIX TeJl U IUIOCKOCTEH (KacaTelbHbIE U CEKYIINe
TUIOCKOCTH), TPOMCXOIUT 3HAKOMCTBO C TMOHSATHSIMH OIMTMCAHHBIX M BITUCAHHBIX TIPU3M W TIHPAMH]L.

5. Oo0bemsbl Tea (21 u)
O06Bem npssMoyToJTbHOTO Tapasuienenunena. OobeM IpsMon MPU3MbI U IIMHAPa. O0beM HAKJIIOHHOHM MPHU3MBI, TUpaMHuIbl, KOHyca. O0beM Iapa u IUio-
maas chepbl. O6bEM IapOBOTrO CErMEHTa, IIApOBOTO CJI0S, IIIAPOBOTO CEKTOpA.
OcHogHas yenw - TPOJOIDKUTH CUCTEMAaTHUECKOE N3ydeHe MHOTOTPaHHUKOB U TEJT BPAILLICHUS B XO/I€ PELICHUS 3a/a4 Ha BBIYHCIEHUE NX 00BEMOB.
[TonsiTne 0oOGbeMa BBOAUTCS 10 aHAJIOTUX C TIOHATHEM IIJIOIIA/H TUIOCKOH (GUTyphl U (POPMYIHPYIOTCS OCHOBHBIE CBOMCTBA 0OBEMOB. YUEOHBIN MaTeprat
IJIaBbl B OCHOBHOM YCBaMBAaeTCs B MPOLIECCE PEIICHHS 3a/1au.

6. Oo6oomammee noproperue. Pezeps (1 )

2. Ilnanupyemble pe3yJibTaThl 0CBOEHUS] Y1eOHOI0 NpeaMeTa

OcBoeHue y‘Ie6HOFO npeamMcTa «MaTteMaTuka» JOJDKHO obecreynBaTh JAOCTHXKCHUC HA YPOBHC CPCAHCTO 0611161"0 O6pa30BaHI/I${ CJICAYHOIIUX JINY-
HOCTHBIX, MCTAIIPECAMETHLIX U IIPCAMCTHBIX O6paSOBaTCJ'IbeIX PE3YJIbTATOB!

Juunocmuvle pe3yivmamaol.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4aromuxcs K cede, K CBOeMY 310POBbI0, K O3HAHHUIO ce0s:

OpHUEHTaIMs 00yJaroIuXcs Ha JOCTIKEHHE JIMYHOTO CYACThs, PeaTN3alllio MO3UTHUBHBIX )KU3HEHHBIX MEepCHEeKTUB, MHULIMATUBHOCTD, Kpea-
TUBHOCTb, TOTOBHOCTh M CHOCOOHOCTH K INYHOCTHOMY CaMOOIIPEIENIEHUI0, CIIOCOOHOCTh CTABUTh LIENTU M CTPOUTD KU3HEHHBIE TUIaHBI;TOTOBHOCTb U
CIOCOOHOCTh 00ecneuuTh cebe U CBOMM OIU3KUM JIOCTOMHYIO KM3Hb B IPOLIECCE CAMOCTOSITEIbHON, TBOPUYECKON M OTBETCTBEHHOH eATelbHO-
CTH;FOTOBHOCTb M CIIOCOOHOCTH O0YYaIOLIUXCS K OTCTAaUBAHHIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTH M CIIOCOOHOCTH BhIpada-
THIBaTh COOCTBEHHYIO MO3HUIMIO MO OTHOIIEHUIO K OOIIECTBEHHO-TIOJUTHUYECKUM COOBITHAM MPOLUIOr0 M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U
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OCMBICJIEHHS UCTOPUHU, TyXOBHBIX LIEHHOCTEW U JOCTH)KEHUIN HalIEH CTpaHbl; TOTOBHOCTh U CIIOCOOHOCTh O0yYarOIIMXCs K CAMOPA3BUTHIO U CaMO-
BOCIIMTAHHUIO B COOTBETCTBUU C OOIICYETOBEUECKUMH IIEHHOCTSMU U UEaTaMU IPaXJIaHCKOTO 00IIecTBa, MOTPEOHOCTh B (PU3HMYECKOM CaMOCOBEP-
[ICHCTBOBAHUH, 3aHATHAX CIIOPTHBHO-030POBUTEIHHON NESITEIBHOCTHIO; IPUHATHE W pean3anus HEeHHOCTEH 370poBOro u 0e30macHoro odpasa
XKU3HU, OEpeHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILEHHE K COOCTBEHHOMY (PM3MUECKOMY M ICHUXOJIOIMYECKOMY 370POBbIO; HEMPHUSITHE
BPEIHBIX MPUBBIYCK: KyPEeHUsI, yHOTPEOICHHUS AJIKOT OIS, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOIIeHUIT o0yuaromuxcs K Poccun kak k Pogune (OTeuectBy):

poccuiickasi HIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCUNCKON MIEHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOM OOLIHOCTH POCCUHCKOrO Hapoja U cyabde Poccuu, marpuoTrsM, TOTOBHOCTH K CiIy)keHHI0 OTedecTBY, €ro 3alluTe; yBaxe-
HHE K CBOEMY HAapOJy, YyBCTBO OTBETCTBEHHOCTH Iepea PonmHOM, ropaocty 3a cBOM Kpail, cBOXO PoauHy, NMpouuioe U HacTOsIIEee MHOTOHAIMO-
HajbHOTrO Hapoaa Poccum, yBakeHHe K TOCyJapCTBEHHBIM CHMBOJIaM (rep0, ¢uar, TMMH);HOpMHPOBAHHUE YBAKEHUSI K PYCCKOMY S3BIKY KakK rocy-
TapcTBEHHOMY s13bIKY Poccuiickoit denepann, SBISIOMIEMYCS OCHOBOM POCCHICKON MIEHTUYHOCTH U TJIABHBIM ()aKTOPOM HAIIMOHATIBHOTO CaMoO-
oTpe/ieNieHus; BOCIIUTaHNUE YBAXKEHUS K KYJIbTYpe, A3bIKaM, TPAIUIUAM U 00bIYasiM HapoI0B, pokuBaromux B Poccuiickoit @enepanuu.

JINYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHU 00YyYAIIHMXCS K 3aKOHY, TOCYIaPCTBY M K I'PAKIAHCKOMY 00IIECTBY:

IPaXXIaHCTBEHHOCTh, IPa’kJaHCKas MMO3ULIMS aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUNCKOTO OOIIeCTBa, 0CO3HAIONIET0 CBOM KOHCTUTYIIU-
OHHBIE TIpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPaBOMOPSAAOK, OCO3HAHHO MPUHUMAIOIIETO TPaJAULIMOHHbIE HAIMOHAJIbHBIE U O0IieuenoBeye-
CKHE€ TYMAaHUCTHYECKHE U EMOKPATUYECKUE IEHHOCTH, TOTOBOTO K Y4acTHIO B OOUIECTBEHHOM XH3HU; MPU3HAHHE HEOTUYKJAEMOCTH OCHOBHBIX
npaB U cBOOOJ YeNoBeKa, KOTOPbIe MPUHAIEKAT KAKJIOMY OT POKJIEHUS, TOTOBHOCTh K OCYLIECTBICHHUIO COOCTBEHHBIX MpaB U cBOOO 0e3 Hapy-
LIeHHS IPaB ¥ CBOOO APYrUX JIUL, TOTOBHOCTh OTCTAaMBaTh COOCTBEHHbIE MIPaBa M CBOOObI YelIOBEKA U TpakJaHMHA COTJIacHO OOLIENPU3HAHHBIM
MPUHIMIIAM U HOPMaM MEKIyHapOJHOTO TpaBa U B cooTBeTcTBUU ¢ KoHcTuTynmeit Poccuiickoii denepanuu, npaBoBas U MOJUTHYECKAs] TPAMOT-
HOCTh; MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U OOIIECTBEHHON MPAaKTUKKH, OCHOBAHHOE Ha JIMAJIOTe KYIbTYp,
a TaKKe pa3au4HbIX (OpM OOILIECTBEHHOIO CO3HAHMS, OCO3HAHHE CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

MHTEPUOPU3ALMUS LIEHHOCTEN JEMOKPATUU U COMAIBHOM COJIMIAPHOCTH, TOTOBHOCTb K JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUI B rpymIe
WM COLMATILHOM OpraHu3alii; TOTOBHOCTh 00YYarOIIMXCsl K KOHCTPYKTUBHOMY YYacCTHIO B MPUHSATHH PELICHUH, 3aTparuBaolIuX WX MpaBa U UH-
Tepechl, B TOM YHCIIE B Pa3IUYHBIX opMax 0OIIECTBEHHON caMOOpraHU3alluu, CaMOYIIPaBJIeHHsI, OOIIECTBEHHO 3HAYUMOU 1eATEIbHOCTH; IPUBEP-
KEHHOCTh UAESIM MHTEPHALIMOHAIN3MA, IPYKObI, paBEHCTBA, B3aUMOIIOMOIIY HAPOJ0B; BOCITUTAHHE YBAKUTEIHHOTO OTHOUICHHS K HAIIHOHAIBHOMY
JOCTOMHCTBY JIIOJIEH, MX YyBCTBAM, PEIUTHO3HBIM YOSKIEHUSIM; TOTOBHOCTH OOYYaIOMIMXCS MPOTUBOCTOATH UICOJOTHUH SKCTPEMU3MA, HAI[MOHA-
nu3Ma, KceHOo(POoOuH; KOPPYNIKUK; AUCKPUMUHALIMU TIO0 COLIUATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM U JIPYTUM HEraTUBHBIM
COLIMAJIBHBIM SIBJICHUSIM.

