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[IporpamMma cocTaBiieHa Ha OCHOBE:

- @emepanbHOro rocyIapCcTBEHHOT0 00pa30BaTENbHOI0 CTaHJapTa OCHOBHOTO 00IIET0 00pa3oBaHusl, YTBEPKASHHOrO MPUKa30M MUHICTEpCTBa 00pa3oBaHus
n Hayku Poccuiickoit ®eneparuu ot 31 mas 2021 No287

- @enepanbHON 00pa30BaTENLHON MPOrpaMMbl OCHOBHOT'O 0011ero oopazoBanus ot 18.05.2023 Ne370

- IIpuxaza Munnpocsenieaust Poccun ot 09.10.2024 Ne 704 «O BHeceHWH M3MEHEHUH B HEKOTOPHIE MpUKa3sl MUHKCTEPCTBA MpocBemeHus Poccuiickoi
Oenepannu, Kacarommecs QeepantbHbIX 00pa3oBaTeNbHBIX MPOTpaMM HAYaIbHOTO OOIIEro 0Opa3oBaHHUs, OCHOBHOTO 0oOIIero oOpa3oBaHUsi U CPEIHEro
ob1ero 00pa3zoBaHUsD)
(3apeructpuposano B Muntocte Poccrm 11.02.2025 N 81220)

- Ilpukaza MunucrepctBa npocsemieHusi Poccuiickoii @enepanmu or 8 oktsaops 2025 1. Ne 729 «O BHeceHMHM M3MEHEHHH B HEKOTOpBIC MPHKA3bI
MunucrepcrBa npocsenieHus Poccuiickoit deeparuu, kacaroiuecs (eaepaabHbIX 00pa30BaTEIbHBIX MPOrpPaMM HAYajJbHOIO 0O0IIero oOpa3oBaHM S,
OCHOBHOTO 0011Iero 00pa3oBaHUs U CPEIHEr0 OOIIEro 00pa3oBaHHUs».

- IIpukaza Munnpocsenienust Poccun ot 10.11.2025 Ne 808 «O BHeceHWH M3MEHEHHM B HEKOTOPBIE MPHUKa3kl MUHHCTEpCTBA MpocBelieHus Poccuiick oit
Ddenepanuu, Kacawumecs (GenepaibHbIX 00pa30BaTEIbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro 0Opa30BaHHUsA, OCHOBHOI'O OOIIEro oOpa3oBaHMS U CPEIHETO
o0111ero 00pa3oBaHus»

- Ilpukaza Munmnpocsemnieaust Poccuu or 08.05.2026 Ne 316 «O BHecennn m3MeHEHHH B llopsook opraHW3aliiyd M OCYIIECTBICHUS 00pa30BaTEIbHOU
JESTEIBHOCTH 110 OCHOBHBIM O0IIE00pa30BaTENbHBIM IIPOrpaMMaM - 00pa30BaTEILHEIM IIpOrpaMMaM HadaIbHOTO OOIIEr0, OCHOBHOT'O OOIIEro M CPEeIHEro
o6111ero 00pa3oBaHusl, yTBEPKACHHBIN NMprUKa3oM MuHUCTEpCTBa npocBelieHus Poccutickoit deneparuu ot 22.03.2021 Nel15»

- OcHOBHO¥# 00pa30BaTEILHON TPOrpaMMBI OCHOBHOTO 00111eTr0 o6pazoBanns MAQOY Uepsumenckoi COILI;

- YueOHoro rurana pumana MAOY Yepsumiesckorr COII «Axkusiposekast COILl», yTBepkaeHHOro npukazoM aupekropa Tpodpumoroit C.A. ot 29.08.2026
romga Ne 127-O/] u cormmacoBannoro 28.08.2026 romga Ha 3acemannu Ypasistomero cosera MAOY Uepsumenckoit COIL mpotokon Nel2

- [Iporpammer Bociutarnst MAQOY UYepsumerckoit COILL

Pabouas mporpamma ydeOHOrO Kypca «I'eomerpus» 6a3oBoro ypoBHA st obydaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHOoBe DemepalbHOTO
rOCyIapCTBEHHOr0 00pa30BaTEIbHOIO CTAHAApPTa CPEJHEro OOMIero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHWH, MPEIBABIIEMBIX K
MaTeMaTHIeCKOMY 00pa30BaHMIO, i TPAIUIUI POCCHHCKOr0o 00pa3oBaHus. Peannzamms nporpaMMbl 00ecTIeunBaeT OBJIaICHNE KITIOYEBBIMI KOMIIET CHITHSAMH,
COCTaBIISIIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HENPEPHIBHOTO 00pa30BaHMsI, IEIOCTHOCTD OOMIEKYIbTYPHOT'0, IMYHOCTHOTO M TIO3HABATEIHH Or0 PAa3BUTHS
JUYHOCTH O0yYAIOIIHXCSI.

HEJHX U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh y4eGHOro Kypca reoMeTpuu Ha ypOBHE cpelHero o0Iiero oopa3zoBaHusi 00yCIOBIE€HAa MPAKTHUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX U
MPEAMETHBIX Pe3yIbTaToB 00YUYEHHs F€OMETPUH B HAIIPABJICHUN IMYHOCTHOTO pa3BUTHs 00ydaromuxcs, GopMUpoBaHus PyHKIMOHAIBHON MaTeMaT 1ueCKon



IPaMOTHOCTH, W3YYCHHS JPYIHMX Yy4YeOHBIX ITUCHMIUIMH. Pa3Buthe y OOydYaromMXCs MPAaBHIBHBIX TPENCTABICHUNA O CYIIHOCTH M TIPOHMCXOXJICH MU
TrEOMETPUICCKIX a0CTPaKIUi, COOTHOIICHUN PEATbHOTO M UACAIBHOI0, XapaKTepe OTPaXKCHHUS MAaTEMaTUYCCKON HAYKOW SIBJICHUHN U MPOIECCOB PEaTbHOTr0
MHpa, MECTC IrcOMETPUNU B CUCTEMC HAYK U PO MATECMATUYCCKOro MOACIMPOBAHUA B HAYYHOM IMO3HAHUH U B IMPAKTHKE CHOCO6CTBy€T (I)OpMI/IpOBaHI/IIO
HAaY4YHOI'0O MUPOBO33PCHHUA yHYalIUXCA, a4 TAKKC KaUCCTB MBILIJICHHA, H€O6XOI[I/IMLIX T aganTaliqid B COBpEMEHHOM O6H.[eCTBe.

I'eomerpust sBiseTCS OAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs, TaK KaK 00ECIEUNBAaET BO3MOKHOCTh M3YUYCHU S KaK
JUCHUITIINH eCTCCTBeHHO-Hay‘IHOﬁ HaIpaBJICHHOCTH, TaK U FYMaHHTapHOﬁ.

Jlornueckoe MbIIUICHUE, (GOPMHUPYEMOE MPU H3YUYECHUU OOYYAFOIIMMUCS TOHSATHHHBIX OCHOB T'€OMETPHUH M IOCTPOCHUU IICMOYKH JIOTHYECKUX
YTBep)K[IeHI/Iﬁ B XOA€ pCIICHUA T'COMETPUUCCKUX 3aa4, YMCHHE BBIJIBUTATh U OIIPOBEPIraTh r'MIIOTE3bI HEIMOCPCACTBEHHO UCIIOIB3YIOTCA IIPU PEHICHUH 3aaa4
€CTECTBEHHO-HAYYHOI'0 I[UKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPaeT CYNIECTBEHHYIO POJb BO BCEX 00JACTAX JESTEIbHOCTH uenoBeka. OpueHTalusl 4YeloBeKa BO
BPEMEHU U MPOCTPAHCTBE — HEOOXOIUMOE YCIOBUE €r0 COLMAILHOTO ObITHS, (pOpMa OTpakeHUsT OKPYXKAIOIIEr0 MUPA, YCIOBHE YCICIIHOTO ITO3HAHUS U
aKTHUBHOTO IpeoOpa3oBaHus JelicTBUTENbHOCTH. OlepupoBaHHe TPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAMHSET pa3Hble BHJBI y4eOHOH M TPYHAOBOH
JESITEIbHOCTH, SBJISICTCS OJHMM M3 NMPO(ECCHOHATbHO BaXKHBIX KaueCTB, MIO3TOMY aKTyallbHA 3aj]ada (JOPMUPOBAHHUS y 00YUAIOIIUXCS IPOCTPAHCTBEHHOT O
MBINUICHHUA KaK Pa3sHOBUIHOCTH 06pa3H0r0 MBINUJICHUSA — CYIIECTBCHHOI'O KOMIIOHCHTA B IIOATOTOBKE K HpaKTI/I‘IeCKOfI JCATCIIBHOCTH IIO0 MHOTI'MM
HaIrpaBJICHUAM.

Iens ocBoeHUs mporpaMMbl yueOHOTro Kypca «l eomerpus» Ha 0a30BOM ypOBHE O00y4UeHHUS — 00IIe0Opa3oBaTeNLHOE M OOMICKYIBTYPHOE Pa3BUTHE
o0y4aronuxcst uepe3 obecreueHrne BO3MOXKHOCTH MPUOOPETEHHS W UCTIONL30BAHHS CHCTEMATHIECKUX M€OMETPHUYCCKUX 3HAHUH M ISUCTBHM, CIeUPHUIHBIX
TEOMETPUH, BOBMOXKHOCTH YCIIEIITHOTO MPOIOJIKEHUSI 00pa30BaHUs 10 CHENUATEHOCTSIM, HE CBA3aHHBIM C TIPUKJIAHBIM UCIIONIE30BAHUEM F€OMETPU .

[IporpaMMa 1o reomeTpur Ha 6a30BOM YpOBHE MpeAHA3HAYCHA JIJIsI 00YYAIONIMXCS CPEAHEH ITKOJBI, HE UCTIBITHIBABIIIX 3HAYMTEIBHBIX 3aTPYIHEHUH
Ha ypoBHE OCHOBHOTO 00Imero oopaszoBanms. Takum obpaszom, oOydaromuecs Ha 0a30BOM YPOBHE IOJDKHBI OCBOHTH OOIME MAaTEMAaTHYECKHE YMEH s,
CBSI3aHHBIE CO CIEM(UKOI TeOMETPHH U HEOOXOJUMBIE JIJTsI )KU3HH B COBPEMEHHOM o01iecTBe. Kpome 3Toro, oH1 MMEIOT BO3MOKHOCTh H3YUUTh TEOMETPHIO
Ooree riTyOOKO, €CIU B JalbHEHIIIEM BOSHUKHET HEOOXOIMMOCTh B TEOMETPUICCKUX 3HAHUSIX B MPOPECCHOHATLHOMN JICSITETBHOCTH.

JlocTreHue e OCBOCHHUS TPOrpaMMbl OOECIICUMBACTCSl PEIICHHEM COOTBETCTBYIOIMX 3a7ad. [IpHOpUTETHBIMH 3ajadamMy OCBOCHHS Kypca
«["eomerpum» Ha 6a30BoM ypoBHE B 10—11 ximaccax sBustoTCS:

e (opMupoBaHHE MPENCTABICHUS O TCOMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U OCO3HAHHE €€ B3AUMOCBSI3U C OKPYKAFOIIUM MHPOM;

e (opMuUpOBaHHE MPEACTABICHHUS O MHOTOTPAHHUKAX W TENaxX BPANICHUS KaK O BAKHEUIIMX MaTEMAaTHICCKHUX MOJEISAX, O3BOJSIONINX OMUCHIBATH

W U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIET0 MHUPA;

e (opMupoBaHHE YMEHHUS PACIO3HABATh HAa YEPTEKAX, MOJICAX U B pEaTbHOM MUPE MHOTOTPAHHHUKH U TENla BPAIICHVS,

®  ORBJIAJICHUE METOJAMU PEIICHHUSI 33]1a4 Ha TOCTPOCHHSI HAa H300PaKEHHSIX MTPOCTPAHCTBEHHBIX QUTYP;

e (opMUpOBaHHE YMEHHUS ONEPHUPOBATH OCHOBHBIMH MOHATHUSAME O MHOTOIPAHHUKAX U TeJIaX BPAILCHUS U UX OCHOBHBIMHU CBOMCTBaMU;

®  ORBJIAJICHUE AJITOPUTMAMH PEIICHHsI OCHOBHBIX THUIIOB 3a/1a4; (HOPMHUPOBAHKUE YMEHUS MMPOBOIUTH HECTIOXKHBIC IOKA3aTEIBbHBIC PACCYKICHUS B XO/IE

pelleHHs CTEPEOMETPUYECKUX 3314 U 33]1a4 C MPAKTUUICCKUM COJICPKAHUEM;

® pa3BUTHE HHTCIUICKTYalbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOydarouXxcs, MO3HABATENLHOW AaKTHMBHOCTH, HCCIEIOBATENBCKUX YMEHUH,

KPUTUYHOCTU MBINUICHUS;



e (opmupoBaHue (HYHKIIMOHAIBHON T'PaMOTHOCTH, PEIICBAHTHONH T'€OMETPHHM: YMEHUE PACIO3HABATH IMPOSBICHHUS T'€OMETPUYCCKUX ITOHSITHIH,
O00BEKTOB M 3aKOHOMEPHOCTEH B PeajibHBIX )KHU3HCHHBIX CUTYallUSX U MPU U3YUCHUU JPYTHX YUCOHBIX MPEJAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyNIHpOBaTh UX Ha S3BIKE TEOMETPHUH M CO3JaBaTh TEOMETPUYECKUE MOJAEIH, MPUMEHITh OCBOCHHBIH TeOMeTpUYecKUil
armapat 4 pelICHUA MPAaKTUKO-OPUECHTUPOBAHHBIX 3a/ia4, MHTCPIPECTUPOBATE U OLICHUBATD IOJTYUYCHHBIC PE3YJILTATHI.

OTnuunTeNbHON 0COOEHHOCTHIO MPOTPaMMBI SIBISIETCS BKIIOYEHHE B KypC CTEPEOMETPHHM B Hadale €ro M3y4YeHHs 3aj]iad, pellaeMbIX Ha ypOBHE
WHTYUTUBHOTO MTO3HAHMS, U ONPEAeEHHBIM 00pa30M OpraHM30BaHHas padoTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M IIPOCTPa HCTBEHHOTO
MBINUICHHA, CTUMYJIMPYCT NPOTCKAHUC WHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K I[aJ'II)HeI‘/'IIHCMy H3Yy4YCHUIO ITpE€aAMCTaA.

HpennhoeHHe OT):[aéTCSI HarJIAITHO-KOHCTPYKTUBHOMY METOOY 06yqu1/151, TO €CTb TCOPCTUUYCCKUC 3HAHUA UMCIOT B CBOEH OCHOBE YYBCTBCHHOCTH
HPEIMETHO-TIPAKTUYECKON EeATENbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEJCTABICHUN Y YUaIlUXCsl B KypCe CTEPEOMETPUH IIPOBOAUTCS 3a CUET PELICHHUS
3a]ad Ha CcO3JIlaHME MPOCTPAHCTBEHHBIX 00Pa30B W 3a/1a4 HA ONEPUPOBAHUE MPOCTpaHCTBEHHBIME oOpazamu. Co3gaHue obpas3a MpOBOMUTCS C OTIOPOH Ha
HarJIAJHOoCTh, a OIICPUPOBAHUC o6pa30M — B YCJIOBUAX OTBJICYCHUA OT HATJIAJHOCTHU, MBICJICHHOI'O U3BMCHCHUS €TI0 UCXOJHOI'0 COACPIKaAHUA.

OcHoBHBIE cofepKaTenpHbie THHUA Kypca «['eomerpum» B 10—11 kmaccax: «MHororpanHuKn», «[IpsMble U IUTOCKOCTH B MPOCTpaHCTBE», «Tema
BpaliCcHUA», ((BGKTOpI)I 1 KOOPpAWHATBI B IPOCTPAHCTBE. q)OpMI/IIJOBaHI/Ie JIOTHYECKUX YMeHI/Iﬁ pacnpeacisaeTCsa HE TOJIBKO M0 COACPKATCIIBHBIM JIMHUAM, HO
Y 10 rofiaM 00ydYeHHs Ha YPOBHE CpeIHEero ooIero oopa3oBaHusl.

Conepxanne o0pa3oBaHNs, COOTBETCTBYIOIIEE IPEAMETHBIM PE3ylbTaTaM OCBOEHHs pabodell MporpaMMBbl, paclpenenéHHbIM 10 ToaaM oOydeHus,
CTPYKTYPHUPOBAHO TaKUM o6pa30M, 4TOOBI OBJIAACHUE I'COMETPUYCCKUMHU MMOHATUAMU N HaBbIKAMH OCYHICCTBIIAJIOCH IMMOCICA0BATCIIbHO U IMOCTYNAaTEIbHO, C
COOIO/IEHNEM TPHUHIMIA MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHWS BKIIOYAIHNCH B OOMIYI0 CHCTEMY T€OMETPHYECKHX MPEICTABICHHH OO0YyJaroIInXxcs,
pacmupsisi v yriryoursis e€, o0pa3ys MpoYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenne reomerpun orBomutcs 2 yaca B Hememo B 10 kmacce u 1 gac B Henenro B 11 kiacce, Beero 3a iaBa roga ooydenus - 102 yaeOHbIX yaca.
COJEP)KAHUE YYEBHOI'O KYPCA

11 KJIACC

Tesna Bpamenus

LlunmHaprYgecKast MOBEPXHOCTh, 00Pa3yIONIHe IHIHHAPUIECKOH MOBEPXHOCTH, OCh IIMIIMHAPHYECKON ToBepXHOCTH. L{umHap: ocHOBaHMS 1 OOKOB ast
MOBEPXHOCTB, 00pa3yromnias U OCk; IUIOMA s OOKOBOH U IMOTHOW TOBEPXHOCTH.

KoHnueckasi TOBEpXHOCTh, 00pa3ylolre KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOW NMOBEpXHOCTH. KOHyc: OCHOBaHME W BepIIMHA,
o0pasyromas 1 0ch; IIIOLIa b OOKOBOM M ITOJTHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIole U BBICOTa; OCHOBAHUS U OOKOBAasI MOBEPXHOCTb .

Cdepa u map: HeHTp, paauyc, JMaMerp; Iomaab NoBepxHOCTH chepbl. B3anMHoe pacrionoxenue cepsl U IIOCKOCTH; KacaTelbHas IOCKOCTh K
cdepe; Turomans chepsl.

W300pakeHune Ten BpameHust Ha TUIOCKOCTH. Pa3BépTka mumHIpa 1 KOHYyca.