JInyHOCTHBIE pe3yabTaThl B c)epe OTHOLICHHUI 00y4aIOIHUXCS € OKPY/KAIOMIMMH JIObMH:

HPAaBCTBEHHOE CO3HAHME U MOBEJCHNE Ha OCHOBE YCBOEHUS OOIIEUeIOBEUECKUX IIEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS U MOBEICHUS B TOJHU-
KyJIBTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOT C JAPYTMMHU JIFOABMHU, TOCTUTaTh B HEM B3aMMOIOHUMAHUS, HAXOAUTh OOIIME LETH U
COTPYIHHUYATh JJIsl UX JTOCTUKEHHUS; NPUHATHE 'YMaHUCTHUYECKUX LIEHHOCTEH, OCO3HAHHOE, YBAXUTEIbHOE U J0OpOKeIaTeIbHOE OTHOIIEHUE K
JIPYroMy 4eloBeKY, €r0o MHEHHIO, MUPOBO33PEHHUIO; CIIOCOOHOCTh K CONEPEKUBAHUIO U (POPMUPOBAHHE MO3UTUBHOTO OTHOLIEHUS K JIFOJSIM, B TOM
qucie K JIMIaM ¢ OTPaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0pPOBBSl M MHBaJIMJaM; OEpeHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (U3nde-
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CKOMY M IICHUXOJIOTHYECKOMY 3JI0POBBIO APYIHX JIO/IeH, yMEHHE OKa3bIBaTh MEPBYIO NMOMOIIb; (GOpMUPOBAHUE BHIPAKEHHOH B MOBEJICHUHM HPaB-
CTBEHHOU MO3UILIMHU, B TOM YHCII€ CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOpY 100pa, HPaBCTBEHHOTO CO3HAHUS U MOBEICHHS HA OCHOBE YCBOCHHS 00-
LI€YEI0BEUYECKUX LIEHHOCTEH U HPABCTBEHHBIX UYBCTB (UECTH, J0Jra, CIIPaBEIAIMBOCTH, MUJIOCEPAMS U IPYXKEI00us); pa3BUTHE KOMIIETEHLIUN CO-
TPYJHUYECTBA CO CBEPCTHMKaMH, JE€TbMH MIIAJIIEr0 BO3PAcTa, B3pOCIBIMM B 00pa3oBaTeiIbHOW, OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCIIEIOBATENIbCKON, MPOEKTHON U APYrUX BUAX JESATEIbHOCTH.

JInuHOCTHBIE pe3ysbTaThl B c(hepe OTHOLIEHNH 00y4alOIIUXCA K OKPYKaloleMy MHPY, *KUBOW NPHPoO/Je, Xy10KeCTBEHHOH KYJIbTY-
pe:

MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH, 3HAYMMOCTU HAyKH, TOTOBHOCTb K HAyYHO-TEXHUYECKOMY
TBOPUYECTBY, BJaJIEHUE JIOCTOBEPHON MH(pOpMaIUel 0 MepeioBbIX TOCTHKEHUAX U OTKPBITUSIX MUPOBOW M OTE€UECTBEHHOM HAyKH, 3aMHTEPECOBAH-
HOCTb B HAyYHBIX 3HaHUAX 00 ycTpoicTBe MHpa U 00IIecTBa; TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YMCIIE CaMOOOpPa30BaHUIO, HA MIPO-
TSYKEHUU BCEH KU3HU; CO3HATENbHOE OTHOIICHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEUIHOW MpodeccunoHalIbHOM U 0OIIeCTBEHHOMN
NeSITENIbHOCTH; SKOJIOrHYecKas KylbTypa, OepekKHOe OTHOILIEHUSI K POJAHOM 3emiie, MpUpoaHbIM OorarcTBaMm Poccun v Mupa; moHMMaHUE BIUSHUS
COLIMANIbHO-3KOHOMHMYECKUX MPOILECCOB Ha COCTOSTHUE MPHUPOJIHON M COLMAbHOM Cpefbl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPUPOJHBIX PECYPCOB;
YMEHHS ¥ HaBBIKU Pa3yMHOTO MPUPOAOIOJIb30BaHUS, HETEPIUMOE OTHOIIEHHUE K JAEHCTBUSAM, IPUHOCSIIKUM BpEa SKOJIOTUN; TPUOOpETEHHE OTbITA
9KOJIOrO-HANPABIEHHON JESATEIbHOCTH; SCTETUUECKOE OTHOIIEHHUSI K MUPY, TOTOBHOCTh K 3CTETUYECKOMY 00yCTPOMCTBY COOCTBEHHOTO OBITA.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMEHNH 00YYAIINXCS K ceMbe M POAUTEIAM, B TOM YHCJIe MOAT0TOBKA K CeMEiHO KU3HU:

OTBETCTBEHHOE OTHOIICHHE K CO3JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSITUS IIEHHOCTEH CeMEeMHOMN >KM3HU; MOJIOXKUTENbHBIN 00pa3
CEeMbH, POJAUTENHCTBA (OTIIOBCTBA U MATEPUHCTBA), HHTEPUOPHU3AIIHS TPAAULIMOHHBIX CEMEUHBIX IEHHOCTEH.

JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHHSI 00YUAKIIMXCSH K TPYLY, B cdepe counaaibHO-IKOHOMHYECKUX OTHOIIEHHI:

yBakeHHE KO BceM (popmaM COOCTBEHHOCTH, TOTOBHOCThH K 3alIMTE CBOEH COOCTBEHHOCTH, OCO3HAHHBINA BBHIOOp Oyayliel mpodeccuu Kak
MyTh U croco0 peanu3anuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB; TOTOBHOCTh OOy4aroUIMXcs K TPYAOBOH Mpo(hecCHOHAIbHOM JIeATENbHOCTH KaK K
BO3MOYHOCTH y4acTHs B PEIICHUH JIUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOILIEHAIIMOHATIBHBIX TPO0IEM;IIOTPEOHOCTD TPYIUTHCS, YBAXKECHHE
K TPYAY U JIIOJISM TpyZAa, TPYJAOBBIM JOCTHKEHHSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOIICHHE K Pa3HbIM BHAaM TPYHOBOH nes-
TEIHHOCTU;TOTOBHOCTh K CaMOOOCITYKMBaHHIO, BKJIIOUasi 00y4eHHE U BHIMOJIHEHHE JOMAITHUX 00SA3aHHOCTEH.

JInuHocTHBIE Pe3yabTaThl B cepe pu3nueckoro, NCUX0J0ri4ecKoro, COUAILHOr0 U aKaJeMH4eCKOro 0/1aromnory4yus 00y4aromnu x-
cA:

(buznueckoe, SMOIMOHAIBHO-TICUXOJIOTUYECKOE, COLIMAIbHOE OIaronosydyne 00yJarommxcsl B )KU3HA 00pa3oBaTeNbHON OpraHU3aIiy, OILy-
IIEHHE IeThbMH 0€30MaCHOCTH U MCUXOJOTMYECKOro KoMpopTa, HHPOPMALMOHHONW O€3011aCHOCTH.

HpOHCCC O6y‘IeHI/IH HaIlpaBJICH HA Ppa3BUTUC JINYHOCTU o6yqa}0mnxc51, B TOM YHUCJIC JYXOBHO-HPABCTBCHHOC PA3BUTUC, YKPCTIJIICHHUEC IICUXU-
YCCKOTI'0 310pOBbA U (1)I/I3I/I‘IGCKOC BOCIIMTAHUC, HA HpI/IO6H_ICHI/Ie 06y11a101111/1xc;1 K pOCCHﬁCKHM TPAAUIIUOHHBIM JYXOBHBIM LICHHOCTSM, BKIITO4as
KYJIbTYPHBIC HCHHOCTHU CBOEM dTHHYECKOM T'pYIIIbI, IIpaBUJIaM U HOpMaM IOBCJICHUS B pOCCHfICKOM O6H.[CCTBC.