KomOuHanmu ten BpalieHus 1 MHOTOIPaHHUKOB. MHOTOrpaHHUK, OITMCAaHHBIN OKOJIO cepbl; cdepa, BIMCcaHHAs B MHOTOIPAaHHUK, WK TEJIO BPAICHHUS.

[Nonstue 06 oO0béme. OcHOBHBIC CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME MPSIMOYTOJIBHOI'O TApajuIeienumnena u cieactBus u3 He€. O0bEM
HUIMHIPA, KOHyca. O0BEM Iapa u MiIomaas Chephl.

[Mono6uele Tena B mpoctpancTBe. COOTHOIICHHS MEKAY TUIOLIAIIMH ITOBEPXHOCTEN, 00bEMaMU TOAOOHBIX TEIl.

Ceuenus nuauHApa (MapaJIebHO U MEPICHANKYIISIPHO OCH), CEUEHHUs KOHYyca (TapaJUieibHOE OCHOBAHHIO U MIPOXOJIAIIEE Yepe3 BEPIIUHY), ced CHUS
mapa.

BekTopbl 4 KOOPAUHATHI B NPOCTPAHCTBE

Bekrop Ha mimockoctu M B mpocTpaHcTBe. CloXKeHHe W BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4ucio. PasnmoxkeHune BekTopa Mo TpEM
HEKOMIUIaHAapHbIM BekTopaM. [IpaBuino napannenenunena. Pemienue 3aja4, CBA3aHHBIX C IPUMEHEHUEM MpPaBWII JAEUCTBUU ¢ BeKTOpamu. [IpsaMoyronbHas
cucreMa KoopAuHAT B npocTpaHcTBe. Koopanuatel BekTopa. [Ipocreiiime 3amaun B KoopauHaTax. YTon Mexay BekTopamu. CKaJsipHOe MpoH3BENeHUE
BEKTOPOB. Breraucnenue YIJI0B MCKAY IMPAMBIMU U INIOCKOCTAMMU. KOOpI[HHaTHO-BeKTOpHBIﬁ MCTOA IMPU PCIICHNUU T'COMETPUUCCKUX 3aaad.

MNJIAHUPYEMBIE PE3YJIbTATbI

JIMYHOCTHBIE PE3YJIBTATHBI

JImgHOCTHBIE PE3YIBTAThl OCBOEHUS IIPOrpaMMbl y4eOHOro rpeaMeTa «MaTeMaTHKa» XapaKTepru3yIoTCs:

I'paxxnanckoe BocniuTaHue:

chOpMHUPOBAaHHOCTHIO TPAKJAHCKOHN MO3UITUHN 00y4Yaromerocs Kak akTHBHOTO M OTBETCTBEHHOTO WIEHA POCCHUCKOro 0oOIecTBa, MPEACTaBICHHEM O
MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHMPOBAHWS PAa3IMYHBIX CTPYKTYP, SIBICHHH, TPOLENYp TPaKIAHCKOT0 00IIecTBa (BBIOOPHI, ONMPOCKHl U TIp.), YMEHUEM
B3aMMOJICHCTBOBATH C COLMATHHBIMU HHCTUTYTaMH B COOTBETCTBHH C WX (DYHKIIMSAMHI U Ha3HAUEHUEM.

IaTpuoTHyeckoe BocnuTaHue:

chOpMHUPOBAaHHOCTHIO POCCUUCKOM Tpa)KAAaHCKOH HMICHTHYHOCTH, YBKEHHS K MPOIIIOMY W HACTOSIIEMY POCCHICKONH MaTeMaTHKH, [IEHHOCTHBIM
OTHOIIIEHNEM K JOCTIKEHHSIM POCCHICKHX MAaTEMaTHKOB M POCCHIICKOW MaTeMaTHYEeCKOH HIKOJIBI, K MCIMOIB30BAHUIO dTHUX JOCTHKEHUU B JPYTUX HayKax,
TEXHOJIOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoja; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TOBEIACHUS, CBSI3aHHOTO C
MPaKTUYECKUM MPUMEHEHUEM JTOCTIKEHII HayKH U JISITeNbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHNUE YCTOWIMBOTO Oy IyIIETO.

JcreTHYECKOEe BOCIIMTAHHE:

ACTETUYECKHM OTHOIIEHHEM K MHpY, BKIIOYas JCTETUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTeW, OOBEKTOB, 3ajad, peIIeHUH, pacCyXIeHUM;
BOCIIPUUMYHBOCTHIO K MATEMAaTHYECKUM acCIIeKTaM Pa3InYHbIX BHJIOB HCKYCCTBA.

®du3nyeckoe BOCIUTAHHUE:

chOpMHUPOBAaHHOCTHIO YMEHHS NPUMEHITh MaTeMaTHYECKHMe 3HAHHWS B WHTEpecax 3JI0pOBOr0 M 0Oe30macHoro obpasza JKHU3HH, OTBETCTBEHHOTO
OTHOIIIEHUS K CBOEMY 3JI0OPOBBIO (3/I0POBOE MMUTaHKE, COATAHCHPOBAHHBINA PEXKUM 3aHATHH W OTABIXA, PErylsipHas QuU3nYecKasi aKTHBHOCTD); (PH3UYECKOro
COBEPILICHCTBOBAHMSI, TIPU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIHHON JAEATEITHHOCTHIO.



TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYIOJIOOWS; HHTEPECOM K pa3iIMyHbIM cdepam npodeccHOHaTbHON eATeNbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOH U e€ MPHUIIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINA BHIOOP Oyaylleid mpoeccHu M peanr3oBhIBATH COOCTBEHHBIC KM3HEHHBIC TJIaHEI,
TOTOBHOCTBIO M CITOCOOHOCTBIO K MaTeMaTHYeCKOMY 00pa30BaHUIO H caMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTBIO K AKTHBHOMY YYaCTHIO
B PELICHUM MPAKTUYECKUX 3a]1a4 MaTEMAaTUYECKOM HAIIPAaBJIECHHOCTH.

IKOJI0OTHYECKOEC BOCIIUTAHHE:

C(I)OpMHpOBaHHOCTI)IO 9KOJIOTUYECKO KYyJbTYpbl, IMMOHMMAaHHUEM BJIUAHHUA COLUHUAJIBHO-DKOHOMHUYCCKUX IPOHECCOB Ha COCTOAHUC HpHpOI[HOﬁ n
COIMANIBHOM CpeJibl, OCO3HAHHEM TJI00ATBFHOT0 XapaKkTepa SKOJIIOTHIECKHX MPOo0IeM; OpueHTaluell Ha TpUMEHEeHEe MaTeMaTHIECKIX 3HAHUH JIJIsl peleHus
3aja4 B 00J1aCTH OKpYKalolieil cpe/pl, INIaHUPOBAHMSI TIOCTYIIKOB M OIICHKH X BO3MOXKHBIX MTOCJIEACTBUH JUIsI OKPYKAOIIEH CPE/Ibl.

IleHHOCTH HAYYHOTI'O IO3HAHUA:

cOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W OOIIECTBEHHOH MPAaKTUKH, TTOHHMAHHEM
MaTeMaTHIeCKOU HAayKHU KakK C(i)epbl YEJIOBCUCCKOM JCATCIIbHOCTH, 3TAIlOB eé Pa3BUTUA U 3HAYUMOCTHU JId Pa3sBUTHUA HUBUIIU3ALIUN, OBJIAICHUEM SA3BIKOM
MaTeMaTHUKHA ¥ MAaTEMaTHYCCKOU KyanypOﬁ KaK Cp€ACTBOM IMO3HAHUA MHPaA; TOTOBHOCTBIO OCYHICCTBJIATH IMTPOCKTHYIO U UCCIIEAOBATCIIbCKYIO ACATCIIbHOCTD
WHIUWBUIYAJIbHO U B IT'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble Pe3yJabTaThl OCBOCHUS TIPOrpaMMbI ydeOHOTO TmpenMmera «MaTeMmaThKa» XapaKTePU3YIOTCS OBJAJCHHEM YHUBEPCATHHBIMH
HO3HABAMETbHBIMU OCliCMBUIMU, YHUBEPCATbHLIMU KOMMYHUKAMUBHBIMU OELCTNEUSIMU, YHUBEPCATbHBIMU PeSyISIMUSHbIMU 0eUCMEUsIMUL.