Memanpeomemnule pe3yivmanivl

MetanpeaMeTHbIE pe3yIbTaThl OCBOCHHSI OCHOBHON 00pa30BaTeIbHONM MPOTPaMMBbI MIPEACTABICHBI TPEMS TPYIIIaMi YHUBEPCATBHBIX yue0-
HbIx nevcteuit (YY ).

1. PeryisiTUBHBIE YHHBepPCAJIbHbIE YUeOHbIE TelcTBUS

BbInycKHUK HAYyYHTCS:

1) caMOCTOATENILHO ONPEACIIATh LENH, 337aBaTh IApaMETPhl U KPUTEPHH, TI0 KOTOPHIM MOYKHO OIPEICTUTh, YTO Ie/Ib JOCTUIHYTA, CTABUTh U
(dbopMyIMpoBaTh COOCTBCHHBIE 3a7a9l B 00pPa30BaTEILHOM JIEATSIIBHOCTH U KU3HEHHBIX CUTYAIIHSIX;

2) OIICHHMBATh BO3MOJKHBIC MOCJCACTBHUS JIOCTHIKECHHS MOCTABIICHHON IENH B JEATEIILHOCTH, COOCTBEHHOM JKU3HU M YKU3HU OKPYKAFOIIUX
JIIOJICH, OCHOBBIBAsICh Ha COOOPaKCHUSX dTUKU M MOPAJIH; OIICHUBATH PECYPCHI, B TOM YHUCIIC BPEMsS U JAPyrue HeMaTepHalbHbIC PECYpChl, HE00X0-
JMIMBIC JUTS TOCTHIKEHHS TIOCTABICHHOH TICITH;

3) BBIOMpPATH MYTh JTOCTHXKCHUS IENH, TUIAHKPOBATh PEIICHHE MOCTABICHHBIX 3a/1a4, ONMTUMHU3UPYS MaTepHalbHBIC ¥ HEMaTepHaIbHBIC 3a-
TpaTHl;

4) oprann30BbIBaTh 3()(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHKEHUS TOCTABICHHOM HENIH;

5) comocTaBiIsATh MOJYYEHHBIH PE3YIbTAT ACITEILHOCTH C IOCTABICHHON 3apaHee IeJIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1elCTBHS

BbIMyCKHUK HAYYHUTCS:

1) uckaTh ¥ HaXOAUTh 00OOIIEHHBIC CIIOCOOBI PEIICHHUs 3a/1a4, B TOM YHCIIe, OCYIIECTBIIATh Pa3BEPHYThIH HH(OOPMAI[HOHHBIN MMOMCK U CTa-
BHUTh Ha €T0 OCHOBE HOBBIE (YUeOHBIC U TTO3HABATEIIbHBIC) 3a/1a4H;

2) KPUTHUYECKH OICHUBATh M MHTEPIPETUPOBATH HHPOPMAIMIO C pa3HbIX MO3MIIKH, paclo3HaBaTh U (PUKCHPOBATH MPOTUBOPEUUs B UHDOP-
MalMOHHBIX UCTOYHHKAX; MCIIOIb30BATh PA3IMYHbIE MOJEIbHO-CXEMAaTHUECKUE CPEICTBA ISl MPE/ICTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIIIE-
HUH, a TaK)Ke TPOTUBOPEUHIA, BBISIBJICHHBIX B MH(DOPMAIIMOHHBIX HCTOYHHUKAX;

3) HAXOOUTh U MPUBOJUTH KPUTUYECKUE apTyMEHTHI B OTHOIICHUM ICHCTBUI M CYXIEHHH IPYroro; COKOHHO M pa3yMHO OTHOCHUTHCS K
KPUTHUYECKUM 3aMEYaHUSIM B OTHOIIIEHHH COOCTBEHHOTO CYXJICHHUS, pacCMaTpUBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

4) BBIXOJUTH 32 PAMKH Y4€OHOTO MpeMETa U OCYIIECTBIIATH [I€JIeHANPABICHHBINA TTOMCK BO3MOXHOCTEH /I MIUPOKOTO MEpPEeHOca CPEACTB U
CHOoCcO0O0B JICHCTBHS; MEHSTH U YIEP>KUBATh Pa3HbIe MO3ULIMU B IO3HABATEILHON 1E€ATEIbHOCTH;

5) BbICTpauBaTh MHIAWBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OTPAHUYUCHHS CO CTOPOHBI JAPYTUX YYACTHUKOB U PECYpPCHBIC
OTpaHHYECHUSI.

3. KoMMmyHukaTuBHbIEe YHUBepcaibHbIe YueOHbIe qelcTBUs

BhinycKHHUK HAYyYHTCS:

1) oCyIIeCTBIATh JET0BYI0O KOMMYHHUKAITHIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIIBIMHU (KaK BHYTpH 00pa30BaTEIbHON OPraHU3aIliH, TaK U
3a ee mpeJeiaMu ), To0UpaTh MapTHEPOB VI JEI0BON KOMMYHHUKAIIUU UCXOMS U3 COOOpaKeHUN Pe3yIbTaTUBHOCTH B3aMMOJICHCTBUS, a HE JIMYHBIX
CUMIIATHH;

2) MpH OCYIIECTBICHUH TPYIIOBOI PabOThI OBITh KAK PYKOBOJUTENIEM, TaK U WICHOM KOMaHJbI B Pa3HBIX POJISIX (TeHEpaTop UICH, KPUTHK,
WCIIOJIHUTENb, BEICTYIAIOIIHNMA, SKCIIEPT U T.1.);




3) KOOPIUHUPOBATD U BBIMIOJIHATH PAa0OTY B YCIOBHSIX PEAIbHOTO, BUPTYaIbHOTO M KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

4) pa3BepHyTO, JOIMYHO M TOYHO H3jIaraTh CBOIO TOYKY 3pPEHHs C HCIOJIb30BAaHHEM aJCKBATHBIX (YCTHBIX M HMHCHMEHHBIX) SI3BIKOBBIX
CPEJCTB;

5) pacno3HaBaTh KOH(DJIMKTOICHHBIC CUTYAIlMH U MPEJAOTBPAINaTh KOHPIUKTH 0 MX aKTHBHOMW (ha3bl, BBICTpaWBaTh JICIIOBYIO U 00pa3oBa-
TEIBbHYI0 KOMMYHUKAITUIO, U30erast TNYHOCTHBIX OLICHOYHBIX CYXKICHUH.

Ilpedmemmnbie pe3yivmamul.

Maremaruka.

Ilesn ocBOeHUS MpeaAMeTa

BpinyckHUK HAYYHTCS

JIy1st “ICTI0JIb30BaHUs B IOBCETHEBHOM KU3HU U 00€CTI€UeHUsI BO3MOKHOCTH YCIICITHOTO MPOJIODKEHNSI 00pa30BaHuUs 10 CIEIUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIATHBIM HCITOJIH30BAHUEM MAaTEMaTUKH

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYUThHCH

JI71st pa3BUTHS MBITIUICHUSI, UCTIOJIB30BAHMS B TIOBCETHEBHOM JKU3HUHU 00€CTIeUeHHUsT BO3MOKHOCTH YCIICIITHOTO MPOI0JDKEHHS 00pa30oBaHUs
M0 CHEIUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAHBIM UCIIOIH30BAHUEM MATEMATHKH

TpeboBanus Kk pe3yjbTaram

Inemenmovl meopuu MHONCECHE U MAMEMAMUUECKOIL TOZUKU

BbINMyCKHUK HAYYHTCS

OnepupoBaTh Ha 6a30BOM YPOBHE TMOHSATUSMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOKECTBA, IIOJJMHOXKECTBO, IIepecedeHre U 00beAMHEHNE
MHO>KECTB, YHCJIOBbIE MHOKECTBA Ha KOOPIMHATHOM MPSAMOM, OTPE30K, HHTEPBAJ; ONIEPUPOBATH HA OA30BOM YPOBHE MOHATUSMU: YTBEP)KJIEHUE, OT-
pULIaHUE YTBEPXKACHUSI, UICTUHHBIC U JIOKHBIE YTBEP>KICHHUS, IPUUMHA, CIIEJICTBUE, YACTHBIN cliy4yail 00IIero yrBepxKAeHUs, KOHTPIIPUMED; HaXo-
IUThH MepeceueHne U 00beIMHEHUE IBYX MHOXKECTB, MTPE/ICTABICHHBIX IPaUUecKy Ha YUCIOBOM NPAMOIl; CTPOUTH HA YUCIIOBON MPSIMOM MOJMHO-
KECTBO YUCIIOBOTO MHOXKECTBA, 3aJaHHOE MPOCTEHIIMMHU YCIOBHUSIMU; PACIIO3HABATH JIOKHBIE YTBEPHKICHUS, OLIUOKH B PACCYXKACHUSX, B TOM
YHClIe C UCIOJIb30BaHNEM KOHTPIPUMEPOB.B noscedHesHotl Jcu3HU U TIPU U3YUYEHUH APYTUX MPEIMETOB: UCIOIB30BATh YHCIOBbIE MHOXKECTBA HA
KOOPAMHATHOW MPSAMOM AJI ONIMCAHUs PEaIbHBIX MPOLIECCOB U SBJICHUI; MPOBOJANUTH JIOTHUYECKUE PACCYKICHUS B CUTYaLIUSIX IOBCETHEBHOM KU3HU