1) Vhusepcanvuvie nosnaeamenwvhvle oeticmsus, obecneuusaiom Gopmuposanie 6A3068bIX KOSHUMUBHBIX NPOYECCO8 0OVUAIOWUXCA (0C80eHUe
Memo008 NO3HAHUSL OKPYHCAIOWE20 MUPA, NPUMEHEHUeE JI02UYECKUX, UCCLe008amelbCKUX Oonepayull, ymenuti pabomams ¢ uHgopmayueti).

ba3oBble jJoruueckue aecTBUA:

e  BBHIABIITH M XapaKTEPHU30BATH CYIIECTBEHHBIE TPU3HAKA MATEMATHYECKUX O0BEKTOB, MOHITHN, OTHOIIEHUNA MEXTy TOHATHUSIME; (hOpMYyITHPOBATH
OIIpeNeNeHns TOHATHI;, YCTaHABIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCH(PUKAIWK, OCHOBAHHS Il OOOOIIEHHS W CPaBHEHUS, KPHUTEPHH
MIPOBOMMOTO aHAJIN3A;

®  BOCIIPHHUMATH, (POPMYIHPOBATH U TPEOOPA30BEIBATE CYKICHHS: YTBEpAUTENbHBIC U OTPUIIATENbHBIE, CAMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIE,

e BEHIABISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U U MPOTHUBOpEUHs B (aKTaxX, JAaHHBIX, HAONIOMECHUSAX W yTBEPKIACHUAX; MPEIaraTh
KPUTEPUU /IS BBISIBIICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;

®  JeNaTh BBIBOJBI C UCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

® TIPOBOIUTH CAMOCTOSITENIEHO JIOKa3aTelbCTBA MATEMATHYECKHX YTBEPXKISHHWH (MpsIMble W OT IMPOTUBHOIO), BHICTPAMBaTh apryMEHTAIHIO,
MIPUBOUTH IIPUMEPBI U KOHTPIIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE CYXKIEHHUS U BHIBOJIBI;

e BEIOMpaTh CrOCOO pemieHust y4eOHOH 3amaun (CpaBHHBATH HECKOIBKO BAapHUAHTOB PEIISHUS, BBHIOMpATh HaWOOJee MOAXOIANIMA C YYETOM
CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble Hcclien0BaTEILCKHE JEHCTBHS:



HCIOJIB30BaTh BOMPOCH! KaK MCCIEAOBATENbCKII WHCTPYMEHT IMO3HaHUs;, (POPMYIMPOBATh BOMPOCH], (PUKCHPYIOIIE TPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBATh UCKOMOE M JJAHHOE, (JOPMHUPOBATDH TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HUIINIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIA 3KCHEPUMEHT, MCCIECJOBaHME 10 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa,
SIBIICHUS, TIPOIECCA, BBHISBICHUIO 3aBUCUMOCTEH MEXKITy 00bEKTaMH, SIBJICHUSIMH, TPOLIECCaMHU;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHHUS 1 BHIBOJBI IO pe3yIbTaTaM MpOBEAEHHOTO HAOIOCHUS, UCCIIEJOBAHUS, OLICHUBAThH JOCTOBEPHOCTD
MOJY4YEHHBIX PE3YJILTATOB, BHIBOJOB U 0000IICHHIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATH MPEIIIOIOKEHHSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSIX.

PaboTa ¢ nunopmanueii:

BBISIBIISITH JeOUIIUTH MHPOPMAIIUK, JaHHBIX, HEOOXOIMMBIX JUISI OTBETA Ha BOMPOC | ISl PEIICHHS 3a/1a4H;

BBIOMPATh HHPOPMAIUIO M3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATM3UPOBATh, CHCTEMAaTH3UPOBATh 1 HHTEPIPETUPOBATh MHPOPMAIHIO Pa3InIHBIX
BUJIOB 1 (hOPM IIpEIICTABICHMUS;

CTPYKTYPHPOBATh UH(POPMAIIHIO, TIPENICTABIATH €€ B Pa3NHUHBIX (hOpMax, HILTIOCTPUPOBATH rpaUIecKH;

OIIEHUBATH HAJIEKHOCTh HH(POPMAITHH IO CAMOCTOSATENBHO CHOPMYIINPOBAHHBIM KPUTEPHUSIM.

2) Vhusepcanvivie KOMMYRUKAMUGHDIE OCUCNEUs,, 00eCneuU8aiom chopmMuposanHoCms COYUALbHBIX HABLIKOE 00YYAIOUUXCAL.
Ooenue:

BOCIIPUHUMATH U (POPMYIHNPOBATH CYXKJICHHSI B COOTBETCTBUH C YCIOBUSAMH U IIENISIMU OOIIEHHUS; SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOUKY
3peHws B YCTHBIX W MICHbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS M0 XOAY PEIIeHHUs 3a/laui, KOMMEHTHPOBATh IMTOIYYEHHBIA PE3yNbTaT;

B X07ie 00CYKJIeHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOi TeMbl, IPOOIEMBI, pemaeMoil 3a7auu, BEICKa3bIBaTh UJIEH, HAIleJICHHBIE Ha
TIOMCK PEIIEHHs; COMIOCTABIATh CBOU CY)KIEHHUS C CYXACHUSMHU APYTHX YYACTHUKOB IHANOra, OOHAPY)KUBATh PA3iIMYUe U CXOJCTBO MO3ULIUN; B
KoppekTHO! (hopMe GOopMyITHPOBATh PA3HOTIIACHS, CBOU BO3PaKEHHUS;

MIPEJCTABIIAT PE3YNIbTATHI PEIICHNS 3a]a9H, SKCIIEPUMEHTA, NUCCIICIOBAHUS, TPOEKTa; CAMOCTOSITEFHO BEIONPATh (hOpMAaT BBICTYILUIEHUS C yIETOM
3a/1a4 Mpe3eHTallN 1 OCOOEHHOCTEN ayUTOPUN.

CoTpyaHuyecTBo:

MOHMMATh U MCIOJIB30BAaTh MPEUMYIIIECTBA KOMAaHAHON M MHIUBUIYaIbHON paOOTHI IPHU pelIEHHH y4EOHBIX 3a1ad; MPUHUMATH IIeJIb COBMECTHON
JEeATEeTbHOCTH, TUIAHUPOBATH OPTaHNU3AIMI0 COBMECTHOM paboThI, pacIIpeaensiTh BUIBI paboT, JOrOBapHBAThCs, 00CYKIATh MPOIECC U PE3YIIbTaT
paboThl; 00001IaTh MHEHHSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYIMIIOBBIX (hopMax paboThl (00CykIeHusi, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbD» M HHBIE); BBITOIHATH CBOIO YaCTh PaOOTHI H
KOOPAWHHUPOBATh CBOM ACHCTBHS C IPYIMMH WICHAMH KOMAaH[bI;, OLCHWBATh KadyeCTBO CBOErO BKJIaja B OOLIMH TMPOIYKT IO KPHTEPHSIM,
copMyIMpOBaHHBIM YIaCTHUKAMH B3aHMOCHCTBUSL.

3) Vhueepcanvhvie pecynamugnsie Oeticmausi, 06ecneuusarom opmMuposanie CMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO TUYHOCHIL.
Camoopranusanus:

COCTAaBIIAITH IUIaH, aJITOPUTM PEIIEHHS 33a]Ja4H, BEIOMPATh CIIOCO0 PEIICHHS ¢ yIETOM UMEIOLINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ y4€TOM HOBOU MH(pOPMALIUH.



CaMOKOHTPOJIB:

®  BJIAJICTh HABBIKAMU I103HABATENBEHON Pe(IEKCHHU KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB; BIAJCTh
croco6aMu caMOIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3ybTaTa pelieHus MaTeMaTHIeCKOoH 3a1auH;

o npeaBUuACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH HpPHU PCEHOICHUH 3aJla4d, BHOCHUTH KOPPCKTHUBBI B JACATCIBHOCTL Ha OCHOBC HOBBIX
00CTOSATENBCTB, JaHHBIX, HAWJICHHBIX OIMIMOOK, BBISBICHHBIX TPYAHOCTEH;

° OLCHMBATb COOTBETCTBHUC PE3YyJIbTaTa LECIU U YCIOBHUAM, 0OBSICHATD MNPUYNHBI JOCTMXKCHUA WM HEOOCTHIKCHHA PE3YJIbTATOB ACATCIILHOCTH,
HAXOIUTh OIMKMOKY, A1aBaTh OLCHKY MIPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATbBI
11 KUIACC

OHepI/IpOBaTB MMOHATHUAMU: HUJIMHAPHUYCCKAA ITOBCPXHOCTD, 06pa3y}01u1/1e HHHHHJIpH‘IeCKOﬁ MMOBEPXHOCTHU, HHUIIMHAP, KOHHUYCCKas IOBEPXHOCTH,
00pa3yrolre KOHNYECKON TTOBEPXHOCTH, KOHYC; ceprueckas MOBEPXHOCTb.

PacniosnaBaTh Tena BpameHus (IMUIHHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOIYYCHHUS TEJT BPAICHUS.

KiaccuduimpoBaTs B3anMHOE PacIonoxkeHue cephl U TUIOCKOCTH.

OnepupoBaTh MOHSATHIMH: IIIAPOBOI CErMEHT, OCHOBAaHNE CETMEHTA, BRICOTA CETMEHTA; IIaPOBOM CII0i, OCHOBAaHHUE IIIAPOBOT'0 CII0S, BBHICOTA II1a POBOTO
CJI04; IIIApOBOM CEKTOP.

Beruucnsate 00bEMBI 1 TUIONIAIM TOBEPXHOCTEN TeN BpaIlleHHs, TEOMETPHUYECKHX TeN ¢ IIPUMEHEHnEM (GopMyII.

OnepupoBaTh MOHATHSIMH: MHOTOTPaHHUK, BIIMCAHHBII B cepy U ONMMCAHHBIA OKOJIO cephl; chepa, BIIICAHHAS B MHOTOTPaHHUK FUTH TEJTO BPAIICHHS.

BeraucasTe cOOTHOMIEHHSI MEXTY TUIOMIAASIMHU TTOBEPXHOCTEH M 00bEMaMM TOAOOHBIX Tell.