BpINyCKHUK NMOJYYUT BO3MOKHOCTD HAYYUThCS

OnepupoBath MOHATUAMH: KOHEUHOE MHOKECTBO, AJIEMEHT MHOKECTBA, IIOJIMHOKECTBO, IIepecedeHre U 00beAMHEHNE MHOKECTB, UNCIIOBHIE
MHO>KECTBA Ha KOOPAMHATHOM MPSAMOIA, OTPE30K, HHTEPBAJ, MOJYUHTEPBAI, IPOMEKYTOK C BBIKOJIOTOM TOUKOM, Tpadudeckoe MpeIcTaBIeHHE MHO-
KECTB Ha KOOPAMHATHOM IMIJIOCKOCTH; OTIEPUPOBATh MOHATUSAMU: YTBEPKACHUE, OTPULIAHUE YTBEPKICHUSI, ICTUHHBIE U JIOKHBIE YTBEPKACHHUS, TIPU-
YHHA, CJIeICTBUE, YACTHBIN CITydail 00Iero yrBep kKaeHus, KOHTPIPUMED; MPOBEPSATH MPUHAIICKHOCTh JIEMEHTa MHOKECTBY;HAX0JUTh Iepeceye-
HUE ¥ 00beTUHEHNE MHOKECTB, B TOM YHUCJIE MIPEICTABICHHBIX I'pad)uuecKu Ha YHMCIOBOM MPAMOI U HA KOOPIAMHATHOM MIOCKOCTH;TPOBOJAUTH JOKa-
3aTeNbHbIC pacCyKIeHUS A1 000CHOBAHUS UCTUHHOCTHU YTBEPKIEHUI. B nogcedHesHot dxcuzHy M IPU U3yYSHUH IPYTHX MPEIMETOB:UCIOIb30BaTh
YHUCJIOBbIE MHOKECTBA HA KOOPJIMHATHOM NPSIMOM U Ha KOOPAMHATHOM IMJIOCKOCTH ISl OMMCAHUS PEANIbHBIX MPOIECCOB U SIBICHUH; TPOBOIUTH J0-
Ka3aTelbHbIE PACCYXKJICHUS B CUTYallUSIX MOBCETHEBHOM KHU3HU, MIPU PELICHUHU 33/1a4 U3 IPYrUX MPEIMETOB

Yucna u evipasricenus
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BbInyCKHUK HAYYUTCS

OmnepupoBath Ha 6a30BOM ypOBHE HOHSATHIMH: [EJI0€ YUCIIO, ASTUMOCTb YHCEN, OOBIKHOBEHHAS APOOb, NeCATUYHAS P00k, palliOHAIbHOE
YHCII0, TPUOMKEHHOE 3HAUCHHUE YHCIIa, YacTh, JI0Js, OTHOIIEHHUE, MTPOIICHT, MOBBIIICHNE 1 MOHIKEHNE Ha 3aJaHHOE YUCIIO MPOIIEHTOB, MacIITao;
OTIEpHPOBATH Ha 0a30BOM YpOBHE MOHATUSMU: JIoTapU(M YHCIIA, TPUTOHOMETPUIECKAs! OKPYKHOCTh, TPaJyCHasi Mepa yriia, BeTM4MHA yIiia, 3a7aH-
HOTO TOYKOH HA TPUTOHOMETPHUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT'€HC M KOTAHT€HC yTJIOB, HIMEIOIINX IMPOU3BOJIBHYIO BETUI U~
HY;BBITIOJHSTH apu(METHUECKUE NEHCTBHSA C IETBIMU M PAlMOHAIBHBIMH YHCIIAMU;BBITIOIHATH HECTIOKHBIE TPEOOPA30BAHUS YHCIOBBIX BBIPAXK €-
HUH, CONIEpKAIUX CTETIEHU YUCell, THO0 KOPHU U3 YuCell, MO0 Jorapu(Mbl YHCEIT;CPABHUBATH PAITHOHAIBHBIC YHCIIa MEX]Ty COOON;0IICHUBATh U
CpaBHUBATh C PAIMOHATIBHBIMH YHCIIAMU 3HAYCHUS IIETBIX CTETNICHEH Yncell, KOpHEe HaTypaJIbHOM CTEIeH! U3 YMCell, Iorapu(MOB YUCET B MTPO-
CTBIX CITydasiX;u300pakaTh TOYKAMH Ha YUCIIOBOU MPSMOU IIeITbIe U palliOHATbHBIC YMCIIa; H300paXkaTh TOUKAMH Ha YACIIOBOW MPSIMOM IEINTbIE CTe-
TIEHH YHMCEeTl, KOPHU HATypaJbHOW CTETIEH! M3 YU CEIl, JIOTapU(MBI YHCENT B MIPOCTHIX CIIy4asX; BBITIOIHITH HECIOKHBIE TIPE0Opa30BaHMSI LIEbIX U
IpoOHO-PAIMOHATIFHBIX OYKBEHHBIX BBIPAKCHUN; BRIPAKATh B MMPOCTEHINIX CIy9YasX M3 paBEHCTBA OJTHY IEPEMEHHYIO Uepe3 IPYrue;BEIYUCIISTH B
MIPOCTHIX CITydasX 3HAYCHUS YACIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISIST HEOOXO0IUMbIE TIOJICTAHOBKH U TIPE00pa30BaHU;H300paXkaTh cXe-
MaTHYECKH YTOJI, BEIMYMHA KOTOPOTO BEIpa)KeHa B Tpalycax; OIEHHBATh 3HAKU CHHYCa, KOCHHYCA, TAHT€HCa, KOTAHT€HCa KOHKPETHBIX yIriIoB. B
NOBCEOHESHOU HCUZHU U NPU USYYEHUU OPY2UX YUeOHbIX NpedMentos: BBITIONHATD BEIYMCICHUS MTPH PEIICHUH 3a/1a9 PAKTHYECKOTO XapaKTepa; BhI-
HOJIHATH MPAKTUYECKUE PACUETHI C NCIIOJIB30BAHNEM IIPU HEOOXOIMMOCTH CIIPABOYHBIX MATEPUAJIOB M BEIYUCIUTEIBHBIX YCTPOUCTB;COOTHOCUTD
peanbHbIe BEIMYNHBI, XapaKTEPUCTUKN 0OBEKTOB OKPYKAIOIIET0 MUPa C MX KOHKPETHBIMU YMCIIOBBIMU 3HAYCHUSMH;UCIIONIB30BAaTh METOIBI OKPYT-
JIeHUS1, TPUOIIDKEHHS ¥ IPUKUAKY MIPU PEIICHNH MPAKTHUECKHUX 3a]a4 TIOBCETHEBHOM )KU3HU

BbINycKHHK MOJYYHT BO3MOKHOCTh HAYYHThCS

CB00OHO ONIEpHPOBATH MOHATHAMU: LIEJIOE YHCIIO, ACTUMOCTh YHCEII, OOBIKHOBEHHAS APOOb, NeCATUYHAs P00k, pallMOHAIBHOE YHCIIO,
npuOMIKEHHOE 3HAUCHHE YUCIIa, YacCTh, I0JIS, OTHOIICHHE, IIPOLICHT, TOBHIIICHUE U TIOHIKCHNE Ha 3aJaHHOE YHCIIO MTPOIIEHTOB, Mac-
ITad;IPUBOIUTH IPUMEPHI YUCEN C 3alaHHBIMU CBOMCTBAMH JICIIMMOCTH;0TIEPUPOBATh MOHATHUAMHU: JOTapU(pM YHCIIa, TPUTOHOMETPUYECKast
OKPY>KHOCTB, paJiIiaHHasi U TpaJycHasi Mepa yria, BeJIMYrHa yIJIa, 38JaHHOTO TOUYKOI Ha TPUTOHOMETPUIECKOH OKPY)KHOCTH, CHHYC, KOCUHYC, TaH-
T'eHC ¥ KOTaHI€HC YIJIOB, MMEIOIINX MPOU3BOJIbHYIO BETMUUHY, YHCIIA € U T;BBIIOIHATH apU(PMETHIECKHE ACHCTBHS, COUeTast yCTHBIEC ¥ MMChbMEH-
HBIE TIPHEMBI, IPUMEHSISI IPU HEOOXOJMMOCTH BBIYMCIUTEIbHBIC YCTPOHCTBA; HAXOAUTH 3HAYEHUS KOPHS HAaTYPAJIbHOW CTENEHH, CTETICHH C palyo-
HaJIBHBIM ITOKa3aTelieM, Jorapudma, HCHoIb3ysl IPH HEOOXOANMOCTH BEIYMCIUTEIBHBIE YCTPOMCTBA; MOIB30BATHCS OLCHKOW U MPUKHUIKON IIPH
MPaKTHYECKUX PACUYETaX;IPOBOMUTH 110 U3BECTHHIM (POPMYIIaM M MPaBUIIaM MPeoOpa3oBaHMsl OYKBEHHBIX BBIPAKEHHUH, BKITIOYAIOIINX CTEICHH,
KOPHH, JIOTapu(MBbI 1 TPUTOHOMETPUYECKHE (QYHKIMH;HAXOJUTh 3HAUCHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHHM, OCYILECTBIISISI HEOOX0AUMBIE IO~
CTaHOBKHU M ITPeoOpa30oBaHus;u300pakaTh CXeMaTHUECKU YTroJj, BEIMUYUHA KOTOPOTO BBIPAXKEHA B Tpajlycax WM paJuaHax; UCIOJIb30BaTh IPU pe-
IIEHUU 33/1a4 TaOJIUYHbIE 3HAaYEHUSI TPUTOHOMETPUUECKUX (DYHKIIMH YIIIOB;BBIOIHATH NEPEBO/ BEIMYMHBI YIJIa U3 PAJUAHHON MEphl B IPalyCHYIO
U 00paTHO.B no6ceoHesHOl HCU3HU U NPU U3YUEeHUU OpY2UX Y4eOHbIX NpeOMemo: BBITIOIHT AeUCTBHS ¢ YUCIOBBIMU JaHHBIMU NPHU PEIICHUH 3a]1a4
MIPAKTUYECKOT0 XapaKTepa U 3a7ay U3 pa3IMyHbIX 001acTeil 3HaHUH, UCHOJB3Ys MPU HEOOXOIMMOCTH CIIPABOYHBIE MAaTepHaIIbl U BBIYMCIIUTENIbHBIE
YCTPOMNCTBA;01IEHUBATh, CPABHUBAThH U MCIIOJIH30BATh MPU PEIICHUH MPAKTHUECKUX 3aa4 YUCIIOBbIE 3HAUEHUS peasIbHBIX BEJTMUNH, KOHKPETHBIE
YHCIIOBbIE XapaKTEPUCTUKH 0OBEKTOB OKPYKAIOIIET0 MUPA

Dyukyuu
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BbinycKkHUK HayuHuTCS

OmnepupoBath Ha 0A30BOM YpOBHE NOHATHIMHU: 3aBUCUMOCTb BEJIMYHH, (PYHKIIHS, apryMEHT U 3Ha4eHUE (YHKIMH, 001aCTh ONpeeICHUs U
MHOJKECTBO 3HaUYeHUH (PyHKINH, TpaduK 3aBUCUMOCTH, rpaduK QyHKINHU, HYIU QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA, BO3pacTaHUE Ha UM C-
JIOBOM IIPOMEXYTKE, yObIBAaHHE HA YMCIOBOM ITPOMEXKYTKE, HanOoJIblllee U HaUMEHbIlIee 3HaYeHHE (PYHKIIUU Ha YHUCIOBOM MPOMEXKYTKE, IEPUOIH-
yeckast (PyHKIHS, IEPUOT;0TIEPHPOBATh Ha 0a30BOM YPOBHE MOHITUSAMU: TIPsIMast U 00OpaTHast MPONOPIMOHAIBHOCTE JIMHEHHAs, KBaIpaTUYHAs, JIO-
rapupMUUecKas v rmoxkasaTeiabHast QyHKINH, TPUTOHOMETPHYECKUE (DYHKIMHU; PACIIO3HABATh TPa(UKU IIEMEHTAPHBIX (YHKIUI: PsSMON U 0OpaT-
HOU MPONOPLHOHAIBHOCTH, TUHEHHOM, KBaAPAaTUUHOM, TIOTapU(PMUUECKON U MOKa3aTeNbHOU (PYHKINH, TPUTOHOMETPUYECKUX (YH K-
LU ;COOTHOCUTD I'papUKK 31€MEHTAPHBIX PYHKUUN: MPAMON U 00paTHOM MPONOPIMOHAIBHO CTH, JIMHEHHON, KBaIpaTUYHOM, JorapudMuyeckoi u
MOKa3aTeabHON (DYHKIMM, TPUTOHOMETPUUECKUX PYHKIUN ¢ (opMysiaMu, KOTOPHIMU OHM 3a/IaHBI;HAX0IUTh 10 IpaduKy NpUOIHKEHHO 3HAUEHUS
(GYHKIMM B 33JJaHHBIX TOUKAX;0NPEAENATh 0 rpaduKy CBOMCTBA PYHKIUHU (HYJIH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH MOHOTOHHOCTH,
HauOOJbIINE U HAMMEHbIIINE 3HAYEHHUSI U T.I1.);CTPOUTH 3CKHU3 rpaduka QyHKINH, YA0BIETBOPAIOLIEH NPUBEJEHHOMY Ha0Opy YCIOBUHN (TIPOMEKYT-
KM BO3pacTaHust / yObIBaHUS, 3HaYeHNE QYHKIIMU B 3aJaHHON TOYKE, TOUKH SKCTPEMYMOB H T.JI.).B H08CEOHE8HOU HCUZHU U NPU USYYEHUU OPY2UX
npeomemos.: ONPENeNATh N0 rpadukaM CBOKWCTBA pealbHBIX MPOILIECCOB U 3aBUCUMOCTEN (HAUOObIINE U HAUMEHbBIIINE 3HAYEHUSI, TPOMEXKYTKU BO3-
pacTtaHus U yObIBaHUSI, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.); UHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOM CUTYyalluu

BbInyCKHUK MOJIY4YHT BO3MOKHOCTh HAYYUTHCH

OmnepupoBaTh NOHATUAMU: 3aBUCUMOCTb BEJIMYMH, PYHKIHS, apryMEHT U 3HaueHHe QYHKIUH, 001aCTh ONpEIeNIEHUs] © MHOXKECTBO 3Hau e-
HUH QyHKIMH, TpaduK 3aBUCUMOCTH, rpaduk GyHKIMH, HYIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, BO3PACTAaHUE HAa YMCIOBOM IIPOMEXYTKE,
yOBbIBaHHE Ha YMCIOBOM NMPOMEXKYTKE, HANOOIIblIEe U HAUMEHbIlIee 3HaUCHHE (DYHKIIMU HA YMCIOBOM IIPOMEXYTKe, epuoandeckas QyHKIus, Me-
pHOJ, YETHAS M HeYeTHas! (PyHKIMU;0IIepUPOBATh MOHATUAMU: NpsAMasi 1 00paTHas MPONOPLUUOHAIBHOCTD, JIMHEIHASA, KBaApaTUYHasl, JOrapupMu-
yeckas U MoKaszaresbHas GyHKIUU, TPUTOHOMETpUYECKHEe (DYHKIIMU; ONIPEIeNATh 3HaueHUe (PYHKIMH 110 3HAYSHUIO apryMEeHTa IIPU Pa3InYHbIX
cnioco0ax 3a7aHusl GYHKIUHU; CTPOUTh IpadUKU N3yYEHHBIX (GYHKLIUN;0MUCHIBATH 110 IPauKy U B IPOCTEHIINX CIydasx 10 Gopmylie OBEJEHHUE U
CBOMCTBA (PYHKIMH, HAXOAUTH 1O rpaduky GyHKIUN HanOOIbLINE U HAMMEHbILINE 3HAUECHHS;CTPOUTh 3CKU3 Ipadyka PyHKIHMH, YIOBIETBOPSIOIIEH
IIPUBEICHHOMY Ha0Opy yCIO0BMA (IIPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HaUeHHE (PYHKIMU B 33JJaHHOM TOUKE, TOUKH SIKCTPEMYMOB, ACUMITOTHI,
HYIM QYHKIMU U T.1.);peliaTh ypaBHEHMs, IPOCTEHIIINE CUCTEMbl YPAaBHEHUH, HCIIOJIb3Ysl CBOMCTBA PYHKIMI U UX rpadUKOB. B nogceonesnotl
JHCUZHU U NPU U3YYEHUU OPY2UX YYeOHbIX NpeoMemo8: ONPEAETATh 10 rpadukaM U UCIOJb30BaTh AJIS peIlIeHUs PUKIAHbIX 33]a4 CBOWCTBA peallb-
HBIX IIPOLIECCOB U 3aBUCUMOCTEH (HauOOJIbIINE U HAUMEHbIIINE 3HAYCHUS, IPOMEXYTKH BO3pacTaHus U yObIBaHUS (YHKIIUH, IPOMEXKYTKH 3HAK O-
[IOCTOSIHCTBA, ACUMITOTHI, IEPUOA U T.I1.); HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOI CUTYaIMK; ONPEAEATh 110 rpadu-
KaM IpocCTelIIne XapaKTepUCTUKHU MEPHOIUUECKUX MPOILIECCOB B OMOJIOTUH, SKOHOMUKE, MY3bIKE, PAJJMOCBS3U U JIp. (aMILIUTY/a, IEPUOA U T.11.)