Nzobpakats n3ydaembie GUTYPHI OT PyKH U C TPUMEHEHHEM TIPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BreImonHATh (BEIHOCHBIE) MIIIOCKME YEPTEXHU M3 PUCYHKOB MTPOCTHIX 00BEMHBIX (QHUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUSHHSI TEN BPAIIICH Usl.

W3BnekaTs, HHTEPIIPETHPOBATH U MTPEOOPA30BHIBATH MH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTypax, MPENCTaBICHHYIO Ha YepTexax 1
pHUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BeIMoHATH NeiicTBUS CIIOXKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB M YMHOXKEHUS BEKTOPA HA YHCIIO, OOBSICHATH, KAKUMHU CBOWCTBAMH OHHU 00JIa1afoT.

[IpumeHsATs IPaBHUITO TTApaJUICIICTUIIEA.

OnepupoBaTh MOHATHIMHA: JIEKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIh BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YTOJI
MEXK]Ty BEKTOPaMH, CKaJISIPHOE IPON3BEICHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxoautb cymMmMy BEKTOpOB M MPOW3BE/IEHIE BEKTOPA HA YKCIIO, YTOJl MKy BEKTOPaMH, CKaISIPHOE MTPOU3BEICHIE, PACKIIaILIBATh BEKTOP 110 JBYM
HEKOJUTHHEAPHBIM BEKTOPAM.

3a;aBaTh TUIOCKOCTh YPaBHEHHEM B JAEKapTOBOM CHCTEME KOO IIHAT.



[Ipumenars reomerpuueckue (GaxTbl Uil pelICHHs] CTEPEOMETPHUYECKHX 3ajad, MPEAINoaraloliiX HECKOJBKO IIaroB PELIeHUs, €CIIH YCIOBHS
MpUMEHEHUS 3a/1aHbI B SIBHOW (hopMme.

Pematp mpocTeiinme reomerpudeckie 3a1a4i Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOI'O METO/1a.

PemaTs 3agaun Ha J0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH U HAXOXKACHHE TEOMETPHUECKUX BETMUMH MO 00pa3laM WK ajJropuT™Mam, IpUMEHSS
M3BECTHBIE METOIBI IPU PELICHUH CTaHIAPTHBIX MaTEMaTHUYECKUX 3a/1a4.

[IpumensaTs mpocTeiiiire MporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PEIIEHNH CTEPEOMETPUIECKIX 3a/1ad.

[IpuBoauTH NpHMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU, pACIIO3HABATH MPOSIBIEHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpumeHsATH MoMy4YeHHBIE 3HAHUS Ha MPaKTHKE: aHAIM3UPOBATh PeaIbHbIE CUTYAIlMH U IPUMEHATh N3yYEHHbIE TOHATHUS B MPOIECCE MTOMCKA pelIeHHs
MaTeMaTHYeCKH CHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJIENNPOBaTh peajbHbIe CHTYAllMM Ha SI3BIKE T'€OMETPHUH, HCCIEOBATH MOCTPOSHHBIE MOJENH C
WCTIOJIb30BaHMEM T'€OMETPUYECKUX MOHATUH M TeopeM, almapaTa aiareOpbl; pelaTh MpakTHUeCKue 3aJauu, CBSA3aHHbIE C HaXOXKICHHEM I'€OMETP MYeCKUX
BETMYUH.

11 KJIACC
KosauvecTBo 4acos

HaumeHoBaHue pa3aesioB U TeM nekTpoHHbIe (LM(PPOBHIE)

Ne n/m Kontpoasnsie | IlpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl

padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OOBEMBI TEN 5 1 https://m.edsoo.ru/BOORVIYC9
BekTopsl ¥ KOOPIUHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/ANCLAGOMF
II 6006
4 OBTOP CHHE, ODOBIICHIE, CHCTEMATHIAIHA 7 1 https://m.edsoo.ru/DORV3P725

3HAHHUA

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTHueckue
padoThbI

Jara
H3y4eHus

DJIeKTPOHHBIE HHPOBBIE
o0pa3oBaTe/bHbIe Pecypchl

Cdepa u map: 1eHTp, paauyc,
JIMaMeTp; TUTOIIA/Ih ITOBEPXHOCTH

cdepbl

https://m.edsoo.ru/TW8Z59CHJ

BzaunmHoe pacrionoxkenne cepsl 1
IJIOCKOCTH; KacaTelbHas TIOCKOCTh
K chepe; miorians chepbl

https://m.edsoo.ru/YCMWC4M3I

Uzobpaxenue chepsl, mapa Ha
mrockoctr. CedeHus mapa

https://m.edsoo.ru/QDCF8UGXE

Hunuuapuydeckast MOBEPXHOCTb,
o0pa3yrone MUTHHIPHICCKON
MTOBEPXHOCTH, OCh ITHIHHPUIECKON
MTOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

Huausap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIIas  OCh;
ILIOIIaAh OOKOBOM M IOJTHOM
[TOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N3obpakeHne MUIUHAPA Ha
w1ockocTy. Pa3BépTka nunuHapa.
Ceuenns nuianH/pPA (TUIOCKOCTHIO,
napauiebHONU U
MepIEHINKYIISIPHON OCH LUJIMHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konnueckas noBepxXHOCTS,
o0pa3yromnme KOHUYECKOH
MMOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOH MOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHUE U BepIINHA,
00pasyomas 1 och; IOk
OOKOBOI M TIONHOW MOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VYceu€HHbIN KOHYC: 00pasyolme U
BBICOTA; OCHOBAHUS U OOKOBasI
MTOBEPXHOCTH

https://m.edso00.ru/80VNITU20

10

N3obpakeHne KoHyca Ha
iockoctu. Pa3BépTka KoHyca.
Ceuenns KoHyca (TIOCKOCTHIO,
apaJiieibHOM OCHOBAHUIO, U
IIJIOCKOCTBIO, TTPOXOSIIEH uepes
BEPIIUHY)

https://m.edsoo.ru/OPVICKUYU

11

KomMOwnHanus Ten BpamieHus 1
MHOTOTPaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHororpaHHUK, ONMCAHHBIA OKOJIO
chepsr; chepa, BrimcaHHas B
MHOTOTPaHHUK WJIH B TEJNO
BpaIIeHus

https://m.edsoo.ru/RMYY1STLP

13

ITousrtue 006 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TEI

https://m.edsoo.ru/ACENHGLOZ

14

O06béM munuHApa, KOHyCca

https://m.edsoo.ru/W8TGN5Z99

15

O0BEM mapa ¥ mIomas chepsl

https://m.edsoo0.ru/G7TAYCMOTT

16

[Tomo6OHEIE Tena B MPOCTPAHCTBE.
COOTHOIICHNST MK TIIOMIAITMH
MTOBEPXHOCTEN, 00bEMaMu
HOIOOHBIX TEN

https://m.edsoo.ru/4ANO4FYUUX

17

KonTponenas pabora mo Temam
"Tena Bpamenus" u "O0bembI Ten"

https://m.edsoo.ru/KCOMHJISWW

18

BekTop Ha IUI0CKOCTH U B
MPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CroxeHHE U BEIYUTAHUC BCKTOPOB

https://m.edsoo.ru/PMNHTUK7G



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G

20

YMHOXKEHHE BCKTOpa Ha YUCJIO

https://m.edsoo.ru/4H7PLGBI1

21

Paznoxenue Bekropa 1o Tpém
HCKOMILIaHAPpHBIM BEKTOPaM.
IIpaBuio nmapamienenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemienue 3aga4, CBSI3aHHBIX C
NIPUMEHEHUEM IIPABUII JEUCTBUH C
BEKTOpaMu

https://m.edsoo.ru/73F23EPU5

23

KoopanHaTHO-BEKTOPHBIN METO
IIPH PEIIEHUH T€OMETPUIECKUX
3aj1a4

https://m.edsoo.ru/BBI139Z7U

24

[IpssMoyronpHas cucrema
KOOpPJMHAT B IPOCTPAHCTBE.
Koopnunats! BexTopa. IIpocreitmme
3a/1a4d B KOOpAUHATaX

https://m.edso0.ru/X9TSDNSQ3

25

VYron mexny Bekropamu. CKalsipHOE
MIPOM3BEJICHNE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Brrancrnenuve yriioB Mexmy
MPSAMBIMHU U TTOCKOCTSIMH

https://m.edsoo.ru/EGRV3NF84

27

KonTtponwsHas pabota mmo Teme
"BeKkTopbl 1 KOOPIUHATHI B
npocTpaHcTae"”

https://m.edsoo.ru/NSKELEBHL

28

IToBTOpEHUe, 0000IICHNE 1
cucTemaru3anus 3HaHuiH. OCHOBHBIE
¢urypsl, GaxTsl, TEOPEMBI Kypca
TUTAHUMETPUH

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpeHue, 0600ImEeHNE 1
cucremaru3anys 3HaHUH. OCHOBHBIE
(burypsl, QaxTsl, TEOPEMBI Kypca
TUTAHUMETPUN