dnemenmol mamemamuuecKko2o AHAIU3A

BpinmycKHUK HAy4YHuTCS

OmnepupoBaTh Ha 0a30BOM YpOBHE NOHSATHAMM: IPOU3BOIHAS (PYHKIIMM B TOUKE, KacaTelbHas K TpaguKy GyHKLIUU, IPOU3BOAHAS (DYHKIIUY;
OTIpeNieNATh 3HaUeHUE MPOU3BOAHOM (PYHKIIMU B TOUKE 110 U300paKEHUIO KacaTelbHOH K IrpaduKy, IPOBEACHHON B 3TOM TOUKE;pelIaTh HECIOKHbIe
3aJjaud Ha IPUMEHEHHE CBSA3U MEXy IPOMEKYTKaMU MOHOTOHHOCTU M TOUYKaMU 3KCTpeMyMa (DYHKIIMH, C OJHOI CTOPOHBI, U MPOMEXYTKaMH 3Ha-
KOMOCTOSIHCTBA U HYJISIMU IIPOU3BOIHOM ATON QYHKIIMH — C IPYToil.B nogceoneaHotl sHcuznu u npu usyyeHuu Opyux npeomemos.: nojab3ysach rpadu-
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KaMH, CpaBHUBATb CKOPOCTH BO3PACTaHUA (pOCTa, IMOBBIICHU A, YBCIIMUCHUA U T.H.) HJIM CKOPOCTHU y6BIBaHI/ISI (HaI[eHI/ISI, CHMIKCHUS, YMCHBIICHUA U
T.H.) BCJIMYHMH B PCAJIBHBIX MMPOLCCCAX;COOTHOCUTDH rpa(bmcﬂ PCAJIBHBIX TPOUCCCOB U 3aBUCHUMOCTEH C X OIMMCAHUAMMU, BKIIFOYAOIIMMU XapaKTCp U-
CTHKH CKOPOCTH U3MeHEHHUs (OBICTPBI POCT, IIaBHOE MOHIKEHHE U T.11.);UCTI0Ib30BATh TPAPUKH PEaTbHBIX MPOIECCOB TS PEIICHHUS HECIOKHBIX
MPUKJIAJIHBIX 33/1a4, B TOM YHCJIE ONPeNesisis Mo rpaguKy CKOpOCTh Xoaa mporeccaCTaTHCTHKA M TEOPHUS BEPOSTHOCTEH, JIOTHKAa U KOMOMHATO PH-
kaOrmepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMH OIMCATEIILHBIMHU XapaKTEPUCTUKAMHU YHCIIOBOTO Habopa: cpeaHee apuPpMeTHIeCKoe, MeIMaHa,
HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUS;0TIEPUPOBATh HAa 0A30BOM YpPOBHE MOHATHIMHU: YaCTOTA M BEPOATHOCTH COOBITHS, CITy4aliHbII BEIOOD, OIIBI THI
C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU;BBIYUCIISITH BEPOSITHOCTUA COOBITUI HA OCHOBE TMOJICUETa YUCIIa UCXOA0B. B noscednesHoll scu3z-
HU U npU U3yyeHuu Opyeux npeomemos. OlleHNBaTh U CPAaBHUBATh B MIPOCTHIX CIydasiX BEPOSITHOCTU COOBITUI B peaibHON )KU3HU;UUTATh, CONIOCTAB-
JIATh, CPAaBHUBATh, MHTCPIIPETUPOBATE B IIPOCTHIX ClIydasaX PCaJIbHbIC JaHHBIC, IPCACTABIICHHBIC B BU/IC Ta6J'II/III, Auarpamm, Fpa(l)I/IKOB

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS

OnepupoBaTh NOHATUAMU: POU3BOAHAA (DYHKIIMU B TOUKE, KacaTelbHas K rpaduKy GyHKIUMH, TPOU3BOAHAS () YHKIIMH;BBIYUCISTH IPOU 3-
BOJIHYIO O/IHOWJIEHA, MHOTOWIEHA, KBaJJPaTHOTO KOPHS, MPOU3BOJHYIO CYMMBbI (D)YHKIIHI;BBIYUCIATH TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMN U X
KOM6I/IH3HPII>1, HCIIOJIB3YyA CIIPAaBOYHBIC MaTCpUAJIbI; UCCICA0BAThL B HpOCT@fIHIHX cirydadax (bYHKI_H/II/I Ha MOHOTOHHOCTBH, HAXOIUTh HanOOJIBIIINE U
HauMEHbIIHMEe 3HaueHus1 GYHKIUN, CTPOUTH TpaduKi MHOTOUJICHOB U MTPOCTEHIINX pallMOHATIbHBIX PYHKUUN C MCHIOJIb30BAaHUEM alIapaTra MaTeMa-
TUYECKOTO aHaN3a.B nogceoHesHotl sHcuU3HU U NpU U3y4eHuy Opy2ux yueoHvlx npeomemos. pemaTh NpuKiIaHble 3a1a4l U3 OU0Ioruu, (PU3UKH, XU-
MUU, 5KOHOMUKHU U JAPYTUX IPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAaHUEM XapaKTEPUCTHUK peabHbIX MPOIECCOB, HAX0XKIEHUEM HAUOOIBIINX U
HaUMEHBIINX 3HAYEHU, CKOPOCTH U YCKOPEHUS U T.II.;UHTEPIIPETUPOBATD MOJIy4YE€HHBIE PE3yIbTaThl

Cmamucmuka u meopus eepoamuocmeil, 102uKa u KOMOUHAMOpUKa

BbINMyCKHUK HAY4YUTCSH

OnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMH OTHCATEIbHBIMU XapaKTEPUCTUKAMU YHCIIOBOTO Habopa: cpenHee apudmMeTndeckoe, Meana-
Ha, HanOoJIblIee U HAUMEHBIIIEEe 3HAYCHHS;0TIEpPUPOBATh Ha 0A30BOM YPOBHE MOHSITHUSIMU: YACTOTA M BEPOSITHOCTH COOBITHS, CIIy4aliHbIH BHIOOD,
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU;BBIYUCIISITh BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICUETa YKCIa UCXO/I0B. B nosceones-
HOU JCU3HU U NPU U3VHEeHUU OpY2UX NPeOMemog :OlIeHUBATh U CPAaBHUBATDH B MIPOCTHIX CIIydasiX BEPOSATHOCTU COOBITUI B PEaIbHOM KU3HU;YUTATD,
COTIOCTaBJIATh, CPABHUBATh, HHTEPIPETUPOBATH B MPOCTHIX CIyYasX peajbHble JaHHbIC, IPEICTaBICHHBIC B BUJIE TaOIHII, JUarpamMmm, rpaduxos

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHThHCS

HmeTs npencTaBieHne 0 JUCKPETHBIX U HEMPEPBIBHBIX CITYYallHbIX BEJTMUYUHAX U pacpeeNIeHUsX, O HE3aBUCUMOCTHU CITy4alHbIX BEJIHYUH;
MMETh MPE/CTaBICHNE O MAaTEMAaTHUYECKOM OKUIAHUH U JUCTIEPCUH CIyYailHBIX BEIMYMH;UMETh MPEICTaBICHHE O HOPMAIILHOM PacHpeIeieHU! U
pUMepax HOPMAJIBHO pacHpeeIeHHbIX CIIyYalHBIX BETMUMH;TOHUMATDH CYTh 3aKOHA OOJBIINX YHCEN U BEBIDOPOYHOTO METOIa U3MEPEHUS BEPOSIT-
HOCTEH;UMEeTh MpeJICTaBIeHHEe 00 YCIOBHOW BEPOSATHOCTH U O MOJIHOM BEPOSTHOCTH, MPUMEHSATH UX B PELICHUH 33/1a4;IMETh MPEACTABICHUE O
BA)KHBIX YAaCTHBIX BUAAX PACIPEICICHUI U IPUMEHITh UX B PELICHUU 33]1a4; UMETh IIPEJICTABIIEHUE O KOPPESALMU CIydailHbIX BETMYUH, O JTUHE -
HOU perpeccuu.B nosceonesHou Hcuznu u npu u3yyeHuu opyaux npeomemos: BRIMUCISATh I OLIEHUBATh BEPOSATHOCTH COOBITHI B pealbHOM K13-
HU;BBIOUPATH TOIXOASIINE METOIBI MIPEICTaBICHHS U 00pabOTKU JaHHBIX;YMETh pElIaTh HECIOKHBIC 3a]]aui HA IPUMEHEHUE 3aKOHA OOJBIIHX YHU-
Cell B COIIMOJIOTUH, CTPAaXOBaHUH, 3/IpaBOOXPAaHEHUH, 00ecTIeueHIN 0€30MaCHOCTH HACENICHUS B UPE3BBIYAMHBIX CUTYAIUSIX