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 0600ImEeHNE 1
cucTeMaTu3anus 3HaHUH. 3amaun

https://m.edsoo.ru/UF02M943T



https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
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11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 0o1ero 0opa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OmnepupoBaTthb MOHATUSMHU: IAHAPUIECKAs MIOBEPXHOCTH,
6.1 oOpasyromue OWIMHAPUIECKON TMOBEPXHOCTH, LWJIMHID, KOHHYECKAs
' MOBEPXHOCTh, 00pa3ylole KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TN BPALICHHSI
6.4 KnaccudummpoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHWE CErMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOH, OCHOBAHHUE IIIAPOBOTO CIIOSI, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Boruncnate 00BEMBI M IUIOHIAAM TOBEPXHOCTEH TeNn BpallleHus,
' reOMETPUYECKUX TeJl C IpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMU: MHOTOTPaHHMK, BIHCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN OKOJIO cdepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BpallleHus
6.8 BblyncnsaTe COOTHOIICHHS MEXAY IUIOMAIsIMH TOBEPXHOCTEH U
' 00bEMaMu OJJOOHBIX Tell
6.9 N3o00paxaTs u3yvyaeMble (PUTyphl OT PYKH U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BoInonHATh (BBIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYp: BHIl CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYECHUS Tel
BpallleHUs
W3BnekaTh, MHTEPNPETUPOBATh U MPeoOpPa30BbIBATh MHPOPMALIUIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpEeACTaBICHHYIO Ha
YyepTekax U pUCcyHKax
[TpumensTh reomeTpudeckue (GpaxThl I peIIeHUs CTePEOMETPUUYECKIX
6.12 3aa4, MPEAIoJIaralolIuX HECKOJIbKO IaroB peIIeHUs, €ClIu YCIOBUS
MIpUMEHEHHs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs HCﬁCTBHH CJIOKCHUS BCKTOPOB, BbIYMTAHHA BCKTOPOB U
YMHOKCHUA BCKTOpa HA 4UCIIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMHM OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauieIenuneia Py CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) MOHATUAMU: JACKAPTOBbBI KOOPAWHATHI B HNPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, paBCHCTBO BECKTOPOB, KOOPAWHATBLI BEKTOPA,
yroia MCEXAy BCKTOpaMH, CKaJlApHOC [MPOU3BCACHHUEC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuth cymMMy BEKTOpOB M MPOU3BEIAECHHUE BEKTOpA HA YUCIO, YTOJ
MEXAYy BEKTOPaMHM, CKaJspHOE MPOMU3BEICHHE, PacKJIablBaTh BEKTOP

10 IBYM HEKOJIJIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne TeoMEeTpUYECKHE 3aJadyd  Ha TNPHUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemare 3amaum Ha I0Ka3aTEBCTBO MAaTeMaTHYECKHX OTHOIIEHUH M
HaX0KJICHUE TEOMETPUUYECKUX BEIMYHH 10 00pa3iaM WK aJropuTMam,
MPUMEHSISI  W3BECTHBIE METOIBI TMPHU  PEHICHWH  CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh npocTeiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHUCTEMbl IpPU PEIICHUH CTEPEOMETPHUUECKUX

3a1a4

6.22

[IpuBoAUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUpOIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumensTh mONy4yeHHBbIE 3HAHHUS HA NPAKTHKE: AaHaJIW3HpPOBATH
peayibHbIE CUTYallUd W MPUMEHSTh W3Y4EHHbIE MOHSTHUS B Ipoliecce
MOKWCKA pEIICHUs] MaTeMaTH4eCKu C(OpPMYIUPOBAHHONW MPOOIEMBI,
MOJIETTUPOBATh peajbHbIEe CUTYAIH HA SA3bIKE T€OMETPHH, UCCIIEIOBATh
MOCTPOCHHBIE MOJIEH C UCHOJIB30BAaHUEM I€OMETPUUECKUX TOHITHH U
TeopeM, anmnapara aiareopbl, perarb NpakTHYeckue 3aauu, CBI3aHHbIE

C HAXOXKJACHHUEM I'COMCTPUYICCKUX BCIINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

6

I'eomerpus

6.1

Hunuaapuyeckas NOBEPXHOCTh, 00pa3yrollMe HUIMHAPUYECKONH IMOBEPXHOCTH,
OCb UWIMHAPUYECKOW moBepXHOCTU. LlunmuHmp: ocHoBaHuss u  OOKOBas

MIOBEPXHOCTh, 00pa3ymolas U 0Ch, IIIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konndeckass moBepXHOCTh, 0OO0pa3ylolIMe KOHUYECKON TOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MOBEepXHOCTU. KOHYyC: OCHOBaHUE U BepIIUHA, 00pa3yroIast
U OCh, IUIOMAJb OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

oOpa3yrolne U BbICOTa, OCHOBaHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paauyc, AMaAMETP, MIIOLIA1b TOBEPXHOCTH chephl. Bzanmuoe

pacnofiokenue cdepbl U IIIOCKOCTH, KacaTelbHasl MIIOCKOCTh K cdepe, MiIonaib

cdepbl

6.4

N300paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

KomOunamuu tenm BparieHuss 1 MHOTOTPAHHMKOB. MHOTOTpaHHUK, OTHCAHHBIN

oKoJio cepsl, chepa, BUCcaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPaLCHUS

6.6

[Tonsatue 00 o6bEmMe. OCHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumena u ciaenctsus u3 He€. OOBEM mumHIpa,

koHyca. O0béM mapa u ronaab chepsbl

6.7

HOI[O OHble Teda B IIPOCTPAHCTBCE. CooTHomIEHUSA MCXKAY ILIOoAaasaMu

MMOBEPXHOCTEH, 00bEMaMM MOTI0OHBIX TEI

6.8

Ceuenust nuMHIpa (MapasielbHO U MEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

BCKTOp Ha IIIOCKOCTHU M B IIPOCTPAHCTBC. CnoxkeHre W BBIYMTaHHE BCKTOPOB.
YMHOXKEHUE BCKTOPA Ha 4YHUCJIO. Paznoxenue BCKTOpa 110 TpeM HCKOMILJIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajiCiaCiumIcaa. Pemenue 3aJa4, CBJA3aHHBIX C

IIPUMCHCHHUECM IIPpAaBUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

HpﬂMOYTOJILHaH CUCTCMaAa KOOpAUHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATax. Yron MCKAY BCKTOPAMH. CKaJ'IHpHOC
NPOU3BCIACHUC BECKTOPOB. Brruncienue YIJI0B MCKAY IMPAMBIMU U IINIOCKOCTAMMU.

KOOpI[I/IHaTHO 'BeKTOpHLIﬁ MCTOI ITPU PCIICHHUU I'COMCTPUICCKHUX 3alaY




MPOBEPAEMBIE HA ET'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MIPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pPe3yJbTaTaM 0CBOEHHUsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
NpoBepPsieMOro
poBep cpeaHero oouero oopa3oBaHus
TpeOoBaHMS

Bragenne MeTtomamMu JIOKa3aTeNIbCTB, AJTOPUTMAMH DEIISHUS 3a]1a4, yMEHHE (OPMYIUPOBATH M OIEPUPOBATH
MOHATUSAMH: OTIpeAeTICHHe, aKCHOMa, TeopeMa, CIIEACTBHE, CBOMCTBO, MPH3HAK, JOKA3aTENbCTBO, PAaBHOCUIIBHBIC
(hopMyTUPOBKU; TPUMEHSThH UX; YMEHUE (POpMyTUpOBaTH 0OpATHOE U MPOTHUBOMIOJIOKHOE YTBEPKACHUE, MPUBOIUTH
OpUMEPBI W KOHTPHPUMEPLI, HCIIOJIb30BaTh MCTO/ MaTeMaTHYECKOU HHAYKOHUU, MOPOBOAWUTH OJ0Ka3aTCIbHBLIC
pacCyXJIeHHsI TIPU PELICHUM 3aJa4, OLCHHMBATh JIOTMYECKYIO IPABHUIBHOCTh PACCYKICHUN; YMEHHE ONEPHUPOBATH
IMOHATUAMU. MHOXKECTBO, IMOAMHOXCECTBO, OII€pallMh HaAd MHOXCECTBAMH, YMCHHE HCIIOJb30BaTb TCOPCTHKO-
MHO>KECTBEHHBII armapatr Iyl OoImrucCaHus peajibHBIX IMPOLECCOB U SIBJICHUN U pu p€IICHUM 3aaa4, B TOM 4YHCJIC U3
JIPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEPHpPOBaTH MOHATHAMU: Tpad, CBA3HBIN Tpad, aepeBo, UK, rpad Ha
TUTOCKOCTH; YMEHHUE 3aJaBaTh M OMHUCHIBATH Tpadbl Pa3IMYHBIMUA CIIOCOOAMU; UCIIONB30BaTh Tpadbl MPH PEIICHUH

3a1a4

VYmenune OIICpHUPOBATh IMOHATHUAMU: HATYPAJIbHOC YHUCIIO, LEJI0€ YMCIIO, CTCIICHbL C LECJIBIM IIOKa3aTcJIeM, KOPCHb
HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C pallMOHAJIbHBIM ITIOKA3aTCJIEM, CTCIICHD C HeﬁCTBHTCHBHBIM IoKa3arTejieM, norapn(l)M
qucia, CHHYC, KOCHHYC W TaHI'CHC IIPOU3BOJIBHOI'O 4YHCJIA, OCTAaTOK II0 MOAYII0, paluOHAJIBHOE YHCIIO,
HppalluOHAIIBHOC YHCIIO0, MHOXKCCTBA HATYPAJIbHBIX, LCJIbIX, PAOUOHAJIBHBIX, HeﬁCTBHTeHBHBIX qucelil; yMCHUC
HCIIOJIb30BAaTh IMPHU3HAKH OCIUMOCTH, HauMEHBIIHNN O6H.[PII>1 JACIUTCIIb U HAMMCHBIICC 06].].[66 KpaTHOC, aJI'OpUTM
EBxnunga npu pelICHUU 3a4av; 3HAKOMCTBO C PpPa3JIMYHBIMU IMO3ULIUOHHBIMHU CHCTCMAaMH CYHHCIICHHA; YMCHHC
BBITIOJIHATE BRIYMCJICHUE 3HAYCHHN U npeo6pa3013aHHﬂ BLIpa)KCHI/Iﬁ CO CTCIICHAMU U HOl"apI/I(I)MaMI/I, Hp606p330BaHI/IH
I[pO6HO'paLII/IOHaJ'ILHLIX BpraX(eHHﬁ; YMCEHHE OICPUPOBATH IMNOHATHAMH: IOCICAOBATCIBHOCTD, apI/Iq)MeTI/I‘leCKaH

Iporpeccusa, rcOMETpUICCKasa MMporpeCccusl, OCCKOHEUHO Y6BIBaIOH_[aH TCOMCTpHUYICCKAA MMPOrpeCcCusd; YMCHUC 3a1aBaTb

moCJIeAOBATCIIbBHOCTH, B TOM YHUCIIC C TIOMOIINBIO PCKYPPCHTHBIX (I)OpMyJ'I; YMCHHUC OIICPUPOBATH IMOHATHAMU:




KOMILJIEKCHOE YHUCIIO, COMPSDKEHHBIC KOMITJICKCHBIC YUCIIa, MOJIyJb U apTYMEHT KOMILIEKCHOTO Yucia, (opma 3amucu
KOMILJIEKCHBIX 4HUCeN (TeoMeTpudecKas, TPUTOHOMETpHUYECKass | anredpandeckas); yMeTh IPOU3BOJUTH
apudmeTnueckue AeUCTBHS C KOMIUIEKCHBIMH YUCIIAMU; IPUBOIUTH IPUMEPHI UCIIOJIL30BAHUSI KOMIUICKCHBIX YHUCEIT,

ONEpUPOBATh NOHATUSIMU: MaTpuLa 2x2 u 3x3, onpeAeanuTeNlb MaTPULIbl, TEOMETPUUECKHUI CMBICIT OTIPEETUTENS

VYmenue OIICpHUPOBATH IOHATHAMMUN palMOHAJILHBIC, HppalOHAJIbHBIC, IIOKa3aTCJIbHbIC, CTCIICHHBIC,
JIOFapI/I(bMI/I‘-IeCKI/IC, TPUTOHOMCTPUYICCKHUEC YPABHCHUA U HCPABCHCTBA, UX CUCTCMbI; YMCHHUEC OIICPHUPOBATH HOHATUAMM:
TOXKACCTBO, TOXICCTBCHHOC Hpeo6pa303aHHe, YpaBHCHHUE, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/If/'I U HCPABCHCTB,
PaBHOCHUJIBHOCTDb ypaBHeHHﬁ, HCPABCHCTB U CUCTEM, YMCHHE PCIIATh YPABHCHU A, HCPABCHCTBA U CUCTEMBI C ITIOMOIIBIO
Pa3IINIHBIX HpI/IéMOB; peuiaTth YpaBHCHHA, HCPAaBCHCTBA M CHCTCMBI C IApaMCTpOM; HNPUMCHATH YpPaBHCHMHA,
HCPaBCHCTBA, UX CUCTEMBI JJI1 PCHICHUA MAaTEMATUUYCCKUX 3alad U 3a1a4 U3 pa3JInIHbIX oOnacreit HAayKU U peaHBHOﬁ

KHU3HHU

YMeHne omnepupoBaTh MOHATHAMU: (DYHKIHWS, YETHOCTh (QYHKIMH, TEPHOAMYHOCTH (YHKIMH, OTPAaHHYECHHOCTH
(yYHKIIMY, MOHOTOHHOCTh (DYHKIIMH, dKCTpeMyM (GYHKIMH, HauOosblllee U HauMEHbllee 3HAuYeHUs (YHKIUU Ha
MIPOMEXYTKE, HeTpepbiBHAS (DYHKIHSI, aCHMOTOTH Tpaduka GyHKIHMH, MepBas U BTOpas MPOU3BOIHAS (DYHKIIHH,
TEOMETPUUECKHUI M (PU3UYECKUI CMBICI POU3BOIHOM, TIEPBOOOpa3Hast, ONPeAeIEHHbBIN HHTErpajl; yMEHUE HAX0IUTh
aCUMNTOTHI Tpaduka QYHKINN; YMEHUE BHIYUCIATH MPOU3BOIHBIE CYMMBI, TIPOU3BEICHHS, YACTHOTO U KOMITO3UIIUU
(GyHKIMM, HAXOIUTH YpaBHEHUE KacaTeJIbHON K rpaduky QyHKINN; YMEHHE HAXOIUTh MIPOU3BOIHBIC AIIEMEHTAPHBIX
(yHKIMI; yMEHHE UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCIIEN0BAaHUS (DYHKIUHN, HAXOUTh HAUOOJIbIINE U HAUMEHbIIINE
3HaueHus: (YHKIMM; CTPOUTHh IpadUKH MHOTOWIECHOB C HCIOJIb30BAHHMEM ammapara MaTeMaTHYecKOro aHaau3a;
MPUMEHATh MPOU3BOAHYIO [UIS HAXOXKJIEHUS HAWIYYIIEro PEeHIeHHs B MPHUKIAJHBIX, B TOM YHCIE COLHUAIbHO-
SKOHOMMYECKUX U (PU3NYECKHUX 3aJadax; HaXOJUTh IJIOUIAAU U 00BEMBI (PUTy C TOMOUIBIO MHTETpalia; IPUBOIUTh

IpUMEPBLI MATEMATUYCCKOIO MOACIUPOBAHUSA C ITIOMOIIbBIO ,Z[I/I(b(l)epeHI_[I/IaJ'ILHHX ypaBHCHI/Iﬁ

VYMeHue omnepupoBarh MOHATUAMU: Tpapuk (yHKIMM, oOpaTHass (GyHKUMSA, KOMMO3ULMS (DYHKIMHA, JHHEHHAs
GyHKLMSA, KBapaTU4Has (YHKIMS, paldoOHanbHas (QyHKIMS, cTeleHHas (YHKIHs, TPUTOHOMEeTprudeckue (pyHKINH,
oOpaTHble TPUTOHOMETpHUECKHE (DYHKIINH, ITOKa3aTeIbHast U Jorapupmuueckas GyHKIUN; YMEHUE CTPOUTH I'papUKH

U3YyYEHHBIX (YHKLUH, BBINOJHATh MpeoOpa3oBaHus IpaduKoB (YHKUUH, UCHOIb30BAaTh I'padUKU Ul M3Y4YEHUS




HPOLECCOB U 3aBUCUMOCTEH, NPU pELIEHHU 3a7ad M3 APYruX y4eOHBIX NPEIMETOB U 3a/ad U3 pealbHON KU3HHU;
BbIpaXaTh (popMyraaMH 3aBUCUMOCTH MEXAY BEJIWYMHAMH; HCIOJB30BATh CBOMCTBA M rpaduku (QyHKUMNA U1
pelieHusl ypaBHEHH, HEPaBEHCTB U 33Jad C IMapaMeTpaMu; M300paxaTh Ha KOOPAMHATHOW TJIOCKOCTH MHOXKECTBA

pELICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue penatb TEKCTOBBIC 33J]a4l pa3HBIX THITOB (B TOM YHCIJIE Ha MPOLEHTHI, JOJH 1 YacTH, Ha IBW)KEHUE, padoTy,
CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 3aJaud W3 OOJIACTH YNpPaBICHHS JUYHBIMU M CEMEWHBIMHU (UHAHCAMM);
COCTaBJIATh BBIPAKECHUS, YPABHEHHUs, HEPABEHCTBA U MX CHCTEMBI II0 YCIIOBUIO 3aJa4M, MCCIEN0BATH IIOJIyYEHHOE
pelleHre U OLIEHHWBATh MPaBIONOAOOHOCTh PE3yJbTaTOB; YMEHHUE MOJEIUPOBATh PEajbHbIE CUTyallUM Ha S3bIKE
MAaTE€MAaTHKHU; COCTABJIATh BBIPAKECHHUs, YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCIOBHMIO 3a/1a4H, HCCIIEIOBAaTh

MIOCTPOEHHBIE MOJIENIN C UCTOJIb30BAaHUEM allliapara ainredpbl, MHTEPIPETUPOBATH NOJYyYEHHBIA PE3yabTaT

YMeHue ornepupoBaTh MOHATHUSAMH: CpelHee apudMeTndecKkoe, MeanaHa, HauOoJbIllee W HAaWMEHbIIEe 3HAYCHUS,
pasmax, JUCHEpCHs, CTaHJAapTHOE OTKJIOHEHHWE YHCIOBOTO Ha0oOpa, yMEHHE H3BJICKaTh, WHTEPIPETUPOBATH
nH(pOpMaIIUIO, TPEACTAaBICHHYI0 B TaOMWIaxX, Ha auarpamMmax, rpadukax, OTpPa)kalollyl0 CBOWCTBAa pEaIbHBIX
MIPOLIECCOB U SIBJICHUI; MIPEICTABIATh HHPOPMAIUIO C TIOMOIIBIO TaOIHII U JHarpamMmm; UCCIIEe0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM IpauyecKuX METOJOB U AJIEKTPOHHBIX CPEACTB; rpaduyecKu MccieaoBaTh