Texcmosvie 3a0auu
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BbinycKkHUK HayuHuTCS

Pemrate HecoXKHBIE TEKCTOBBIE 3a/1a4M PA3HBIX THIIOB;aHAJIM3UPOBATH YCIOBHE 33a4H, IPH HEOOXOIMMOCTH CTPOUTH JUIS €€ PelIeHHs Ma-
TEMaTHYECKYIO0 MOJIENIb; TOHUMATh U MCIIOJIb30BaTh IS PEICHHS 3aa9i HH(POPMAIIHIO, TPECTaBICHHYIO B BIJIE TEKCTOBOW M CHMBOJILHOM 3aI M-
CH, CX€M, TalJIuII, TuarpaMm, rpaukoB, pUCYHKOB;ICHCTBOBATH 110 aJITOPUTMY, COAEPIKAIIEMYCS B YCIIOBUH 33/1a4H;ACIIOB30BaTh JJOTHYECK e
paccyXJIeHUs IPU PEUICHUN 331a49H;paboTaTh ¢ M30BITOYHBIMU YCIIOBUSIMH, BEIOMpast U3 BCei MH(POPMALINK, TaHHBIE, HEOOXOIUMBIE ISl PEIICHUS
3aJ1a4M;0CYLIECTBIISITh HECTIOKHBIN 11epeOop BOZMOKHBIX PEILIEHUH, BBIOUPAs U3 HUX ONTUMAIILHOE 110 KPUTEPUSAM, CPOPMYIMPOBAHHBIM B YCIIO-
BHUM;aHAIM3UPOBATh U MHTEPIIPETUPOBATH MOJIyYEHHBIE PEIIEHNs] B KOHTEKCTE YCIIOBUS 3a/1a4M, BEIOUPATh PEIIeHUs, HE IPOTUBOPEYAIUe KOHTEK-
CTy;pelllaTh 3aJja4ui Ha pacyeT CTOMMOCTHU MOKYIOK, YCIIYT, MO€3/I0K U T.II.;peliaTh HECIOXKHBIE 3a]]aul, CBA3aHHbIE C JOJEBbIM YUaCTHEM BO BIlajie-
HUU (GUPMOH, IPEANPUATHEM, HEIBUKUMOCTBIO;PEIIATh 3a/1a4 Ha IPOCThIE IPOLEHTHI (CUCTEMbI CKMJIOK, KOMUCCHM) U Ha BBIYMCIIEHUE CIIOKHBIX
MIPOLIEHTOB B PA3JIMYHBIX CXEMax BKJIA/I0B, KPEAUTOB M UIOTEK;peIIaTh MPAKTUYECKUE 3ajauu, TPEOYIOLIUE UCTIOIb30BaHUS OTPULIATEIbHBIX YUC eIl
Ha OIpesieTIeHNe TeMIIepaTypbl, Ha ONpe/IesIeHrE MOJIOKEHUSI Ha BPEMEHHOM OCH (JI0 HaIllel 3pbl U 1ociie), Ha JBUKEHHE IEHEXKHBIX CpesICTB (Tpu-
X0J/pacxont), Ha oNpeiesieHUe TITyOHHBI/BBICOTHI U T.I.MCIOJIb30BaTh MOHATHE MaciuTada AJisi HaX0XK/IEHUSI PACCTOSHUM U JUIMH Ha KapTax, MIaHax
MECTHOCTH, TJIaHaX MOMEIIEHUH, BBIKpOIKax, Mpyu paboTe Ha KOMITBIOTEPE U T.I. B nosceonesHoul Hcu3nu u npu uyyeHuu opyux npeome-
Mog:pelaTh HECI0KHbIE PAKTUYECKUE 3a]aui, BO3HUKAIOLIUE B CUTYallUsIX TOBCEIHEBHOM KU3HU

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUThCH

Pemare 3agaun pa3HbIX TUIIOB, B TOM YUCIIE 331a4M [TOBBIIIEHHONW TPYIHOCTH;BBIOMPATh ONTUMAIbHBIM METO/] pEILIEHHs 3a/1aui, pacCMaTpU-
Basl Pa3JIM4YHbIE METOBI;CTPOUThH MOJEIb PEIIECHH 3a/1aul, IIPOBOAUTH JOKA3aTeNIbHbIE PACCYKICHUS;pelllaTh 3a1a41, TpeOyrolue nepedopa Bap u-
aHTOB, IPOBEPKH YCIOBHI, BEIOOpa ONTHUMAJIBHOTO pe3yibTaTa;aHaIM3upOBaTh U HHTEPIPETUPOBATh PE3YIbTAThl B KOHTEKCTE YCIOBHUS 3a1auH,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYALNE KOHTEKCTY; NEPEeBOAUTH MPH PELICHUH 3aaui MH(POpMAaIHIO U3 OAHOM (POPMBI B APYT'YIO, UCTIONbB3YS
IIPU HEOOXOAMMOCTH CXEMBI, TaOJIUIIbI, IPa(UKU, TUarpaMMBbl; B no8ceoHesHOll JHCUusHU U NPU U3YUeHUuU Opy2ux npeomenos pelaTb NpakTHYecKue
3aJjauyl 1 3a]1a4d U3 APYTUX NpeIMETOB

T'eomempus

BbINyCKHUK HAY4YUTCS

OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSMMU: TOUKA, IPSIMast, INIOCKOCTh B IIPOCTPAHCTBE, MAPAJUIEIbHOCTh U NEPIEHIUKYIAPHOCTD Ips-
MBIX U IJIOCKOCTEH;paco3HaBaTh OCHOBHbIE BU bl MHOTOTPAHHUKOB (IIpU3Ma, MMpaMKJIa, IPSIMOYTOJIbHBIH Napasuienenunesn, Kyo);u300paxarsb
u3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;IeNaTh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y;U3BJIEKaTh MH(MOPMAIIUIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, IPeACTaBICHHYIO Ha Yyep-
TeXax U pUCYHKaX;IpUMEHATh TeopeMy [Indaropa nmpu BEIUMCIEHUH 3IEMEHTOB CTEPEOMETPUUECKUX (PUTYpP;HAXOAUTh 0OBbEMBI U TIOLIAAH TIO-
BEPXHOCTEH MPOCTEHITNX MHOTOTPaHHUKOB C MPUMEHEHHEM (hOpMYIT;paclio3HaBaTh OCHOBHBIE BUbI TEJ BpallleHus (KOHYyC, IWINHAP, chepa n
11ap );HaXx0AUTh 0OOBEMBI U TUIONIAAN MOBEPXHOCTEH MPOCTEHIIINX MHOTOIPaHHUKOB U T€J BpallleHUs ¢ IpUMEHEeHneM QopmMyi. B nosceonesHoiu
JHCUZHU U NPU UZYYEHUU OPY2UX NPEOMemOo8. COOTHOCUT a0CTPaKTHBIE T€OMETPUYECKHE OHATHUS U (PAKTOB peabHBIMU KU3HEHHBIMH OOBEKTaMU U
CUTYallUSIMU;UCIIOIB30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP ISl PEIICHUs] TUITOBBIX 3a/1a4 MIPAKTUYECKOTO COAEPIK a-
HUS;COOTHOCHUTBD IUIONIAAM MOBEPXHOCTEH TeJ OAMHAKOBON (POPMBI Pa3IMYHOTO Pa3MePa;COOTHOCUTH 0OBEMBI COCYIIOB OJMHAKOBOM (POPMBI pas-
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JUYHOTO pPa3Mepa;oleHUBaTh (OPMY PABHILHOTO MHOTOTPAHHUKA MTOCIIE CITUJIOB, CPE30B U T.I1. (ONPEIeATh KOJMYECTBO BEPIINH, pedep u rpaHeit
MOJTYYEHHBIX MHOTOTPaHHUKOB)