COBMECTHbIE HAOIIOICHUS C IOMOUIBIO AUAarpaMM PacCeMBAaHUS U JTMHEWHOM perpeccuu

YMeHue onepupoBaTth MOHITHSIMU: CIIy4alHBII OMBIT U CIy4allHOE COOBITHE, BEPOATHOCTH CIY4aHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSITHOCTH C UCHOJIb30BAaHHEM TpaUyecKHMX METO/]OB; MPUMEHATh (DOPMYIbI CIOKEHHS U
YMHOKEHUSI BEPOATHOCTEH, (popmyny mosiHON BeposTHOCTH, (opmyny bepHymin, koMmOuHaTOpHBIE (DAKTBHI U
(hopMyIibl; OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUN; YMEHHE ONEpPUPOBATh MOHATUAMU: CIydailHas BEJIMYMHA,
pacmpesieieHue BepOsSTHOCTEH, MaTeMaTHYEeCKOe OXHUAAaHWEe, TUCIEePCUs M CTaHAapTHOE OTKJIOHEHUE CIy4ailHOH
BEITUYMHBI, PYHKIIUN pacipeesieHus U MJIOTHOCTH PAaBHOMEPHOT0, MOKA3aTeNbHOTO U HOPMAJIBHOTO pacipeie/ieHui;
YMEHHE HCIOIb30BaTh CBOMCTBA U3YUYEHHBIX paclpeAeNieHUi Ui pelieH s 3a/1a4; 3HaKOMCTBO C MOHSATUSMU: 3aKOH
OOJBIINX YHCET, METO/IbI BEIOOPOYHBIX HCCIEA0BAHUN; YMEHHE TPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOIBIINX
Yycell B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE ONIEPUPOBATH MOHATUSAMU: COUETAaHHUE, IIEPECTAHOBKA, UHUCIIO

COquaHHﬁ, YHUCJIO IICPECTAHOBOK;, OMHOM HBI-OTOHa; YMCHUC NTPUMCHSATH KOM6I/IHaTOpHBIe (baKTBI H paCCy X ACHUA I




peuicHrd 3aJad; OLCHHUBATH BCPOATHOCTH PCaJIbHBIX CO6BITHI7[; COCTaBJISITb BCPOATHOCTHYHO MOJCIL U

MHTEPIPETUPOBATH ITOJTYYCHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHITUAMHU: TOUKA, IPSIMast, INIOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIA, TIOCKUMI
YTOJI, ABYTPAHHBIN YTOJI, TPEXTPAHHBIA YrOJl, CKPEUIMBAIOIIUECS MPSIMbIE, MAPAILIEIbHOCTD U MEPICHIUKYIAPHOCTh
MPSIMBIX U TUIOCKOCTEH, YrOJl MEXKIY HPSIMBIMHU, YTOJ MEXKIY NPsIMON U TUIOCKOCTBIO, YTOJ MEXKIY IIOCKOCTSIMH,
paccTosiHUE OT TOYKHM J0 IUIOCKOCTH, PAaCCTOSIHUE MEXAY MNPSIMBIMH, PACCTOSTHUE MEXKIY IJIOCKOCTSAMH; YMEHUE
WCII0JIb30BaTh TPU PENICHUH 3a7ad HM3y4YeHHbIE (DAKTBI M TCOPEMbl IUIAHUMETPUHU; YMCHHE OIICHHBATH Pa3Mepbl
00BEKTOB OKPYKAIOIIIETO MUPA; CTPOUTH MATEMAaTHYECKUE MOJIEIIN C TOMOIIbIO TE€OMETPUUYECKUX TTOHSATHI 1 BEJTUYHH,

peliaTh CBA3aHHBIC C HUMU ITPAKTUYCCKUEC 3ala4n
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YMeHue onepupoBaTh NOHATUSIMU: IJIOLIAAb PUTYpPhI, 00bEM (QUIypbl, MHOTOT'PAaHHUK, IPABUJIbHBII MHOTOTPAaHHUK,
ceueHue MHOTOTpaHHUKa, KyO, Mmapaienenumes, npu3Ma, nupammuaa, Gurypa 1 moBEpXHOCTb BpallleHUsl, IUIUHID,
KOHYc, 1map, cdepa, miomaas chepsl, II0MaAb TOBEPXHOCTH MHUPaMUIbl, TPU3MBI, KOHYCa, IMIMHAPa, 00BEM KyOa,
MPSIMOYTOJIBHOTO MMapajuIeNICNIuIIe1a, MUPAMUJIbI, NPU3MBI, IWIMHApPA, KOHYCa, IIapa, pa3BEPTKA INOBEPXHOCTH,
CeueHusl KOHyca U UWJIMH/pA, MapajielbHbIle OCH WM OCHOBaHHIO, CEUEHHUE 1Iapa, MIOCKOCTh, Kacatouiascs cepsl,
UWINH]IpA, KOHYCa; YMEHHE CTPOUThH CEYeHHE MHOTOTPaHHKKA, H300pakaTh MHOTOTPaHHUKHU, (PUTYPBI M TIOBEPXHOCTH
BpallleHUsl, UX CEYEHMs,, B TOM YHCIE C IOMOIIBI JJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSATH CBOMCTBA
reOMETPUUECKUX (PUTYp, CAMOCTOSTEIBHO (OPMYIUPOBATH ONPENICHUS U3y4aeMBbIX (PUTYP, BHIABUTATH TUIIOTE3bI O
CBOMCTBaX M NpHU3HAKAX TeOMEeTpUYecKuX ¢Uryp, oOOCHOBBIBATH WJIM OIPOBEPraThb HUX; yYMEHHE IPOBOJUTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (bI/Il"yp I10 Pa3JINYHBbIM IIPHU3HAKAM, BbIIIOJHATD HCO6XOI[I/IMBIC JOIIOJTHHUTECIbHBIC ITIOCTPOCHUSA
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YMeHue OIICPHUPOBATH NIOHATUAMU: ABMIKCHUC B ITPOCTPAHCTBE, HapaJ'IJIeJ'ILHbIﬁ MEPCHOC, CUMMCTPHA HaA IMJIIOCKOCTH U
B ITPOCTPAHCTBE, IIOBOPOT, npeo6pa30BaHHe HOI[O6I/I${, HO,Z[O6HLI€ (bHprH; YMCHHEC paCIIO3HABATh PABHBIC U HO,Z[O6HLI€
(1)I/Il"prI, B TOM YHCJIC B IIPUPOJAEC, NCKYCCTBEC, APXUTCKTYPC; UCII0JIb30BATh TCOMETPUICCKUC OTHOMICHU TP PCIICHUN
3a/la4; HaXOAWUTb I'COMCTPHYCCKHC BCIIMYUHBI (,ZU'II/IHa, yroJi, mjiomanib, 06’béM) IIpu peHICHUM 3aAa4d U3 APYTUx
y‘{e6HLIX npeaAMETOB U U3 peaanofI JKU3HU,; YMCHUC BBIYUCIIATE TCOMCTPUUCCKUEC BCIIMUNHBI (I[J'II/IHa, yroJ, mjioniazib,

O6T:>éM, iomanab HOBerHOCTI/I), HCIIOJIb3Yysl U3YUCHHBIC (I)OpMyJ'II)I U MCTOJbI, B TOM HHUCJIC: TIJIOHIAAb IMTOBCPXHOCTHU




MUPaMUJIBI, TPHU3MBI, KOHYCa, IUIMHApA, IUomanb cdepbl; 00bEM Kyba, MPSMOYroJLHOTO MapajulielieuIie/a,

MUPAMHUJIBL, TPU3MBI, IIMJIHH/pA, KOHYCA, [1apa; yMEHHE HaAXOUTh OTHOIIEHHE 00bEMOB MOA0OHBIX (uryp

VYmMmenue ONICpHUPOBATH MNOHATHAMUA: IPAMOYI'OJIbHAsA CUCTCMa KOOpAWUHAT, BCKTOP, KOOPAHWHATBI TOUYKHU, KOOPAHWHATLI

BEKTOpa, CyMMa BEKTOpOB, IIPOM3BEJICHME BEKTOPAa HA 4YHCIO, DPA3JIOKEHHE BEKTOpAa MO 0a3uCy, CKaISpHOE

L2 IIPOU3BEICHUE, BEKTOPHOE IPOM3BEACHHUE, YIrOJd MEXIy BEKTOPAMH; YMEHHME MCIOJIb30BaTh BEKTOPHBIA U
KOOPJIMHATHBINA METO/ JUIsl pELIeHHs] FEOMETPUUECKUX 3a/1a4 U 33/1a4 IPYrUX y4eOHBIX IPEAMETOB
YMeHue BbIOMpATh MOAXOAAIIMN METOJ AJIsl pelIeHUs 3aJaud; MOHMMaHHWE 3HAYMMOCTH MaTeMaTHKH B U3y4eHUH
13 MPUPOJHBIX M OOLIECTBEHHBIX MPOIECCOB U SIBJIEHHI; YMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKU B

HCKYCCTBE, YMEHHE NPHUBOJUTH NPHUMEPHl MAaTEMaTUYECKUX OTKPBITHMI POCCHUCKOM M MUPOBOM MaTeMaTH4ECKOU

HayKu