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCS

OnepupoBaTh MOHATHAMU: TOUKA, MPAMasi, IJIOCKOCTh B TPOCTPAHCTBE, MAPAILICILHOCTD U MEPIIEHIUKYIIPHOCTD MPSMBIX U IJIOCKOCTEH;
MPUMEHSTH JUTsl PEIICHUS 3a/1a4 reOMeTprUIecKrue (DaKThl, €CIIU YCIOBHSI PUMEHEHMS 3a/IaHbI B SIBHOW (pOopMe; periaTh 3a/1a4i Ha HAX0XKJICHHUE T'€0-
METPHUYSCKUX BEIIMYMH 110 00pa3IaM MM aJITOPUTMAaM; JIeiaTh (BBIHOCHBIC) TUIOCKHUE YSPTEKH U3 PUCYHKOB 00bEMHBIX (DUTYp, B TOM YHCIIEC PHCO-
BaTh BUJ] CBEPXY, COOKY, CTPOUTDH CEYCHUSI MHOTOIPAaHHUKOB; U3BJIEKATh, UHTEPIIPETHPOBATH U NMPE0OPa30BHIBATH HHGOPMAIIMIO O TEOMETPUUECKHIX
¢durypax, mpeCcTaBIEHHYIO Ha YePTEekKaxX; MPUMEHATh T€OMETpUUECKHe (PaKThl Il PEIICHUS 3a]1a4, B TOM YHCJIE MPEANOoarariuX HECKOJIbKO I1a-
TOB PEIIEHHUS; OMMCHIBATH B3AaUMHOE PACIIOJIOKEHUE MPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE; (POPMYIUPOBATH CBOMCTBA U MPU3HAKU (DUTYD; TOKa-
3BIBaTh T€OMETPUUECKUE YTBEPIKICHUS; BJIaJIETh CTAHIAPTHOU KilaccuPUKaue MpoCTPaHCTBEHHBIX QUTYD (MTUPaMUJIbI, TPU3MBI, TapajuIeIIeIuIIe-
bl ); HAXOJIUTh OOBEMBI U TJIOIAIN TTOBEPXHOCTEH TEOMETPHUIECKUX TEJl C TPUMEHEHNEM (DOPMYIT; BBIUUCISATh PACCTOSIHUS U YTIIBI B POCTPAHCTBE.
B moBcerHEeBHOM KU3HU ¥ TIPU U3YYEHUU JAPYTHX MPEAMETOB: UCIIOIH30BATh CBOMCTBA T€OMETPHYECKUX (PUTYp TSl pemIeHus 3a7a9 MPaKTHIECKOTO
XapakTepa U 3a7a4 U3 Apyrux o0aacTeil 3HaHUM

Bexmopwt u koopounamul ¢ npocmpancmee

BbINMyCKHUK HAY4YHUTCS

OnepupoBath Ha 6a30BOM yPOBHE MOHATUEM JE€KAPTOBBI KOOPMHATHI B IPOCTPAHCTBE; HAXOIUTH KOOPAMHATHI BEPIIMH KyOa U MPsIMO-
YTOJIBHOTO Mapajuiesenuiena

BBINYCKHUK MOJYYUT BO3MOKHOCTD HAYYUThHCS

OnepupoBaTh NOHATHAMH ACKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOAY/Ib BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA,
YroJ MEXAy BEKTOPaMH, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE BEKTOPBI; HAXOAUTh PACCTOSIHUE MEXY IByMsI TOUKAMH, CYMMY BEK-
TOPOB U POU3BEICHNUE BEKTOPA HA YUCIIO, YIOJI MEKy BEKTOPaMH, CKAISIPHOE MPOU3BEACHHUE, PACKIaAbIBaTh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaMm;3aaBaTh MJIOCKOCTh YPaBHEHUEM B IEKAPTOBOW CUCTEME KOOPAMHAT; pelliaTh IpOoCTeHiue 3a1a4i BBEICHEM BEKTOPHOTO 0a3uca

Memoovt mamemamuxu

BbInyCKHUK HAay4YuTCH

OnuceIBaTh OTAENIbHBIE BBIAAIOIINECS PE3YIbTAThI, IIOJYYEHHBIE B X0/I€ PA3BUTHS MAaTEMAaTUKU KaK HAyKU;3HATh IPUMEPbl MaTEMaTUYECKHUX
OTKPBITUM U UX aBTOPOB B CBSI3U C OTEUECTBEHHOW U BCEMUPHON UCTOPUEH;IOHUMATh POJIb MATEMATHKHU B pa3BUTHH Poccun

BpINyCKHUK NOJYYUT BO3MOKHOCTb HAYYHUThCS

[IpencTaBasaTh BKIaA BHIAAIOIIUXCS MATEMAaTHKOB B Pa3BUTHE MAaTEMAaTUKU U MHBIX HayYHBIX 00JacTel;TOHUMATh POJIb MAaTEMATHKH B pa3-
BuTun Poccun

Memoowvt mamemamuru

BpInyckHUK HAyYHTCS

[IpuMeHsTh U3BECTHBIE METOAbI TP PELIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4;3aMeuaTh U XapaKTEepU30BaTh MATEMATUUECKHE 3aKO-
HOMEPHOCTH B OKPYKAIOLIEH IEUCTBUTEIIBHOCTH;

15



3aaa4

MPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE, B TOM YHCIIE XapaKTEPU3YIOIIUX KPACOTY U COBEPLICHCTBO OKPYXKato-
LIEro MUpa U IPOU3BEIACHUN UCKYCCTBA

BLIHyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTHLCH

Hcnonp30BaTh OCHOBHBIE METO/IBI I0KA3aTEIbCTBA, IPOBOJUTH JOKA3aTEIbCTBO U BBIIOJIHATH OIIPOBEPKEHUE; IIPUMEHATH OCHOBHBIE METO-
JIbl pELIEHUSI MaTEMAaTHYECKHX 3a/1a4;
Ha OCHOBE MaTEMaTUYECKUX 3aKOHOMEPHOCTEHN B IIPUPOJAE XapaAKTEPU30BATH KPACOTY U COBEPIICHCTBO OKPYXKAIOIIET0 MUpPA U IIPOU3BEIE-
HUW HCKYCCTBA; MPUMEHATh IPOCTEHUIINE IPOTPAaMMHBIE CPEJCTBA U IIEKTPOHHO -KOMMYHHUKAIIMOHHBIE CUCTEMBI IPH PEIIEHUH MATEMaTHYECKUX

3. TemaTuyeckoe NJIAHHUPOBaHHE C YKAa3aHHEM KOJHYECTBA aKaJeMUYeCKHUX YACOB, OTBOAMMBIX HA OCBOEHHE KAK/10H TeMbl y4eOHOI 0
NnpeaMeTa, 1 BO3MOKHOCTh HCIOJIb30BAHMS 110 ITOH TeMe 3J1eKTPOHHBIX (LM (poBbIX) 00pa3oBaTeJbHbIX PECypCcoOB

| KojinyecTBo yacos ‘

N HaumeHoBaHue pa3/iesioB M TeM MPOrPaMMbI KontpoabsHbie iIeKTPOHHLIE (IMPPOBLIE) 00pasoBaTEILHLIE pecyp-

n/n Beero Chl
padoThI

1 HHOBTOpeHI/Ie || 7 || 1 HhttDS://matheqe.ru/

2 HTpI/IFOHOMeTpI/I‘ICCKI/IC byHKIHH || 22 || 1 “https:// mathege.ru/

3 HHpomBoz{Haﬁ U €€ TEOMETPHUCCKUI CMBICIT || 22 || 1 “https:// mathege.ru/

4 [IpuMeHeHre MPON3BOIHOM K MCCIEI0BaHHIO (DYHK- 18 1 https://mathege.ru/

Ui

5 |[IepBooOpa3Has u UHTErpal 15 1 https://mathege.ru/

6 |KomOunatopuka 15 1 https://mathege.ru/

7 |[DneMeHTBl TEOPUHU BEepOSITHOCTEH 10 1 https://mathege.ru/

8 ||[KommiekcHble yncia 15 1 https://mathege.ru/

https://mathege.ru/
9 VYpaBHEHMSI © HEPABEHCTBA C JIBYMs IIEPEMEHHBIMU 10 1
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N KoauuecTBo yacoB 3 .
) HanmeHoBaHue pa3/iejioB U TeM NPOrpaMMbl KounrpoJsbHbie ACKTPORMHLIC (HPPOBLIE) 00pasoBATELHLIE pecyp-
n/n Bceero Chbl
padoThbI
10 https://mathege.ru/
BekTopsl B mpocTpaHCcTBE 8 0
= Meroa K0OOpaAuHAT B IPOCTPAHCTBE 15 1 ttps://mathege.ru/
0 I e 6 0 https://mathege.ru/
13 [TWIHHD, KOHYC, map 15 1 https://mathege.ru/
14 OObembI TEN 21 1 https://mathege.ru/
15 HToroBoe moBTOpeHUE 22 2 https://mathege.ru/
‘Pe3epBHoe BpeMs || 10 || ||
IOBILIEE KOJIMYECTBO YACOR I10 [TPOT'PAMME | 231 | 13 I
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